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A  GUiKJVEI)  STONE  AXE  FROM  THE  OHIO  DRIFT. 

By  H.  C.  Mkrckr. 

Mr.  E.  \V.  Claypole  in  tlie  American  Geologist  for  No- 
Teniber,  1896,  nays  that  Mr.  Elmer  E.  Masterman,  in  the  sum- 
mer of  lH(Hi,  found  a  groove<l  greenstone  axe  of  common  ab- 
original .Vmi'rican  type,  in  nitu,  twenty-two  feet  down  in  a  tle- 
iKHiii  of  what  Mr.  ('lay|M>le  regards  as  glaoial  gravel,  near 
N#*w  Ix)ndon  in  Houtheast  Huron  Countv,  Ohio.  The  latter 
qu'»lv  tlif  findrrs  narrative  whieh  declares  that  he,  Master- 
man,  wliih'  digging  a  well,  witliout  witnesses,  foun<l  the  axe 
IjTihhil  in  a  stnitum  of  tough  hlue  day,  in  which,  after  re- 
ni«»VAl.  it  left  it>  impress.  Above  it  resttnl  one  foot  of  coarse 
emvtd.  (*i»vertHj  bv  thirteen  feet  of  siltv  material  banded  with 
tilm«  <if  !Mind,  and  ovi*rhii<l  finally  by  a  superficial  c(»vering 
figbl  f«-«'t  tliirk  of  clay  and  stonrs. 

Mr.  ('lay|K>h'  who  has  wifkdy  examined  the  case  ou  the  s|K)t, 

cite*  in  faviir  of  the  genuim-nev**  of  th«*  disrovery.  the  fXtra- 

ordiiiiiry  d€H'om|KM«ilion   of  the  gn*fnston<'   sp«»cimen,    which 

wh<*n   •aiw<Mi   in   half  was  found  to  Ik*  rotted  or  IfuchiHl  (he 

thinkji    by    contact  with  sulphurous    water)   llImo^t    entirely 

throtigh  its  interior,  a  |)ro<vss  lasting  probably  a  long  tinir, 

whib-  a  M*rie«  of  concentric  litnonite  stains  like  the  vcar  marks 

on  ■  fl(uiii|>,  <'X|Kj«w4l  on  tliv  huwih]  cnnin  mrt-tion,  M-fnu-<l  fur- 
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ther  to  testify  to  the  long  continuance  of  the  work  of  disinte- 
gration, and  preclude,  in  Mr.  Claypole's  opinion,  the  fear  of 
"  doctoring  "  as  by  any  of  the  artificial  processes  used  to  pat- 
inate  or  age  flints  in  England  and  France. 

On  the  other  hand,  further  data  furnished  by  Masterman 
and  fairly  cited  by  Mr.  Claypole  invite  doubt.  Masterman  is 
a  collector  who  has  been  gathering  specimens  for  the  last  ten 
years  "at  various  depths  in  the  gravel"  without  having  made 
the  fact  generally  known  to  archeologists,  namely:  a  grceii 
stoiie  celt,  not  much  leached,  five  feet  deep  in  the  clay,  in  1889 ; 
a  green  stoiie  dxe,  somewhat  leached,  in  1882,  seven  feet  deep  in 
the  gravel ;  a  partly  finished  celt,  not  leached,  chipped,  and  a 
little  polished,  in  1895,  marked  "  13  ft.  deep  in  the  gravel ; "  a 
large  chipped  shovel-shaped  blade  of  veined  slate,  found  by  Mr.  D. 
White,  on  July  14,  1884,  five  feet  deep  in  the  gravel,  and 
given  to  Mr.  Masterman  ;  a  spear-head  of  red  flinty  found  at  a 
depth  of  seven  feet  while  digging  another  well,  together  with 
other  specimens  believed  by  their  discoverer  to  be  of  glacial 
age,  while  it  is  further  stated  that  in  the  well  where  the  axe 
in  question  was  found  Masterman  had  previously  unearthed 
at  a  considerable  depth  in  the  gravel  a  small  arrow  or  spear- 
point  of  white  stone. 

If  the  gravel  deposit  at  New  London  is  really  glacial  drift, 
and  if  the  objects  enumerated  above  have  been  found  in  it  in 
9itUy  let  us  hope  that  further  discoveries  will  follow  as  they  have 
followed  the  first  findings  at  the  important  drift  beds  of  Europe. 
Let  us  hope  that  Mr.  Claypole  has  prepared  Mr.  Masterman 
for  a  temporary  preservation  of  the  records  in  future,  and  for 
the  calling  in  of  witnesses,  while  it  may  be  supposed  that  not  a 
few  archeologists  would  gladly  sieze  the  opportunity  of  hurry- 
ing to  New  London  on  wire,  to  see  an  exposure  of  the  gravel 
where  one  or  more  signs  of  human  handiwork  could  be  shown 
protruding  from  the  stratified  drift,  or  where,  as  at  Gaddington 
or  Hoxne,  Chelles,  Amiens  or  Abbeville  the  discovery  of  other 
such  objects  could  be  reasonably  guaranteed.  Should  the  evi- 
dence become  generally  satisfactory  we  need  not  be  trou- 
bled because  the  object  thus  found  in  American  drift  is  polished, 
while  all  blades  of  human  handiwork  till  now  procured  from 
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European  drift  are  chipped  and  never  polished,  since  though 
mach  evidence  has  been  accumulated  to  show  that  man  chipped 
before  he  polished  stone  in  Europe,  the  testimony  of  Africa, 
Asia  and  America  is  not  yet  in  upon  such  sequence  in  the  de- 
velopment of  the  stone  craft  of  primitive  man. 


THE  BIOLOCilC  ORKJIN  OF  MENTAL  VARIETY.  OR 
HOW  WE  CAME  TO  HAVE  MINDS. 

By  IIkrbert  Nichoi-s. 
Offitintud  from  Vol.  XXX,  p,  075). 

The  widely  popular  theory  of  like  nerve  currents  having  been 
put  r»ut  of  the  field,  it  remains  for  us  to  examine  the  rival  one 
thai  the  afferent  nerve  currents  differ  corre8[>ondingIy  with  the 
forms  of  sense  which  they  mediate.  Before  doing  so  it  is  well 
for  us  at  this  (K>int  to  recall  the  main  purpose  of  this  (>a|>er  as  a 
whojo.  and  the  somewhat  tortuous  course  of  its  investigations 
fr»m  the  U»gintiiiig.  Our  main  object,  as  our  title  stati's,  is  to  dis- 
t^»ver  h«»w  man  came  to  have  su<*h  a  mind  a**  he  now  has ;  or, 
put  oiherwiM*,  todis<*overtliet>rigin  of  «»iir  mental  diversity  an<l 
It-  nUtionship  to  our  organie  evolution.  At  the  outset  we 
found  il  doubtful  whether  protoplasm ie  life  originat«»d  with 
ofM  •*•fl•^*  or  with  manv.  We  next  <ietermintMi  that  mc»h*cular 
J !!!••  renews,  un<lerlying  our  various  *iensey.  must  Imve  l>eeii  ile- 
u-rmining  faetors  of  their  own  s4de<tioii  and  survival,  and  that 
lh*T»-nj.  when  riphtly  followed  out,  must  lie  the  k«  y  to  the 
*^T^\A  w«»  iin.»  in  seareh  of  Alternative  theories*  n»garding 
tij«**M-  ino|«*eular  diflerences  then  |»re*<eiit<Hl  themselves,  one  of 
«ihj«-h  we  were  enabled  to  di**|»oM»  of.  Aiul  we  are  now  left 
w  t!i  the  probability  that  the  atfrniit  n«rv«-currt»nt>  ditler 
c</rrt-*|»ondingly  with  the  forms  of  M4*nse  tlM»y  mediate,  an<l 
w!th  the  ta'tk  of  examining  what  liglit  thi««  fa«'t  »»heds  <»ii  the 
tjT\^\i\  of  our  mind*,  and  on  tlu*  cju»»**ti«»n  whether  life  In^^an 
m.x\\  manv  fiensi»^  or  with  oij<». 


4  I%e  American  NaturaUiL  [January^ 

Thus  reoriented  in  our  work,  it  must  be  observed  that  our 
remaining  hypothesis  also  divides  into  alternative  possibilities. 
Granting  that  the  currents  in  the  afferent  nerves  are  diverse, 
still  it  remains  possible  either:  That  they  may  continue  on, 
through  the  end-organ  processes,  each  preserving  its  distin- 
guishing characteristic  or  phase  of  molecular  activity  till,  at 
last,  it  articulates  directly  with  its  appropriate  external  stimu- 
lus. Or,  that  they  may  specifically  terminate  in  the  end-organs, 
and  be  linked,  thence  onward,  to  their  outer  stimuli  by  one 
or  more  intermediate  processes.  These,  if  I  am  not  mistaken, 
are  the  ultimate  alternatives  which  remain  for  the  solution  of 
our  problem. 

To  decide  whether,  on  the  one  hand,  the  afferent  currents  do 
preserve  their  specific  nature  through  the  end-organs,  till  they 
articulate  with  the  external  forces,  or  if,  on  the  other,  inter- 
mediate activities  come  between  them  and  these  last,  is,  there- 
fore, a  crucial  point  in  our  investigations,  and  one  of  the  impor- 
tant crux  of  our  science.  Unfortunately,  however,  it  is  one 
that  the  world's  present  stock  of  knowlege  is  unable  to  deter- 
mine, and  one  that  this  paper  must  leave  for  future  investiga- 
tion. The  best  authorities  of  our  day  present  arguments  on 
both  sides,  and  too  few  facts  of  any  kind  are  known  to  make 
any  of  them  even  approximately  conclusive.  Within  the  sphere 
of  vision,  the  theories  of  Helmholtz,  Herring,  Ebbinghaus 
and  Mrs.  Franklin  all  demand  intermediate  retinal  processes 
between  the  light  vibrations  and  the  neural  conditions  which 
must  be  conceived  to  be  correspondent  to  the  final  color-pictures. 
On  the  other  hand  it  is  the  notion  of  Prof.  Wundt  that  the  vari- 
ous color-currents  result  immediately  from  diverse  functions  of 
the  light  vibrations  as  they  fall  on  the  ends  of  the  optic  fibrils  in 
the  retina;  and  Prof.  Cattell  and  many  others  incline  to  follow 
this  opinion.  In  the  sphere  of  hearing  it  is  well  determined 
that  the  sound-waves  do  not  break  immediately  on  the  ends  of 
the  auditory  fibres ;  yet  it  is  difficult  even  to  guess  whether  the 
final  stimulus  is  a  mediatory  form  of  mechanical  vibration,  or 
is  some  unknown  and  perhaps  chemical  process  set-up  in  the 
end-cells  in  which  the  auditory  fibrils  terminate.  Still  less  is 
known  regarding  smell  and  taste,  save  that  chemical  processes, 
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ni^iate  or  immediate,  are  hero  certain,  and  make  the  possibil- 
ity of  their  being  involved  in  other  end-organ  processes  the 
more  likely,  and,  therefore,  the  more  confusing.  The  question 
whether  temperature  acts  directly  on  the  nerves  of  heat  and 
mid  in  again  illustrative  of  the  difficulties  of  our  end-organ 
problem.  The  wide  diversity  of  stimuli  that,  apparently, 
affect  the  pain  nerves  is  also  perplexing.  And  finally  the  fact 
that  all  sorts  of  artificial  stimulation  of  the  cut  stumps  of  the 
M-nwry  nerves — pricking,  pressing,  burning,  and  the  applica- 
tion of  ice,  electricity  and  various  chemicals — alike  produce 
the  one  customary  effect,  sets  the  t^sk  of  deciding  definitely 
as  to  the  initiation  of  sensory  impulses  entirely  in  the  future. 

While  it  is  thus  im[>08sible  for  us  to  determine  the  nature  of 
the  end-organ  processes  by  positive  evidence  of  their  present 
r«»ndition,  there  still  remains  the  wide  field  of  their  moq>hol- 
o>:y,  which  ought,  if  we  could  understand  it,  to  reveal  both 
th«*ir  nature  and  their  evolutionary  history.  But  here  again 
Wf  find  ourselves  among  uncertainties.  The  best  we  may  do, 
therefore,  in  survey  of  the  final  hyjiotheses  among  which 
ftiture  ^ience  must  find  the  ultimate  truth,  is  to  set  in  order 
ih«-  UxM4»-^*iids  <if  their  several,  at  prcsi»nt,  in<l<*t4Tminable  j>o5si- 
l«;hii«-^.  Homewluit  cati»gori(*ally,  and  with  hrii'f  riiumoration 
«'f  th«*  cfuiditions  involved  in  each.  In  so  doin^.  we  reach  the 
limii.-*  of  what  should  he  <*xpt'ctrd  n»ganling  tliese  matters 
mithin  ihf  limits  of  this  entirrly  |»rosptM'tivc  pa|K'r. 

\9  a  »top  to  this  end,  it  i*<  nrct'ssary  to  n*oo^nize  still  one 
«th«r  s4>urre  of  <lif!iculty.  While  all  |»roli|«Mns  of  physiological 
nj^ffdiology  are  mu<*h  complicat«*d  hy  unciTtainty  whrther 
m.«  must  \h*  guidiMl  th^roin  hy  Weinnuinn  or  hy  I^imarok,  we 
ni'jsi  anticipati*  p(<'uliar  ilifliciilties  from  this  .«ioum»,  in  our 
jr»-^nl  problem.  We  Im^cohic  awan'  of  this  tin*  inoiniMit  we 
mt'i^h  our  two  main  pro|M»»ition<  in  vi<-w  (»f  thrsr  rival  biologic 
pruK-iple»«.  If  liff  iH'giin  with  on**  primary  sens*-  an«l  tlrvelo|»ed 
•  •'ir  various  on«*?<  at  sucn»K«*ivf  |M*ri(His,  tin*  «ue  for  this  fh»velo|>- 
ni«-nt  would  Ik*  difft*rent  undrr  th<*  out*  thtMirv  tlian  und«T  the 
othrr  If  Woinmann  is  to  hi*  followed  wt*  mii«*t  'It'iK^nd  chietly 
on  tiMintant^ous  variations;  in  whirh  rn^v  wr  niu*<t  r^tinmtr  the 
difficulties  of  new  s|KH*ific  entrgies  Inking  lK»rn  iiit(»  the  central 
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nervous  system  at  different  epochs,  and  finding  serviceable 
articulation  with  environmental  exigencies  by  means  of  the 
nerves  and  end-organs.  If  Lamarck  is  to  guide  us,  then  we 
must  think  of  the  various  external  forces  as  playing  upon  the 
surface  of  the  developing  organism,  and  modifying  the  nerve 
currents  through  to  their  central  terminations  in  agreement 
with  their  own  molecular,  or  molar  characteristics  and  peculiar 
needs.  The  course  of  morphologic  development  would  be  oppo- 
posite  in  the  two  cases.  In  the  first,  the  variations  would  begin 
in  the  nerve  centers  and  make  their  way  to  the  surface.  In  the 
second,  the  modifications  would  work  from  the  surface,  inward. 
Until  a  decision  may  be  reached,  therefore,  between  these  two 
great  morphologic  principles,  we  shall  be  obliged,  in  estimat- 
ing the  probable  mode  of  origin  of  our  senses,  to  keep  up  a 
double  system  of  conjecture  on  this  score,  as  well  as  on  others. 

Its  many  difiiculties  having  been  set  before  us,  we  can  now 
formally  sum  up,  under  its  remaining  contingencies,  what  may 
be  called  the  residuary  outlook  of  our  general  problem.  We 
have  remaining  our  two  main  postulates,  that  life  began  (O) 
with  one  sense  or  (M)  with  many  ;  our  belief  that  the  afierent 
nerve  currents  are  diverse ;  the  alternatives  that  these  currents 
articulate  (d)  directly,  or  (i)  by  intermediate  end-organ  pro- 
cesses ;  and  the  two  evolutionary  principles,  (w)  the  Weisman- 
nian  and  (1)  the  Lamarckian.  With  these  before  us,  we  have 
to  cast  up  the  possibilities  of  our  mental  origin  under  the 
combinations  offered  by  their  several  limiting  determinations. 

Beginning  with  the  postulate, '  O '  of  one  primary  sense,  and 
the  doctrine  'd '  of  direct  articulation,  the  course  of  morpho- 
logic history  may  be  prospected  as  follows : 

(01j«^).  Under  the  Weismannian  principle  we  may  conceive 
that,  from  time  to  time,  neural  variations  appeared,  making 
possible  certain  molecular  activities  (sense-energies)  whose  res- 
pective peculiarities  were  diversely  adapted  to  different  envi- 
ronmental forces,  and  to  physiological  congruency  and  main- 
tenance within  the  creatures  own  organism  ;  and  which  varia- 
tions, therefore,  were  rejected  or  perpetuated  according  to  the 
sum  total  of  their  fitness  within  the  five  spheres  of  evolutionary 
selection  pointed  out  in  our  preliminary  investigations.  Look- 
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tng  upon  our  own  sensory  equipment  as  the  outcome  of  this 
process,  we  must  conceive  each  present  coupling  of  sense  and 
appropriate  stimulus  to  be  one  that  has  existed  unaltered  since 
the  first  appearance  of  that  sense.  As  an  example  of  this  we 
must  conceive,  that  although  many  primitive  creatures  display 
actinic  susceptability,  yet  they  experience  thereby  no  such  color 
sensations  as  we  do ;  that  these  last  were  born  in  to  the  line  of 
our  ancestry  at  an  unknown  period,  (not  necessarily  coincident 
with  the  appearance  of  eyes)  ;  and  that  the  rise  of  serviceable 
end*apparatus  has  gradually  specialized  the  neural  basis  of 
these  sensations  to  a  coupling  with  certain  ranges  of  ether- 
vibration  called  light' 

(O^  0-  Under  the  Lamarckian  principle  we  may  conceive 
that  the  diversity  of  environmental  forces  played  on  the  devel- 
ofiing  organism,  from  without,  each  in  a  way  tending  to  mod- 
ify the  nervous  mechanism  to  its  own  peculiarities  and  needs, 
and  to  mould  the  total  organism  in  accord  with  its  net  func- 
tional etticiency  within,  again,  our  full  five  evolutionary 
spheres.  In  this  case  it  would  be  extremely  diflScult  to  deter- 
mine whether  the  sort  of  sense  that  now  resi>ond8  to  any  given 
stimulu!(.  let  UM  say  light,  is  at  all  like  that  which  ri*8]>on(i8  to 
ih<*  «Ame  ^ti^ullus  in  [>riinitive  cn*atures.  An  actual  example 
of  this  mode  of  development  may  iKxssibly  l>e  foutnl  in  the  his- 
torv  of  our  ears  ;  that  in,  if  as  Trof.  Lloyd  Morgan  ban  HUggested, 
grt^f^  vibrations,  such  as  rolling  the  IkmIv,  were  tlieap[)ropriate 
fitiiiiuli  for  the  cilia  of  the  otic  organs  at  a  prinntive  .^tage  of 
de\flo|.nu»nt,  a  crucle  senw*  of  equilibrinm  Inking  the  psychic 
n^ult .  an«l  if  our  presi»nt  hearing  has  come  about  by  jK»rfect- 
ini;  sdja-ttnu*nt  of  these  organn.  continuously,  to  finer  an<l  finer 
Tiiiratinnii,  while  a  corres|K)ndont  change  took  place  in  re- 
•{«rind««iit  m*nf«ntions. 

Starting  again  with  the  same  postulate  of  one  primary  sense, 
w«  must  iii*xt  couple  it  with  the  doctrine  of  intenne<iinte  arti- 
ctilative  proceMes  in  the  en<l-apparatUH. 

•  S»r»  ihrrt  U  rrldmct*  thftt  •morj»hou*  rrrmlurwi  rt%ti  to  VArimi*  ftllmuH.  If 
«#  wmfi^mn  Hal  oo#  primitJTr  arnM*,  w«  Riu«t  conc^trr  thjit  it  r««iKiti(U,  alikt*.  to 
flW««mi  foft^Bw  Alto  Mini larly  for  cAch  nrwljr  A|tt»r^ng  fim*r.  I'mlvr  thf«« 
tnmdkuut^  Ihm  tukrrvwing  of  each  o(  our  »rtiM»  lu  iu  prvMriit  »Umulu«,  it  Ui  b« 
•s^kiat^  hf  oftorpliolufic  tiicrUliuaioci. 
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(0»_^).  Under  the  Weismannian  principle,  we  may  conceive 
the  same  general  plan  of  developnent  to  have  proceeded,  here, 
as  formerly  under  this  principle  (OI5)  with  reference  to  the 
birth  of  each  new  sense,  but  with  a  more  complicated  pro- 
gramme with  reference  to  the  couplings  of  inner  sensations  with 
different  outer  forces,  at  different  periods.  Relative  to  this  Idst 
we  may  observe  that,  since  the  permanency  of  intermediate 
articulations  must  depend  on  the  permanency  of  the  organs 
that  perform  them,  therefore  it  is  not  likely,  that  the  precise 
couplings  now  obtaining  in  us  were  constant  or,  perhaps, 
occurred  at  all  before  these  organs  developed.  Under  these 
conditions  it  would  be  even  more  difficult  to  follow  the  his- 
tory of  our  sense-origins,  than  under  the  method  of  our  last 
above  paragraph.  The  method  of  this  present  paragraph, 
however,  may  be  exampled,  if  it  should  prove  true  that  the 
phenomena  of  color-blindness  are  due  to  the  failure  of  birth 
in  certain  people  and  species,  of  neural  variations  sufficiently 
ditterentiated  to  be  responsive  to  the  solar  waves  in  the 
fuller  way  exhibited  in  our  normal  color  spectrum.  Some- 
thing like  this  is  demanded  to  explain  the  origin  of  color  sen- 
sations under  Prof.  Wundt's  theory  of  vision. 

(O'J).  Under  the  Lamarckian  principle,  as  under  the  Weis- 
mannian, the  intermediate  processes  would  but  complicate 
the  general  plan  of  evolution  outlined  under  direct  articula- 
tion (O^j),  And  again  the  Morgan  explanation  of  otic  mor- 
phology may  serve  as  an  example,  except  that  now  we  should 
no  longer  conceive  vibration  of  the  otic  cilia  to  have  direct 
determination  of  the  auditory  impulses;  but  should  be  obliged 
to  consider  certain  as  yet  undetermined  mediatory  processes, 
including,  perhaps,  unknown  chemical  activities  in  the  otic 
cells. 

The  last  above  four  paragraphs  exhaust,  if  I  mistake  not,  the 
evolutionary  possibilities  under  the  postulate  that  life  began 
with  one  sense ;  the  central  idea  in  eacli  case  l>eing  that  our, 
several  senses  have  risen  at  successive  periods,  and  that  for 
each  of  them  the  peculiar  fitness  of  its  underlying  neural  corre- 
spondence has  been  the  ultimately  determining  factor  of  its 
birth  and  selective  peri)etuation  from  among  other  possible 
senses,  and  also  of  its  connection  with  its  present  stimulus. 
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Taming  now  to  the  postulate  of  many  primary  senses,  we 
hare  no  longer  to  account  for  tlic  birth  of  new  senses.  Our 
problem,  here,  is  to  determine  how  our  present  senses  were  shut 
in,  and  all  others  shut  out;  and  this  is  the  problem  of  the 
origin  of  our  sense  orpauit,  and  of  the  establishment  and  per- 
petuation of  the  articulate  processes,  mediate  or  intermediate 
which  they  perform. 

(M<*  »).  The  Weismannian  principle,  here,  of  course  can  have 
no  immediate  l>earing  on  the  birth  of  different  senses,  since  all 
of  ours,  and  many  more  are  supposed  to  have  existed  origin- 
ally. Under  this  postulate  taken  with  the  doctrine  of  "  through 
currents  directly  articulate,''  our  problem  would  be  at  its  sim- 
ple^ ;  for  the  same  couplings  of  senses  and  stimuli  that  exist  now 
are  likely  to  have  continued,  fixedly,  from  the  beginning.  The 
perf>etuation  of  any  particular  sense,  under  these  conditions, 
nia»t  have  been  decided  jointly,  on  the  one  hand,  by  the  need 
which  the  developing  organism  had  of  being  adjusted  to  cer- 
tain environmental  forces  rather  than  others ;  and  on  the  other, 
by  the  capability  of  the  organism  to  fit  itself  to,  and  to  main- 
lain  the  i^eculiar  neural  mod<»s  (energies)  (Correspondingly  to 
X\ii^*  fiirces.  Am  examples  of  this  sort  of  development  we  should 
€*iplain  the  skin  to  be  a  peripheral  or^nn  whieli  has  pri*served 
our  sensibility  to  heat  and  to  eoM  through  the  profitability  of 
prniPMTving  the  (leveloping  creature  from  temperature  extremes, 
at  the  ex|»ense  of  losing  sensibility  to  an  unknown  numl>er 
of  other  forces.  ( >r  |K'rliaps.  and  as  I  suspt^ct  this  is  a  far  more 
prt>found  statement,  it  may  quite  well  have  been  that  it  was 
the  adaptability  of  certain  moleeular  sense-form**  for  general 
phy*>io|ogical  organir^tion,  that  originated  sti<*li  organization 
in  litu-n  of  their  correspondent  stimtili,  rather  than  in  other 
hnet.  as  for  instanre  in  the  line  of  a  ereatnre  suspeetable  to 
our  rnvir«>nmental  stimuli,  rather  than  in  tin*  line  of  a  creature 
so<iofptable,  let  us  say,  tooleotrieal  intliniires. 

(M<*  h.  I'n^ler  the  Ijinuirckian  prinriple  the  reasons  for  the 
•election  and  |»er|M*ttuiti<»n  of  the  partimlar  stnse  elements, 
whirh  now  make  up  our  m(*ntal  (H|ui)>n)ent,  would  Ih>  no  similar 
to  those  fiet  forth  in  our  last  alKiv<*  paragraph,  that  they  need 
not  be  here  re|K*ated.  It  is  the  meth«Kl  of  general  biologic 
^iWili  lliat  would  be  different  in  these  two  cases. 
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Turning  again  and  for  the  last  time  to  the  doctrine  of  inter- 
mediate end -processes^  we  come  as  I  suspect,  under  its  combina- 
tion with  the  postulate  of  many  primitive  senses  to  the  particn- 
lar  combination  of  possibilities  most  likely  to  accord  with  the 
truth,  and  which  therefore,  must  solicit  the  attention  of  future 
investigators.  Yet  for  our  present  purposes  of  merely  schedul- 
ing the  different  possible  categories,  and  the  general  plan  of 
each,  it  is  perhaps  sufficient,  after  what  we  have  said  of  the 
other  case,  to  state  of  the  present  ones  as  follows. 

(Ml?).  Under  the  Weismannian  principle,  with  many 
primitive  senses,  and  complex  end-processes,  the  resulting  pro- 
gramme and  the  reasons  therefor  should  easily  be  constructed 
by  modifying  our  third  and  seventh  last  above  paragraphs. 
(0i5  and  Mdw). 

(MiJ).  And  under  the  Lamarckian  principle  the  correspond- 
ing programme  should  be  easily  constructed  by  modifying 
paragraphs  third,  seventh  and  tenth  now  last  above.  (04J» 
OU,a»dMdJ). 

Finally  we  must  observe  regarding  all  the  above  possibilities 
that  it  is  not  necessary  that  any  one  of  them  should  have  pre- 
vailed universally.  In  other  words  it  is  logically  possible  that 
some  one  of  them  should  have  ruled  in  the  production  of  one 
of  our  senses,  and  another  sense  have  followed  quite  a  different 
course.  Thus  while  it  is  quite  possible  that  light  is  the  direct 
stimulus  of  color  sensation,  as  Prof.  Wundt  thinks,  and  always 
has  been,  yet  it  may  be  tliat  the  final  stimuli  for  our  heat  and 
cold  sensations  are  certain  processes  of  mechanical  contractions 
and  expansions  among  different  tissues,  which  processes  are 
intermediate  between  the  nerve  impulses  and  the  physical 
modes  of  motion  called  heat  and  cold ;  or,  directly  the  reverse 
of  this  may  have  been  true.  Moreover  it  is  possible  that  cer- 
tain of  our  above  categories  may  have  prevailed  at  one  period, 
and  another  at  another ;  though  this  could  not  apply  to  all 
the  categories,  some  of  them  being  mutually  exclusive. 

Such  is  the  field  of  our  problem.  It  is  doubtful  if  there  is  an- 
other that  has  been  equally  neglected,  or  that  presents  greater 
confusion.  Yet  because  of  its  importance  there  is  still  required 
of  us  to  consider  what  avenues  offer  themselves  for  solving  its 
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many  difficulties;  and  why  it  is  imperative  that  its  several 
propositions  should  henceforth  be  taken  to  heart  in  all  prac- 
Ucal  investigations  both  of  Biology  and  of  Psychology. 

By  way  of  establishing  the  roads  of  sound  attack,  certain 
false  paths  must  be  pointed  out  that,  heretofore,  have  continu- 
ally  led  our  subject  to  obscurity  and  to  contempt.  Some  of 
the  errors  here  indicated  have  been  made  by  Biologists,  and 
others  by  Psychologists ;  but  most  of  them  are  made  by  both 
alike.  Biologists  are  wont  either  to  underrate  the  part  that 
mind,  or  its  physical  equivalent  plays  in  evolution,  or  to  read 
into  it,  everj'where,  the  same  world  of  psychic  life  that  we  our- 
selves experience.  The  doctrine  of  Parallelism  is  responsible 
for  the  first  mistake ;  for  in  conceiving  that  all  conduct  must  be 
account^^l  for  within  physical  forces  alone,  there  is  a  tendency 
to  fail  of  full  recognition  of  the  facts  themselves.  The  marvel- 
ous uiriiiy  of  our  mental  life  is  nearly  sure  to  be  left  out  of 
practical  account.  Nor  is  it  any  excuse  for  this  to  say  that  our 
notions  of  "  molecular  differences  "  and  "  specific  energies  **  are 
vague;  for  once  having  adopted  Parallelism,  it  is  hardly  con- 
st^lant  to  ignore  the  most  im|K)rtant  factors  in  the  whole 
cc>!ir«t»  of  Kvolution,  on  the  ground  that  thi'V  are  t<H)  complex 
t*»  r»^'k«»n  with.  This  is  the  crucial  erroriiuule  in  <»ur  problem 
U>-diiv  ;  for  since  mind  would  not  be  n)intl  without  this  varietv, 
iherrfon*  all  that  *'  mind  "  moans  in  the  vast  region  (»f  con<luct, 
and  all  that  *'i^nduct  *'  means  in  animal  evolution  is  centered 
in  the  pn>l»Uin  of  specific  energies,  whether  Parallelism  l>e 
at^vpttd  i*r  not.  To  neglect  them  is  the  grenle>t  practical 
error  in  nxnlern  Biologic  Si*ience. 

It  M  !ican*ely  h»ss  wrong  to  n»ail  our  life  into  simpler  lives. 
Tin*  is  dc»ne  by  most  investigators  of  primitive  fields,  and 
d«  trm4*ts  lumenlahly  from  their  work.  The  fault  originates  in 
a  Uck  of  careful  examination  of  the  whole  field  of  pos»«ihiIities; 
Mirh  an  examinatitm  as  we  have  followed  otit  in  this  paper. 
Sj  long  as  it  is  uncertain  whether  primitive  creatures  n»act, 
s«'nirt»nly,  with  many  res|Kint!es  or  with  one;  or  whether  the 
for^'VA  tiiat  mould  our  sensory  life  now,  an«  the  same  as  gov- 
•rTie<d  the  analogues  of  our  sense  organs  <lu  ring  ear  Her  p^rimls; 
and  above  all  while  the  world's  presiMit  ''artificial,  ^^holastic 
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and  untrue  "  conceptions  of  emotion  and  feeling  shall  continue 
to  be  read  into  amoeba  and  protozoa ;  for  so  long  are  gross  mis* 
interpretations  and  fallacies  scarcely  to  be  avoided.' 

Another  region  of  misleading  assumption  is  embraced  with- 
in current  doctrines  regarding  "  unconscious  "  neural  processes, 
and  *'  subconscious  consciousness."    It  is  the  accepted  attitude 

'  Examples  of  these  difficulties  abound.  Already  I  have  spoken  of  the  prob- 
lem, now  become  classic,  of  determining  whether  fishes  hear  with  their  ears,  or 
get  only  such  a  sense  of  equilibrium  as  we  get  from  the  semicircular  canals— 
our  canals  and  our  cochlea  being  boUi  derived  from  the  single  otic  vesicle 
of  the  fish.  Of  course  it  must  make  much  difference  whether  the  comparative 
Psychologist  and  Biologist,  in  estimating  the  conduct  of  fishes  in  their  sensory  en- 
vironment, credit  them  with  hearing  or  not. 

A  similar  question  is  raised  in  a  still  more  striking  manner  by  a  species  of  Cle- 
psine  reported  by  Prof.  Whitman.  This  creature  displays  a  series  of  dorsal  pairs 
of  segmental  sense  organs,  in  graded  states  of  development,  all  the  way  from  folly 
developed  eyes  in  the  anterior  segment,  down  through  organs  that  show  but  a 
bit  of  pigment  imbetled  in  the  skin,  to  final  posterior  analogues  that  can  not  be 
distinguished  from  ordinary  dermal  organs  of  touch.  The  problem  here  is  not 
only  where  touch  leaves  ofTand  sight  begins,  but  also  where  mechanical  pressure 
leaves  off  and  the  sun  begins,  as  a  part  of  the  creatures  active  environment. 

Again  the  ordinary  earth  worm  serves  as  an  example.  It  motrf  in  response  to 
light,  heat,  odors  and  such  stimuli  as  in  us  cause  taste  and  touch.  Yet  no  difier- 
ence  has  as  yet  been  discovered  among  its  simple  sense-fibres,  which  apparently 
are  all  alike.  Until  our  general  problem  is  somewhat  cleared  up,  the  psychic  life 
of  this  creature  must  be  extremely  doubtful,  and  most  easy  of  misinterpretation 
by  the  careless  observer. 

As  we  go  backward  from  the  wonlis  the  difficulties  increase,  till  with  amor- 
phous  creatures  the  greatest  possible  doubt  is  reached,  and  we  are  finally  brought 
to  face  our  two  main  propositions  of  many  original  senses  or  one.  Accord- 
ing as  the  naturalist  assumes  the  one  proposition  or  the  other,  does  he  make  both 
the  psychic  and  the  environmental  life  of  such  creatures  either  very  simple,  or 
toloreably  complex. 

Also  the  careless  assumption  of  any  one  sense  or  function  as  necessarily  the  first, 
comes  in  here  by  way  of  example.  As,  for  illustration,  the  assumptions  respec- 
tively that  touch,  or  taste,  or  muscle  sense,  or  heat  and  cold,  or  |>ain,  or  pleasure 
must  have  come  first;  or  that  the  innervation  function  of  central  cells  must 
develop  before  the  carrying  power  of  nerves,  and  perhaps  the  contractility  of 
muscles  develop  before  either.  It  by  no  means  follows  that  such  matters  may  not 
be  legitimately  considered,  and  with  results  of  great  value.  But  in  the  same  way 
that  the  discovery  of  the  actinic  susceptability  of  protozoa  should  make  the  Biolo- 
gist cautious  against  conceiving  that  sight  first  comes  with  the  appearances  of  eyes 
(the truth  being  that  a  sort  of  incipient  sight  may  prevail  previous  to  the  appear, 
ance  of  any  special  sort  of  eye  apparatus  whatever  i,  so  the  numerous  possibilities 
which  we  have  traced  out  in  this  lecture  should  make  one  careful  in  interpretting 
similar  matters  along  this  whole  line  of  Biology  and  Psychology, 
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of  most  "  good  science  "  to  avoid  "  speculation  '*  on  these  topics. 
Yet  it  is  the  loosest  and  most  reckless  kind  of  wholesale  specu- 
lation, to  build  up  the  whole  of  modern  Psysiology  and  Biology 
on  the  theory  that  all  but  a  certain  fraction  of  neural  activities 
are  unconscious,  while  reallv  so  little  is  known  of  the  whole 
subject  Already,  in  my  last  lecture,'  I  have  ):>ointed  out  the 
evils  resulting  from  doing  this  in  several  concrete  problems  of 
Thysiology.  We  have  now  to  consider  these  results  in  a  larger 
field.  The  truth  is  that  the  right  to  dub  all  subcortical  neural 
activics  "unconscious,'*  though  but  little  contested  since  the 
ili'mXh  of  Ptiuger,  still  rests  on  little  else  than  ill-founded  prej- 
udice/    And  to  dub  them  so  on  insufficient  grounds  is  to  run 

*  A  l«tftiire  on  "  Pijchologj  and  rhjtiology.**  next  preceediog  the  present  one 
Ml  ikm  courm  OMoUoDed  in  note  on  p.  9H3. 

*  A  cTiKtAl  departing  point  for  practical  erroni  in  all  a«iuniption  of  **  uneoo- 

muM  obTioualjr  lie  in  the  criterion  applied  for  deciding  whether 

lOM  U  prewot  or  not.  The  imu  heretofore  applied  are  always  either  th« 
'*  of  the  actiTitj  in  question,  or  our  *'  immediate  cogniance  "  of  it» 
it  is  aa  aciirit  j  within  our  bod  j.  It  is  evidence  of  the  surprising  ease  with 
which  Sdeoce  is  led  astraj  in  these  matters,  that  both  of  these  tests  prove  the 
•kallowtwl  sort  of  fallacies  when  properly  examined.  If  by  "  {HirfKMeness  "  be 
stcaM  psTcholofic  puqiosing,  or  conceiving  uf  the  end  to  be  accoroplithed,  by  the 
rrvmiure  firf  forming  the  ad,  and  immcHliatrly  initiatory  to  its  |)erfnrmance,  then 
pcataly  thi*  i*  preposterous.  Notorioujily  not  all  "  motor  ideafl  "  an*  of  this  sort. 
If  *  ability  "  to  prer<mcrtve  the  end  Ih*  meant,  thciithiit  in  more  almurd  ;  since  it 
n.ak<B  thr  *'  ability  "  of  consciou»n4Mi  the  teM.  where  the  prvncnrt*  of  conMnousness 
••  u»  br  t«rtrd  And  again  if  mere  c«>ndu<ivfn<*wi  to  mmic  piirfMwe  in  meant, 
whv  then,  every  iron  loromotivr  and  m*arly  everything  vIm*  in  nature  must,  by 
t^t*  tc^.  be  a  **coiMrioUB  "  machim*.  It  is  renuu-ksblc  that  nuoli  |Miyrhulogiflls 
as  Kn«nafM«.  lVof«.  Woi-  James,  Lloyd  Morgan  and  hUiwsrd  I>.  (  oi>e  should 
it««sabW  into  Kich  a  visible  |»itfall  in  mattrm  of  such  grave  im|M>rtance 

the  oClit*r  "  t€»t  " — I.  f.  of  our  **  imme«liste  rognirance  "  of  our  boiltly 
^—it  may  fin4  be  n«»ted  that  we  are  ntxrr  '*  directly  couMnoua  "  of  any  of 
mkt  biMiilv  proccsaea,  not  even  of  those  cortical  ai*tivities  suptMj»ed  imutt  immedi* 
ai^lv  u»  Bodrrlie  <t^^  coiMcitius  states  And  neit  it  nhould  be  noted  that  the 
■^ij<fCii*i  U  not  at  all  of  <rtir  being  conscttMin  of  any  of  thw^  douUful  pnA*eMie«.  >  for 
of  rrrtain  artiviles  of  some  of  the  lower  nerve  (^cfitrm  of  the  i»pine  < ;  it 
this  BMre  tiian  of  our  being  conw*i<»u<i  of  the  fMyrhic  life  of  s(»me  other 
f^rmm  iH  cTiaturs  than  otirselves.  Ikit  the  real  (iinMion  it :  are  these  proi fw^ 
ttiiawflTai.  aileodrd  by  corresfiondent  |Mvrhi(-  Mates?  That  such  stattvi,  if  they 
•  tsrt,  do  not  form  a  part  of  our  perMiciality.  in  (h<»e  canes  where  their  correB|»ood* 
ff>g  astral  activities  are  m«»mentarily  •hut-^iH  fnmi  me<l<iling  with  our  txirtit^ 
M««nti«a.  should  be  m»  mure  surprising  than  that  the  ntniM-ious  •tatiis  of  an- 

do  nut  mil  in  our  |»«nKHialitv,  his  brain  U*ing  Khut  o|!  from 
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the  risk  of  ignoring  the  evolutionary  influences  of  "mind** 
throughout  the  major  bulk  of  our  nervous  system,  and  of 
introducing  false  and  misleading  analogies  along  the  whole 
line  of  Comparative  Biolog}'.  For  Neurologist,  Physiologist 
and  Biologist,  then,  to  fall  into  the  habit  of  considering  neural 
processes  generally  as  **  unconscious "  is  nearly  certain  to 
end  in  their  losing  sight  of  the  problem  of  mind  altogether. 
How  important  is  the  role  of  "  mind,"  even  though  one  adopt, 
strictly,  the  doctrine  Parallelism,  I  have  all  too  scantily  out- 
lined in  this  paper.  And  in  view  of  this  I  now  sincerely  trust 
that  the  evils,  which  I  here  emphasize  as  natural  to  false 
notions  of  unconscious  processes,  may  not  seem  exaggerated. 

Turning  from  false  paths  to  true  ones,  we  are  finally  brought 
to  consider,  in  a  few  brief  words,  those  lines  of  investigation 
which  promise  a  sure  advance  upon  our  desired  goal.  It  is  a 
prevailing  sentiment  among  modern  scientists,  that  the  funda- 
mental relation  of  mind  to  body  lies,  at  present,  beyond  the 
limits  of  profitable  investigation.  We  are  led  in  this  paper  to 
think  otherwise.  We  are  not  likely  to  solve  the  whole  problem 
in  a  leap,  yet  unmistakeably  the  time  has  come  when  we  may 
enlarge  our  conceptions  of  it  widely,  both  within  the  fields  of 
Biology  and  of  Psychology  ;  and  may  do  this  without  aband- 
ing  any  of  the  ususal  severities  of  Science. 

In  our  summary  we  reduced  our  general  problem  to  eight 
remaining  possibilites,  among  which  we  are  unable  to  choose  at 
present.  This  number  immediately  reduces  to  four  upon  reach- 
ing a  decision  upon  the  Weismann-I^amarck  Controversy ;  and 
no  one  conceives  that  this  decision  lies  beyond  profitable 
inquiry,  or  doubts  that  it  will  soon  be  reached.  The  remain- 
ing four  uncertainties  will  be  reduced  to  two  by  determining 
whether  end-organ  processes  are  "  immediate,"  or  complex  ;  and 

oar  brain.  And,  finally,  in  those  cases  where  nach  subcortical  activitieti  do  reach- 
up  to  inflaence  the  cortex,  there  18  reason  to  a^iojme  that,  then,  tht'ir  correspondent 
comciousnem  does  form  a  |»art  of  our  pernonality.  It  would  ap|>ear,  then,  that  to 
determine  if  our  subcortical  proce«*»e8  are  **conmMoiis"  or  not,  we  must  be  driven 
back  upon  the  same  gnmnds  as  for  deciding  whether  any  si>parate  animal  is  con- 
scious. .And  all  simple  and  direct  testn,  must,  therefore  be  henceforth  al«ndoned, 
if  great  resultant  harm  from  false  conclusions,  throughout  Science,  is  to  be 
avoided. 


utT.)  The  Biolofie  Origin  of  Mental  Variety:  16 

thus,  again,  is  a  practical  region  of  investigation.  Already 
there  is  enlivened  interest  in  the  subject,  and  results  of  great 
value  are  being  reached  along  the  whole  line  of  our  several 
•ensee;  results  which,  indeed,  as  a  good  number  of  eminent 
scientists  are  likely  to  claim,  leave  no  doubt,  even  now,  as  to 
bow  we  should  decide  regarding  this  region  of  our  perplexity. 
Should  this  happy  consummation  be  reached,  we  should 
then  have  but  our  two  primary  propositions  to  decide  between. 
And  here,  also,  we  have  not  only  a  legitimate  field,  but  one 
regarding  which  it  is  probable  the  world  of  Science  already 
has  abundant  data  to  give  substantial  conclusions,  when  once 
its  importance  is  appreciated.  In  truth  I  have  not,  from  the 
fimt,  lost  sight  of  or  neglected  the  great  value  of  the  work 
done  and  being  done  in  the  field  of  Comparative  Sense 
Organs;  nor  have  I  thought  so  much  of  the  task  being  insur- 
mountable, of  determining  whether  all  our  senses  date  from  the 
beginning  or  not,  as  of  the  problem  being  too  grave  and  far 
reaching  for  me  to  seem  to  treat  it  either  lightly,  or  dogmatic- 
ally within  tlie  short  space  I  have  l>een  able,  here,  to  devote  to 
it 

It  «eem«.  tliercfore  that  our  caU»gorieH  of  doubt  arc  likely  to 
iiarmw  lo  a  Mubntantial  conchisioii,  even  if  the  present  n8|>ect 
of  Kvdlutionarv  Science  should  in  no  wav  bnuuh'U.  Hut  hen», 
H^ain.  our  problem  is  bright  with  proniijH':  for  it.s  hori/on  is 
f»ur«-  lo  broaden.  And  in  ?*ettin^  down  how  tliis  i>*  likely  to 
ha|»|»<'n.  I  U*g  that  iny  few  concluding  wonls,  beiause  of  tiie 
inif-»rtanet'  of  thr  !4uhjeet,  may  be  given  .special  enipluiiiis. 
IlMWi«v«*r,  natural  the  explaiuition  may  be,  it  still  reiiuiins  nig- 
ij;t*;ranlly  tru**  that  the  mo<lern  Seienoe  of  Hii»lu^y,  wonderful 
*-•  It  I*,  ha"*  yet  hardly  progre»>ed  U^yond  the  bare  faet^  of 
<'orn(Mtnilivi*  Anatomy.  These  have  lu^en  set  up.  like  mile- 
t^tUt-A,  fallowing  us  iifirr*  the  course  (►f  Animal  Mi>rphol<»gy  has 
run  Hut  the  I^tyinnl'^ijunl  pnK'e.sses,  explaining  /i"»/  the  course 
«Afl  run,  remain  nearly  as  unknown,  and  as  little  eonsidert^l  as 
l^fon-  the  day  of  I>arwin.  That  Hiolo^io  Kvolution  can 
n«Vf»r  \n*  an  uit*Uri*i'H/^l  fael  until  these  phy^-iolo^ical  pnK*fKMJS 
ar»«  given  due  study,  is,  among  Seieiilints  of  tirst  rank,  just 
lirgwining  U)  be  appreiiate<r      When  fully  appniriated  as,  it 
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will  soon  be  in  the  coming  century,  a  more  wonderful  period 
of  Evolutionary  Science  will  then  open,  than  even  that  which 
has  made  this  19th  Century  conspicuous.  And  when  these 
physiological  processes  do  thus  become  the  object  of  enthusi- 
astic research,  at  that  moment  will  the  r61e  of  **  mind  "  begin 
duly,  and  necessarily  to  receive  preponderating  attention. 
This  will  happen  the  same,  whether  Parallelism  remain  the 
popular  doctrine  or  not.  Conduct  is  sure  to  be  recognized, 
in  time,  as  the  major  region  of  Physiological  Biology ;  and 
"  mind  "  is  the  chief  source  of  conduct,  whether  the  word  im- 
ply "  molecular  activities  or  "  psychic  force." 

This,  then,  in  one  word,  is  the  summary  of  all  our  conclu- 
sions. Mind  would  not  be  mind  save  for  its  marvelous  com- 
plexity. The  basis  of  this  cmplexity  is  the  variety  of  its  sen- 
sory elements.  These  elements,  or  their  physical  equivalents^ 
then,  must  be  major  factors  of  animal  evolution ;  they  must  ex- 
plain the  origin  of  mind  ;  and  they  must  play  in  Biology  and 
Physiology  all  the  part  that  mind  unquestionably  plays.  To 
neglect  them  hereafter,  either  in  Biology  or  in  Psychology,  is 
to  neglect  a  major  factor,  and  probably  the  major  factor  of  both 
Sciences. 


FOSSILS  AND  FOSSILIZATION. 

By  L.  p.  Gratacap. 

III. 

(Continued  from  Vol  XXX, p.  lOOS) 

Two  very  remarkable  and  instructive  deposits  of  vertebrate 
remains  which  illustrate  their  placement,  sepulture,  and  min- 
eralization, are  represented  in  the  tertiary  beds  of  the  Niobrara 
River  in  Nebraska,  the  lacustrine  basins  of  Wyoming,  in  the 
United  States,  and  the  fluviatile  plains  of  Argentina  and  Uru- 
guay in  South  America  formed  by  the  water-ways  which  pre- 
ceded and  defined  the  present  Parana,  Paraguay,  Uruguay 
and  La  Plata  Rivers.  In  South  America  the  Parana,  Para- 
guay and  Uruguay  Rivers  carry  down  vast  amounts  of  sand^ 
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elar  and  detritus  from  the  eroded  mountain  chains  of  Brazil. 
And  this  is  due  to  the  fact,  a8  pointed  out  by  J.  Ball  (Notes  of  a 
Natarmlist)  that  a  continuous  and  heavy  rainfall  in  Brazil  not 
only  aids  in  the  process  of  disintegration  of  the  rock,  but  sup- 
plies the  necessary  vehicle  for  transporting  it  away.  The  annual 
rainfall  in  Brazil  varies  from  100  to  130  inches,  an<l  as  its  east- 
ern seaboanl  is  its  oldest  surface,  this  region  has  been  ''subjected 
thn>ughout  vast  [periods  of  geological  time  to  the  utmost  force 
of  disintegrating  agencies,  applie<l  to  a  rock  very  liable  to  yield 
to  iheni,  and  where,  without  reckoning  the  large  proportion 
which  must  have  been  carried  bv  rivers  to  the  sea,  we  see  such 
vast  de[Hisits  of  the  disintegrated  materials  formed  out  of  the 
same  matrix/*  The  lofty  maritime  ranges  of  Brazil  have  been 
redui*e<l  by  this  constant  withdrawal  of  their  materials,  and 
the  pre<lece«8or  of  the  present  river  system  which  had  its  in- 
cef»lion  in  those  early  ages  atTorde^l  the  conduits  by  which  the 
Ttksi  quantity  of  detrital  matter  was  borne  down  over  the  broad 
|«ani(ias  and  plains  of  Argentina  and  Truguay.  We  may 
cr»oc€iv«*  that  this  weathering  and  de|>osition  were  carried  on 
with  greater  energy  at  a  time  when  meteorological  disturban- 
r%^  were  more  violent,  and  when  these  same  streams,  repre- 
«*  rit«Ni  in  that  distant  time  bv  nnich  shorter  rivers,  had  a 
•t#^-|»«T  "^loifce,  ran  more  swiftly,  and  posst^ssed  greater  enwive 
»r  i«aniig  and  sweeping  power.  This  discharge  of  abradetl 
m.itt4*r  ban  built  up  the  wide  lev«l  country  which  now  eonsti- 
t»it«^  the  tlal  lan<ls  of  Argentina  and  Truguay,  whose  ex ten- 
»  v**  pampas  arofH*  through  this  setlimentation  continued 
thr»ugh  ages  of  this  current  of  abrasion.  In  turn  the  rivers 
pl**i;ghing  new  channels  through  the  vast  accumulations  over 
mhich  thfV  wi're  now  com|H»lled  to  make  their  way,  contin- 
ually addeil  to  the  outskirts  of  the  new  formation,  and  with 
ert-ry  increment  extencltnl  their  own  banks,  and  gradually 
a«#umed  their  preat^nt  pro|>ortions  and  their  present  o«>urse. 
For.  to  use  the  language  of  Prof.  Ball.  **  it  cannot  bi*  doubteil 
that  the  finer  constituents  carried  down  bv  the  TaranH  and  its 
inbutiiry,  the  Paraguay,  from  the  siunu  original  home,  have 
Largvly  rontribute<l  to  the  formation  of  the  Argentine  [»ampas, 
Ai«  1  Paraguay,  including  the  northern  p(»rtion  of  the  <iran- 
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Chaco.  Borings  and  chemical  analysis  of  the  soil  may  here- 
after give  us  reliable  data ;  but  in  the  meantime  we  may  safely 
reckon  that  an  area  of  200,000  square  miles  has  been  mainly 
formed  from  the  materials  derived  from  the  ancient  mount- 
ains." 

In  the  west,  in  Wyoming,  Nebraska,  and  Montana,  there  ex- 
isted in  tertiary  times  large  fresh-water  lakes,^  the  successors 
to  the  wide  cretaceous  seas  which  before  that  era  swept  over 
the  axis  of  the  scarcely  emergent  Rocky  Mountains.  Into 
them,  from  the  erosion  of  the  non-resisting  strata  of  their  mar- 
gins and  encircling  ridges — an  erosion  caused  by  heavy  rain- 
falls which  appear  at  times  to  have  acquired  the  strength  and 
permanency  of  the  precipitation  in  the  tropical  rain  areas- 
was  washed  enormous  quantities  of  shore  sand  and  continental 
mud  and  silt.  These  contributions  of  earthy  matter  in  con- 
junction with  the  organic  testaceous  life  of  the  lakes  were 
finally  consolidated  into  deposits  of  shales,  marls  and  earthy 
limestones.  Into  the  wide  bosom  of  these  contiguous  and 
more  or  less  connected  sheets  of  inland  water  was  also  gathered 
the  remains  of  a  remarkable  fauna,  wherein,  as  Dr.  Newberry 
remarks,  we  have  the  proof  "  that  during  unnumbered  agee 
this  portion  of  the  continent  exhibited  a  diversified  and  beau- 
tiful surface,  which  sustained  a  luxuriant  growth  of  vegeta- 
tion and  an  amount  of  animal  life  far  in  excess  of  what  it  has 
done  in  modern  times."  The  fossilization  of  these  mammals 
(Camivora,  Insectivora,  Ruminantia,  Pachy derma,  Rodentia) 
is  a  matter  of  considerable  interest  They  must  have  been  in- 
troduced into  the  lakes  by  sudden  meteorological  emergencies 
when  their  own  capture  and  imprisonment  in  these  seas  was 
synchronous  with  violent  terrestrial  denudation  by  which  they 
were  safely  entombed.  Their  own  character  and  that  of  the 
associated  flora  forbid  the  supposition,  advanced  by  Lyell  and 
apparently  applied  by  Hayden,  as  to  their  having  fallen  into 
the  waters  through  breaking  ice,  over  whose  precarious  sur- 

^  It  must  be  remembered,  however,  as  Dr.  Hayden  indicated,  that  "  the  lowest 
beda  of  the  Tertiary  exhibit  a  somewhat  bracki&h  or  estuarine  character,  and  a 
few  fooBils  i^Ottrea  subtrigonalis)  are  found  which  are  peculiar  to  such  waters.'* 
Preface  to  Lddy's  Extinct  Mammalian  Fauna. 
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face  they  were  pamng.  The  year  was  then  one  of  sub-tropieal 
mildneas  and  warmth.  Their  excellent  preservation  in  many 
instances,  as  well  as  the  number  and  completeness  of  their 
skeletons,  prove  that  their  fossilization  resulted  from  a  sudden 
calamity  and  rapidly  ensuing  sepulture.  It  seems  most  likely 
that  the  floors  of  those  ancient  lakes  were  themselves  abvsses 
of  mud,  a  soft  calcareous  and  argillaceous  silt  into  which  the 
f^reat  mammals  sank  when  dead,  or  if  caught  in  overwhelm- 
ing flcKxls  were  si>eedily  enveloped  in  the  accompanying  tor- 
rents of  earthy  material.  These  remains  have  undergone  a 
partial  mineralization,  and  have  been  penetrated  by  the  min- 
4?ral  matrix  quite  extensively.  In  examining  the  typical  col- 
lection of  mammalian  fossils  from  the  White  River  of  Dakota, 
from  which  Dr.  I^idy  made  many  of  his  species,  I  have  ob- 
served the  process  of  fossilization.  The  marrow  cores  of  the 
leg-bones  of  OreodoncuUHri^mii  Leidy  are  almost  closed  with 
chalcedony  quartz  and  calcite.  The  brain  cavities  of  the 
same  animal  are  fille<i  with  an  exact  mould  of  marl  which  in- 
dicates the  iMisty  consistency  of  the  original  substance  in  which 
the  skull  was  placed.  The  remarkable  series  of  similar  moulds 
used  by  Trof.  Marsh  (Monograph  of  Dinocerata)  to  illustrate 
the  growth  and  M|>ecialiauition  of  the  animal  brain  have  l>een 
f  »nne<l  in  the  same  way,  retaining  with  tMolity  the  furrows 
and  rug«»M»  chararttTof  the  interior  .surfaces  of  the  skull.'  The 
inter{Mirit*tal  <«pa<i»s  of  the  lower  jaws  of  Ihjmcoihnt  luhracenMin 
I>t:dy  are  also  invadcH]  by  clay  and  niiniTal  matter,  so  as  to 
]«artially  mineralize  the  contiguous  bonr.  In  the  leg-cores  of 
ihr  sanu*  animal  a  cement  of  argillaceous  lim«»stono  with  sep- 
arat4*«l  grains  of  quartz  and  sometimes  a  solid  stem  of  <(uartz 
filling  the  pa-«wages  are  noticeable.  The  bones  of  MnifnluM 
f""(n  lji*u\y  aro  heavy  from  parietal  jK^trifaction  and  replace- 
ment, and  in  some  the  cellular  .^itructure  of  the  bone  is  satu- 
rAt«*d  wilh  chalced<my  flakes  and  granule**.  It  is  quilr  eer- 
lAjfi  that  the  ge<dogioal  changes  whieh  liavt»  efFirted  the  ele- 
vaUoii  of  thesi*   tertiary   lakes   and    made  them  dry  basins, 


IcAia  oxMilcU  miffbl  not  be  fttrirtlr  ruii*i(lrrt(l  ftMniU.  but  thry  tNtine 
wiiJktn  tb«  a|if il icftlioo  of  our  drfiiutioii  Ai*  an  "iudii-attuii  of  lifv  "  in  the  *Mtu0 
wav  a*  c»0U  of  tbrlU. 
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banging  with  them  a  train  of  mineralogical  accidents  as  a 
necessary  accompaniment  in  the  percolation  of  mineral  waters 
and  the  solidification  of  the  natural  cement  which  surrounds 
the  fossils  have  contributed  towards  rendering  these  remains 
impenetrable.  I  do  not  know  how  the  petrifaction  of  bone 
compares  with  the  silification  of  wood,  either  as  a  process  or 
in  the  time  required,  but  it  is  certain  that,  in  some  instances, 
teeth  have  been  completely  changed  into  a  mineral,  as  in  the 
case  of  the  saurian  teeth  found  by  Mr.  C.  M.  Wheatley  in  a 
bone  bed  at  Phoenixville,  Pa.  Here,  to  quote  Mr.  Wheatley's 
own  words,  "  the  casts  only  of  the  teeth  remain,  the  substance 
of  the  tooth  being  converted  into  dolomite,  but  retaining  tlie 
exact  form  of  the  tooth  with  the  sulcations  as  distinct  as  in  the 
original.  Twenty  teeth,  of  probably  three  or  four  genera  of 
Saurians,  all  converted  into  dolomite  occur  on  a  piece  of  sand- 
stone six  by  three  inches." 

Bischof,  quoting  the  results  of  Marcel  de  Serres  and  L. 
Figuier,  says  that  the  chemical  changes  involved  in  the  petri- 
faction of  bones  consist  principally  in  a  diminishment  of  the 
organic  matter,  in  an  entire  disappearance  of  the  phosphoric 
acid,  and  in  an  increase  of  the  carbonate  of  lime  and  iron 
oxide. 

Again,  Fremy  found  that  the  animal  substance  of  bones — 
the  so-called  ossein — was  decomposed  by  burial  and  replaced 
by  various  incrusting  minerals,  namely,  silica,  sulphate  of 
lime,  fluoride  of  lime,  and  especially  carbonate  of  lime. 

Dr.  Mantell  has  made  some  interesting  observations  on  the 
mineralization  of  bones.  He  remarks  (Petrifactions  and  their 
Teachings)  of  the  bones  of  reptiles  that  "  the  osseous  carapaces 
and  plastrons  of  the  turtles,  and  tlie  bones  and  teeth  of  the 
crocodiles  and  lizards,  are  almost  without  exception  heavy, 
and  of  various  shades  of  brown  or  umber,  from  the  permeation 
of  their  structures  by  solutions  of  carbonates  or  oxides  of  iron." 
Mantell  refers  to  the  curious  appearance  of  bones  imbedded  in 
white  limestone,  which  have  become  a  blue-black  from  the 
combination  of  their  phosphoric  acid  with  iron,  forming  the 
blue  phosphate  of  iron  (vivianite),  while  in  other  cases  the 
open  surfaces  and  cells  are  infiltrated  with  calc-spar  or  reful- 
gent with  a  golden  frost  of  iron  pyrites. 
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It  is  rare  to  find  fossil  bones  silicified,  and  this  replacement 
•o  common  in  vegetable  or  invertebrate  remains  is  very  un- 
common. The  bones  of  vertebrates  are  often  found  distorted 
from  having  undergone  softening  from  their  partial  macera- 
tion in  water,  and  become  almost  unrecognizable  upon  their 
extraction. 

**  The  Maidstone  Iguanodon/'  says  Mantell,  *'  is  a  striking 
example  of  this  kind  ;  in  the  entire  series  of  bones  exposed, 
there  is  scarcely  one  that  is  not  more  or  less  altered  by  com- 
preflsion.  The  humenis  and  thigh-bones  especially  are  com- 
pletely distorte<i ;  the  vertebrate  pressed  almost  Hat,  or  squeezed 
into  abnormal  shapes,  etc."  Bones  of  the  Moa,  taken  out  at 
North  Island,  New  Zealand,  were  of  the  consistency  of  putty, 
and  could  bt*  broken  or  kneaded  almost  like  columns  of  clay, 
but  hardene<i  u(>on  ex[>oeure  and  drying. 

In  thifi  connection,  relative  to  the  accumulation  of  bone  de- 
p«ii»itji  in  the  past,  some  ol>servations  of  the  recent  African 
imveller,  J.  W.  Gregory,  are  of  vital  interest.  He  says  (The 
<;r.at  Uift  Valley.  J.  \V.  iiregory,  p.  20s)  **  here  and  there 
aruund  a  water  hoh*  we  found  acres  of  ground  white  with 
ili«*  l»otH*ji  of  rhino<H»roH  and  z<*bra,  gazelle  and  antelope,  jackal 
mud  hyena,  and  among  them  we  once  ohs4»rve<l  the  remains  of 
a  I'.on.  All  the  bones  of  the  skeletons  were  there,  and  thev 
m#r«*  fre^h  and  ungnawed.  The  explanation  is  simple.  The 
y*'ar  U^fore  there  luul  Iwen  a  droti^ht.  which  had  cleare<l  Ixoth 
frauie  and  [H»ople  from  the  district.  Those  wliieh  <lid  not  nn- 
i:r»te  crtiwded  round  the  dwindling  pools  and  fought  for  the 
la»l  drfip  «»f  water.  These  aeeuniulalions  of  bones  were  there- 
fort-  due  to  a  dnnighl  and  not  to  a  deluge." 

Th«'  fo«wiliz4'<l  renuiins  of  marine  vertehrates  are  not  nnooin- 
iiioti.  iind  in  the  rretactHius  IhmI?*  of  Wvoniing  thev  have  bi»<*n 
pr»*a«rTe<l  with  remarkable  cM»ni[»ltteiiess,  eliciting  the  remark 
fn)m  Trof.  Manih  that  **  he  noticed  the  »k«*lelon!4of  six  of  those 
mighty  iiwimming  li/anls — the  nK>sa.**aurs^»ach  eighty  feet 
in  Ungth,  in  night  at  one  time  *' 

The  fish  licds  at  Twin  Cnn^k,  Wyoming,  the  tish  remains  in 
Ohio,  including  the  great  I>inicthys,  thost*  at  Sunderland, 
.,  logalbar  with  numerous  indications  of  marine  creatures 
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in  the  Cretaceous  of  New  Jersey  and  the  phosphate  deposits  of 
the  Ashley  River,  S.  C,  seem  to  show  that  somewhat  more 
favorable  conditions  for  their  preservation  existed  in  these 
earlier  times  than  at  present,  when  bones  appear  to  become 
quickly  destroyed  in  the  ocean,  and  only  the  most  refractory 
substances,  as  enamel  and  very  dense  bone,  resist  the  agencies 
of  solution.  It  seems  altogether  likely  that  the  sedimentation 
must,  at  least  at  seasons  or  periods,  have  been  rapid  and  con- 
siderable; that  vast  volumes  of  calcareous  mud  discharged 
into  the  cretaceous  seas  entrapped  fish  and  reptile  within  the 
unchanging  films  and  sheets  of  earthy  matter.  The  wonder- 
fully preserved  fish  of  the  eocene  in  the  Green  River  beds,  ex- 
hibit instances  of  almost  complete  immobility,  as  if  no  motion 
had  disturbed  the  fish  since  its  death,  no  tide  or  current,  and 
that  it  was  quickly  covered  over  by  sediment.  The  fish  and 
reptilian  remains  in  Ohio,  Illinois,  Pennsylvania,  Iowa  and 
Missouri  bear  evidence  of  separation  and  rolling,  the  articula- 
tions being  infreciuently  retained  in  place,  the  mouth  parts 
and  skulls  alone  cohering  together,  though  these  are  more 
commonly  dismembered,  while  in  complete  uniformity  with 
the  experience  of  to-day,  in  many  cases,  teeth  and  spines  are 
the  sole  representatives  of  these  ancient  denizens  of  the  sea. 
Mechanical  conditions  under  which  marine  vertebrate  re- 
mains  have  been  entombed  very  naturally  affects  the  nature 
of  their  j)reservation.  The  sandy,  coarse  shore  deposits  which 
prevailed  in  the  Catskill  period — our  equivalent  of  the  Old 
Red  Sandstone  of  Europe — was  unfavorable  for  the  cohesion 
of  the  fish  which  were  enclosed  in  it,  and  the  action  of  shore 
waves  and  the  agitation  of  the  gravelly  matrix  broke  them 
apart,  and  scattered  over  the  shore  surface  the  fragments  of 
bones,  scales  and  spines.  On  the  other  hand,  the  shallow  sea 
basins  wherein  the  Huron  and  Erie  (now  shown  by  Prof. 
Orton  to  be  identical)  shales  were  deposited,  furnished  a  fine- 
graine<l  impalpable  carbonaceous  silt  in  which  occasionally 
the  remains  of  the  monstrous  placoderm  Dinicthys  were  en- 
tombed entire,  and  preserved  with  comparatively  slight  dislo- 
cation or  injury.  In  the  open  sea  of  the  Upper  Helderberg 
and  Carboniferous  where  conditions  similar  to  our  present  seas 
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uukj  hATe  prevailed,  little  else  than  the  hardest  portions  of  the 
fish  were  preserved  as  the  dermal  tubercles,  spines  and  armored 
iMaiia,  with  an  occasional  jaw  retaining  its  teeth.  Even  this 
slender  survival  of  material  compares  favorably  with  the  de- 
fltmctive  activity  of  our  seas,  and  may  perhaps  add  weight  to 
the  opinion  of  Verrill  and  Smith  that  this  destruction  to-day 
can  1)6  only  assigned  to  the  depredations  of  small  Crustacea. 
It  able  lends  some  seriousness  to  suspicions  that  in  these  pale- 
cozoic  waters  deposition  was  more  rapid  than  at  present.  But 
in  the  fish  layers  of  Boonton,  N.  J.  and  Sunderland,  Mass.,  in 
the  Triaiisic  slates  and  in  the  thinly  fissile  lime  shale  of  Twin 
Cn?ek,  Wyoming,  we  find  an  extensive  placement  of  fish  skel- 
etons and  bodies  which  are  usually  quite  |)erfect  in  outline 
and  which  roust  have  been  de|x>sited  almost  simultaneously 
by  «ome  sudden  catastrophe,  and  also  very  rapidly  sealed 
within  fre!$h  sediment,  in  which  they  remaine<l  undisturbed 
by  the  motion  of  the  water,  and  protected  against  change  by 
the  overlying  films  of  calciiri'ous  mud.  Dr.  Newberr>'  has 
fuppe-*t#Hl  that  in  the  case  of  the  trin.Hsic  fish  (heir  death  wiis 
o»riii«*<*t«Ml  with  the  irruption  of  hot  waters  produced  by  the 
intrusion  of  the  i^neotis  trap  roeks  thr<»ugh  the  floor  of  tlie 
tna— 'i*  »*ea.  The  Hiniilar  U»<ls  at  Weehawk^'U,  N.  J,  show  that 
the  ti-h  liave  undergone  eoiisiderable  niaeeration  and  distor- 
ti"Ti.  and  the  8ubs**<juent  breaking  of  these  slates  have  helped 
t*>  .'Mit*  rate  tlie  organ ie  reniains.  The  Twin  Creek  fish  IkmI 
I*  A  « i.rnpilalion  of  very  thin  she«»ts  of  fiaky  limestone  with 
<Ijiv.  lM-twc»<'n  whosi'  slightly  undulating  siirfares  runs  a  wav- 
ing bl.iek  film,  tl»e  s4Mtion  of  a  slab  presenting  a  delicately 
l:r*«^i  ii%r**  like  a  fiafHT  |K»nrilIed  with  parallel  tracings.  Here 
thr  t:*h  hf  with  Very  slight  dislo<ation  appeiiring;  to  use  I>r. 
l>r  .Jv  *  wonls.  **  as  if  whole  shoaN  had  been  sucldenlv  en- 
♦hrUi^^^J  fc»r  th«»  ronteinplation  of  future  nge>."  It  would  stM»ni 
a«  if  an  innumerable  s^-ries  of  fivt-rtlnws.  eaeh  earrying  with  it 
f!-rtii«-iil  carU>nace4ius  matter,  had  l«ft  a  (le|M.-it  nf  rarbonate 
of  lim#»  from  su!«|K'nd«Ml  partiele**  over  the  ti*ih.  and.  a**  each 
oTrftloa-  recetltnl,  these*  fine  particles  foIlow^MJ  the  ab»*orbed 
water  and  remained  U|M)n  the  surface  in  a  veil  of  black  m^mH- 
It  may  be  that  a  sudilen  irruption  of  water  carrying 
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suspended  mud  may  have  overwhelmed  these  fish,  and  this 
water-burst  may  have  been  attendant  upon  other  circumstan- 
ces by  which  the  fish  were  frightened  into  shoals  and  ex- 
posed  to  a  common  death.  The  carbonaceous  films  may  also 
be  due  to  the  penetration  of  oil  between  the  laminae  of  lime- 
stone, the  oil  arising  from  the  decomposition  of  fish. 

Some  of  the  bone  beds  of  Ohio  present  a  mass  of  ground 
plates,  broken  teeth  and  crushed  spines,  which  have  become 
cemented  together  by  carbonate  of  lime  into  a  breccia  of  or- 
ganic fragments.  They  represent,  according  to  Dr.  Newberry, 
a  deposit  in  deep  water  of  the  excrements  of  larger  fish  whose 
digestive  vigor  has  failed  to  entirely  destroy  the  harder  parts 
of  their  prey.  It  is  not  necessary  to  assume  that  these  remains 
were  buried  very  quickly,  as  their  own  strength  and  hardness 
would  resist  erosion,  solution  and  the  destructive  power  of 
animal  feeders,  though  the  circumstances  attending  its  deposit 
must  have  been  peculiar.  A  fragmentary  layer  of  such  a 
character  accumulated' in  deep  water — this  conclusion  Prof. 
Newberry  believes  is  warranted  on  account  of  the  absence  of 
shore  stones,  gravel,  pond  wash,  etc. — and  not  dispersed  by 
the  currents,  and  quite  destitute  of  all  other  fossils  than  fish 
debris,  is  an  anomaly  which  Prof.  Newberry  explains  by  this 
assumption :  "  It  has  seemed  to  me  not  impossible  that  this 
fish  bed  was,  for  the  most  part,  made  up  of  excrementitious 
matter,  and  that  it  represents  the  hard  and  indigestible  parts 
of  fishes  which  have  served  as  food  for  other  and  larger  kinds. 
On  this  supposition  the  fragmentary  and  worn  appearance  of 
the  bones  would  be  attributable  to  the  crushing,  maceration 
and  partial  digestion  which  they  have  suffered.  If  this  is  the 
true  history  of  the  deposits,  it  accumulated  in  some  nook  or 
bay,  perhaps  bordering  a  coral  reef,  where  large  and  small 
fishes  congregated,  age  after  age,  until  their  kjokkenmoddings 
formed  a  sheet  some  inches  in  thickness  over  all  the  sea-bot- 
tom." 

It  may,  however,  be  said  that  the  strongly  bituminous  or  oil 
odor  in  this  rock  elicited  upon  striking  it,  shows  that  it  did 
not  represent  solely  the  excrements  of  fish,  but  received  very 
probably  the  occasional  contribution  of  the  bodies  of  living 
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members  of  the  surrounding  marine  fauna.  In  this  connec- 
liou  the  important  observation  recorded  in  Lyell's  Principles 
(Vol.  II,  p.  583),  that  u[)on  the  north  coast  of  Ireland — the 
Uockiiall  Bank — "a  bed  offish  bones  was  observed  extending 
for  two  miles  along  the  bottom  of  the  sea  in  ten  and  ninety 
fathoms  of  water/*  is  of  interest  Lyell,  in  the  same  place,  also 
sfieaks  of  fish  bones  occurring  in  extraordinary  profusion  east- 
ward of  the  Faroe  Islands.  This  *'  bone  bed  ''  was  three  miles 
mnd  a  half  in  length  and  forty-five  fathoms  under  water,  and 
contained  a  few  shells  intermingled  with  the  bones. 

In  the  cranial  \AaUi8o(  ArauthaspU  pusiulaxus,  one  of  the  fishes 
of  the  Devonian  of  Ohio,  the  space  between  the  outer  hard  bony 
walU  are  tille<l  with  carbonate  of  lime  which  has  infiltrated 
and  consolidates!  the  intra-mural  cellular  tissue,  while  the 
clavicle  of  Onyrhtpdus  nitjinoults  presents  internally  a  granulated 
araa  of  carbonate  of  lime  similarly  formed  and  Prof.  Claypole 
•peaks  of  the  second  layer  of  the  shield  of  his  placoderm  fish 
from  the  rp|>er  Silurian  of  IVnnsylvania  as  having  its  cells 
•'  tille*l  with  JntiltratiMl  calcareous  matter  which,  under  the  ac- 
tion <»f  the  weather,  is  <li>s<)lve4l  out,  leaving  an  t*X(HH?<lingly 
briith-  cfllular  nniHs  t«)  n  presi'ht  the  original  slii«'M  ".  These 
U>n<'?*  probably  n^tain  their  phosphate  of  lime,  since  tish  l>ones 
and  teeth  in  the  Old  Ueil  Sandstone  in  Lievland  (?)  according 
t»j  Bischotr,  have  lost  but  vtry  little  of  the  original  |>ercentage 
of  thiif  iuilt. 

Il  mui^t.  hc»wever,  be  remembered  that  iiornml  calcium 
ph4i*»phaU*  is  soluble  in  ainmoniacul  salts,  sodium  nitrate.  (\>m- 
mon  Halt  and  other  salts;  that  its  ahntraction  from  buried 
bont*  may  l»e  "juit*'  rapid,  ami  the  lavitifs  loft  by  its  absorption 
mav  l>econH*  tilUnl  with  mineral  matter.  An  exchaiii:**  mav 
be  <*tft'Ct4Hl  l>etwc4*n  rarbonati'S  of  alkalies  imd  the  phospliat<>s 
IQ  Umi*  by  m'hich  carl>onat<*  of  limt*  rcMnains  and  tliu  plnts- 
phortc  acid  is  removed,  and  solution  may  hv  ethntiMl  by  aque- 
ous* rarlnmic  acid  alone.  The  turtles  of  the  .Miociin*  of  Ne- 
braiika,  which  are  jio  numen»us.  are  repre*»eiited  l»y  their  joimnl 
^[laces  and  plastnuis,  and  these  art>  tilled  uitli  the  p(»rou8 
I  or  earthy  limest^me  of  the  White  River  UhIh.  The  l>one 
^  tbate  part«  presents  a   finely   reticulattnl    structure,   and 
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through  its  minute  passages  a  ferruginous  infiltration  ap- 
pears, giving  it  a  speckled  surface.  It  seems  more  than  likely 
that  much  of  the  original  phosphate  has  disappeared,  and 
that  carbonate  of  lime  with  argillaceous  admixture  composes 
the  present  skeleton. 

The  fish  of  the  Twin  Creek,  Wyoming  basin  have  each 
been  immersed  in  the  products  of  its  own  decomposition. 
Their  bones  seem  to  be,  in  many  instances,  covered  by  an  in- 
tegument formed  from  the  dried  and  mineralized  skin  and 
scales  of  the  living  fish,  while  the  oily  elements  arising  from 
their  dry  distillation  or  decomposition  have  impregnated  the 
bones,  converting  them  to  a  dark  honey-brown  substance  some* 
what  laminar  in  structure,  in  places,  elsewhere  irregularly 
cubical,  and  soft  and  brittle.  The  fish  in  the  triassic  shales 
present  ichthic  outlines  made  up  of  rhomboidal  scales.  These 
scales,  as  is  well-known,  are  essentially  bone,  very  smooth, 
hard  and  lustrous,  their  shining  and  durable  surface  being 
formed  of  a  substance  allied  to  enamel  and  now  called  ganoin. 
This  ganoin  has  undergone  little  or  no  change.  The  scales 
yield  slowly  to  hydrochloric  acid.  The  original  cartilaginous 
or  fleshy  parts  have  probably  aided  preservation  by  forming 
oily  products  which  bathed  the  fish,  enclosed  as  it  was  in  the 
shale,  and  upon  dessication  contributed  their  indestructible 
carbonaceous  residues  to  its  mass. 

The  cretaceous  saurians  entombed  in  the  gypsiferous  shales 
and  limestones  of  Kansas  have  successfully  escaped  the  action 
of  decay,  while  the  remains  of  sharks,  predaceous  fish,  and  tor- 
toises are  also  found  as  fossils,  but  only  in  a  partial  phase,  at 
least,  of  preservation.  The  bones  of  the  fish,  who  were,  accord- 
ing to  Cope,  related  to  the  salmon,  possess  such  a  density  and 
hardness  that  they  are  maintained  as  nuclei  crowning  knobs 
of  shale,  which  stand  in  relief  amidst  the  worn  and  denuded 
surfaces  about  them.  This  is  quite  remarkable,  and  seems  to 
clash  completely  with  what  we  know  to-day  of  the  preserva- 
tion, or  rather  absence  of  preservation,  of  the  bones  of  marine 
vertebrates.  Prof  Marsh,  in  speaking  of  the  specimens  of  cre- 
taceous birds,  remarks  that  "  that  they  are  all  mineralized  and 
in  the  same  state  of  preservation  as  the  bones  of  the  extinct 
reptiles  which  occur  with  them  in  these  deposits." 
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In  the  process  of  mineralization,  which  is  the  last  phase  of 
the  entire  process  of  fossilization,  we  may  imagine  that  bones 
undergo  contrasted  changes,  according  to  the  varying  circum- 
fUnces  of  their  [>osition.  Prof.  Leidy  has  even  observed  in  a 
letter  to  Dr.  Holmes  that  fossilization,  petrifaction  or  lapidifi- 
cation  is  no  positive  indication  of  the  relative  age  of  organic 
remains.  The  cabinet  of  the  Academy  of  Natural  Sciences  of 
Philadelphia  contains  bones  of  the  megalonyx  and  of  the  ex* 
linct  peccary,  that  are  entirely  unchangeil :  not  a  particle  of 
gelatine  has  been  lost,  nor  a  particle  of  mineral  matter  added, 
and.  indeed,  some  of  the  bones  of  the  former  even  have  por- 
tions of  articular  cartilage  and  tendinous  attachments  well- 
preserved.  On  the  other  hand,  bones  of  mammals  from  the 
Keu{H*rkalk  near  Schweinfurt,  Germany,  yielded  to  Von  Bibra 
scarcely  a  trace  of  phosphoric  acid  (Bischof);  the  principal 
constituent  was  clay.  Bones  exposed  to  saturation  by  water 
which  ntay,  or  must,  contain  a  very  considerable  quantity  of 
minoral  salts  in  mdution,  soon  surren<ler  their  soluble  elements 
and  undtT^o  a  gradual  reconstruction  amounting,  in  some 
csL^-^,  tn  cotiiplcti*  iithititation.  Thi*  phosphate  and  carbonate 
<if  \\\\\v  mav  U'  replaced  l»v  silica,  or  the  former  inav  be  ex- 
|>rll<Hl  by  rt*action  with  alkahne  carlK)nates,  and  the  bone  ils- 
iiuine  !ni»ri»  and  more  entirely  the  com|>osition  of  carbonate 
of  hnir. 

Th»*  circumstances  attendant  u|Kin  the  fossiliz4iti(»n  of  inver- 
Irbml*-?!  necessarilv  contrasts  strontjiv  with  those  observed  in 
the  f<iasilization  of  vertebrates.  Invertebrates — corals,  niol- 
lu*.  < Tustacea — are  more  usuallv  the  iiihabit4ints  of  the  salt 
water*,  they  are  S4Mlentary  or  somewhat  limited  in  the  ran^e 
of  ilieir  Voluntary  wamlerin^s,  their  hard  parts  are  almost  en- 
tifflv  carlx>nate  of  linit*,  and  at  their  death  their  shells  or 
CDTtrinjr«*  are  apt  to  be  so  situated  jis  to  •^eture  more  i»r  less 
|*rff^t  pn*«<^rvation.  The  invert«hrates  w  hich  form  the  largest 
|4irt  of  the  f<issil  remains  of  the  world  are  >hore  <K'cupants,  (»r, 
if  rvmove«l  from  lan<l,  were  living  in  comparativ<ly  shallow 
wmters,  waters  certainly  not  excee<ling  500  fathoms  in  <Iepth. 
Tbejr  lived  either  in  the  sandy  Hats  or  nx-ky  barriers  along 
the  rmj  margiiui  of  the  ancient  ocean  and  u{)on  the  oecillat* 
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ing  edges  of  the  continent,  or  in  the  impalpable  sediment  de* 
posited  further  away  from  the  shore,  or  gathered  in  estuarine 
inlets,  or  they  formed  the  denizens  of  purer  and  deeper  waters 
and  became  later,  in  the  secular  changes  of  the  earth's  crust, 
consolidated  into  limestone  beds.  This  variation  of  position 
implied  a  greater  or  less  likelihood  of  preservation  as  fossils. 
Darwin  has  observed  that  along  the  west  coast  of  South 
America  "  no  record  of  several  successive  and  peculiar  marine 
faunas  will  probably  be  preserved  to  a  distant  age."  And  the 
reason  he  assigns  is  that  as  the  coast  of  that  continent  is  rising, 
*'  the  littoral  and  sub-littoral  deposits  are  continually  worn 
away,  as  soon  as  they  are  brought  up  by  the  slow  and  gradual 
rising  of  the  land  within  the  grinding  action  of  the  coast- 
waves."  The  remains  of  animals  so  situated  as  to  become  ex- 
posed to  the  reassorting  action  and  denudation  of  the  shore 
currents  and  waves  may  suffer  pulverization  and  dispersal, 
and  those  which  are  not  soon  covered  by  sediment  may  be 
dissolved  or  injured.  Those  farther  away  are  entombed  in 
the  accumulation  of  sediment  which  falls  down  over  the  sea- 
floor  more  uninterruptedly  at  some  distance  from  land  where 
it  is  less  agitated  and  shifted  by  the  waves  and  currents.  In 
the  elevation  of  the  ocean  bottom  and  its  gradual  change  to 
dry  land  the  emergent  surfaces  would  undergo  considerable 
disturbance  from  the  waves,  and  along  these  eroded  edges  the 
fossils  would  disappear  by  crushing  and  attrition.  Yet  Dar- 
win's observation  seems  scarcely  so  important,  when  we  con- 
sider that  the, same  stratum  continued  outward  upon  the  slop- 
ing bed  of  the  ocean  is  for  some  time  exempt  from  this 
wearing,  and  during  that  time  the  sediments  produced  by  the 
destruction  of  its  own  emergent  portions  are  constantly  ac- 
cumulating over  it  and  rendering  its  own  stability  greater. 
This  view  has  been  indeed  taken  by  Mr.  Hopkins,  who  ex- 
pressed his  belief  that  sedimentary  beds  of  considerable  hori- 
zontal extent  have  rarely  been  completely  destroyed.  Further- 
more, we  must  remember  tliat,  in  so  far  as  we  have  indicated 
three  different  cycles  of  deposition  with  their  accompanying 
and  characteristic  forms  of  life,  these  animal  forms  are  not  re- 
stricted with  any  precision  to  these  areas,  and  that  organic 
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rHDaiiis  which,  by  some  accident,  have  been  destroyed  U[>on 
one  kind  of  bottom,  may  remain  represented  in  another  that 
waa  not  subject  to  the  same  exigencies.  As  Prof.  Verrill  re- 
marks at  the  end  of  an  enumeration  of  six  or  seven  sorts  of 
bottoms  wiiich  carrie<l  distinctive  faunas:  **  It  must,  however, 
be  consftantly  l)orne  in  mind  that  very  few  kinds  of  animals 
are  ?<tnctly  confined  to  any  one  of  these  sub<livisions,  and  that 
the  majority  are  found  in  two,  three  or  more  of  them,  and 
often  in  e<|ual  abundance  in  several,  though  each  8{>ecies  gen- 
erally yrrfrrn  one  particular  kind  of  locality.  In  other  cases 
the  habits  vary  at  different  seasons  of  the  year,  or  at  different 
bt*ur«  of  the  day  and  night,  and  such  s(>ecies  may  be  found  in 
ditieivnt  situations  according  to  the  times  when  they  are 
•ought.** 

The  animals  living  along  rocky  shores  and  clinging  to  the 
rocks  themselves  or  dwelling  in  their  crevices  and  amongst 
the  sea- weeds  that  clothe  them,  are  not  so  apt  to  be  preserved 
a.*  fossils,  except  as  they  die  they  are  swept  seaward  and  be- 
cnrnt*  burieti  in  tiie  muds  or  8an<ls  of  the  less  ex|K>seil  beaches 
and  flata.  The  occu|mnts  of  the  san<ly  l)eache8  are  provided 
with  organs  and  have  developed  habits  which  enable  them  to 
••■<ur»«  pfoUvtion  agniuitt  the  wear  and  violence  of  the  waves 
and  the  alternating  drying  and  wetting  of  the  *li»trict  they  in- 
habit They  |>4*netrate  the*  sand  de^^ply  and  secure  immunity 
fn>in  the  accidents  of  the  Hurfare  in  the  |XK'ket^,  burniws  and 
tub*-^  within  whieh  they  ran  withdraw  theln^^•lves.  Tht»«e  pro- 
it^  tive  habiti<  rentier  their  prestTvation  a.»<  f<issiis  much  mort* 
{•rohable.  The  animal**  living  in  the  muddy  bottoms*,  whereon 
«e  iniiy  **up{>orte  a  finer  <le|K>s«it  s^^ttles,  forming  a  tenacious 
Ai^l  impalpable  tH*diinent  or  silt,  are,  in  many  eases,  identical 
with  iIkkh*  place^l  within  the  sandy  areas,  and  in)me<liately 
along  the  shares  of  a  country  the  sandy  an<I  mud  types  of 
beach  grade  insensibly  into  each  other  so  that  a  sandy  beacli 
ran  hardly  be  free  frt>m  mud  or  a  muddy  margin  of  the  land 
ir^r^  from  sand.  And  in  this  way  the  animal  spe<'ies  foun<l  on 
onr  <ir  the  otiier  accomnuHlale  themselves  frt»i»ly  an«l  easily 
to  the  vicissitudes  an<l  <)ualities  of  iMith.  But  the  character  of 
a  mud  lM>tt4>m  insures  a  lH*tter  preservation  nf  u  *ihell  as  a  fos- 
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sil,  and  many  fragile  and  delicate  organisms,  such  as  the  fossil 
hydrozoans,  known  as  graptolites,  are  retained  in  the  fine- 
grained slates  (which  have  originally  been  mud  layers)  that 
would  have  scarcely  survived  comparison  in  the  coarser  and 
impressionable  beds  of  sand.  Such  muddy  layers  may  be  en- 
tirely argillaceous  or  markedly  siliceous,  or  they  may  be  cal- 
careous and  formed  at  considerable  depths,  as  in  the  case  of 
the  deep-sea  ooze  which  assumes  the  character,  as  described 
by  Sir  C.  Wyville  Thompson,  of  a  grayish,  calcareous  paste. 
These  beds  from  this  fine  state  of  mechanical  division  are  pre- 
cisely adapted  for  keeping  unbroken  the  tests,  coverings  and 
hard  parts  of  the  animals  that  are  buried  in  them,  and  if 
sufficiently  argillaceous  to  prevent  crystallization,  upon  con- 
solidating into  stony  strata  retain  their  contents  in  a  very 
beautiful  and  perfect  condition. 

The  deeper  zones  of  the  sea  nurture  the  coral  growths,  or 
receive  from  the  pelagic  life  above  them  the  unceasing  con- 
tributions of  dead  shells,  the  cases  of  foraminifera,  and  the 
skeletons  of  aberrant  Crustacea,  or  form  beds  congenial  to 
glassy  sponges,  submarine  thickets  of  crinoids  and  fields  of 
gorgonias.  These  sea-deposits,  which  are  somewhat  exempt 
from  the  mingling  sediments  of  the  shore,  though,  of  course, 
only  approximately,  and  more  or  less  completely,  according  to 
the  nature  and  distance  of  the  neighboring  coasts,  as  regards 
their  fossiliferous  character,  form  very  perfect  beds  of  deposi- 
tion. The  variety  of  animal  life  becomes  here  very  great,  and 
its  fertility  continually  augments  the  rising  sheets  of  animal 
precipitation.  The  pelagic  life  above  these  regions  is  con- 
atantly  contributing  its  mineral  contents  to  these  beds,  and 
the  broken,  half-dissolved  shells  of  pteropods,  with  the  tests 
and  insoluble  residue  of  foraminifera,  form  a  calcareous  com- 
mixture, in  which  whole  shells,  corals>  crinoids, star-fishes, sea- 
urchins  and  the  dust  raining  down  from  dead  and  decomposed 
swimming  organisms,  parts  of  fish,  etc.,  become  imbedded. 
The  explorations  of  the  Challenger  showed  that,  according  to 
Murray,  the  foraminifera  of  the  open  sea  are  subjected  to  solu- 
tion in  the  carbonated  sea-water,  and  that  their  argillaceous 
<ibIi,  so  to  speak,  drops  down  and  spreads  upon  the  floor  of  the 
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ocean  basin  as  a  red  or  gray  clay,  while  in  places  the  siliceous 
parts  of  radiolarians  also  furnish  a  very  considerable  propor- 
tion of  this  mineral  sediment,  and  the  mass  holding  carbonic 
acid  in  solution  has  doubtless  a  solvent  influence  on  many  of 
the  contained  testaceous  remains,  and  destroys  their  [)erfection 
as  foasils.  U|)on  elevation  and  consolidation  into  stony  layers, 
tlie  process  of  crystallization,  started  in  the  calcareous  paste  or 
jolly — which  process  partakes  also  of  the  nature  of  a  hardening 
in  a  natural  cement — produces  sometimes  a  cementation  of  the 
parts,  so  that  the  fossils  are  coherent  throughout  with  their 
matrix,  and  are  extracted  with  diflSculty,  or,  indeed,  but  ob- 
scurely detected  at  all.  Centers  of  crj'stallization  also  form  in 
the  centers  of  the  fossils  themselves,  bv  which  all  trace  of 
organic  structure  is  obliterated. 

One  of  the  most  typical  and  important  groups  of  fossils  is 
the  corals,  and  to  discover  the  circumntances  of  tlieir  accumu- 
lation in  the  [>ast  we  must  look  at  the  coral  making  |>ortions 
of  our  globe  to>day.  Many  of  the  deep  sea  corals  are  simple 
or  single  individuals,  and  are  living  in  neigh borhooils  in  the 
deep  seas,  while  the  great  reef-niaking  corals  rising  in  coral 
banks  to  the  surface  of  the  water  and  prolonged  by  branching 
or  st^rvuline  growths  nre  communal,  and  them'  coral  colonies 
form  the  sul>stantial  ba^is  of  Si*u  islamls.  Thev  furnish  the 
maU*rial  which  is  heaped  up  in  calcareous  siind  strata,  making 
[Mirous  limestones,  such  as  are  si^'u  in  the  Aeolian  rocks  of  the 
IWrmudas,  or  which,  dissolvinl  as  a  calcannius  glue,  unites  the 
J4^;Iomerated  fragments  of  U^ach  shells  into  the  Co()uina  beds 
of  Florida.  The  coral  colonies  begin  their  growth  at  «lepths 
hardly  exctHMling  50  fathoms.  tli<»ugh  the  Challenger  explora- 
tions rvvealcil  conil  life  at  depths  of  1,:UK)  fathoms.  If  they 
^fftabhsh  themselves  in  nion»  shall«»w  water  at  the  customarily 
an^unuHl  limit  of  20  fathoms,  the  sinking  of  the  shon^s  they 
»kirt,  according  to  tht*  401) Vfh lent  hy|H>tht*sis  of  l>arwin  and 
I>Ana,  depreiw^s  the  platforms  from  whith  they  start  to  this 
«lt*pth  or  much  more.  The  th«rmal  «onditiorH  probably  de- 
termine the  depths  at  which  riH-f-buiMnig  rorals  can  hve.  and 
It  u  a  p<Mtsible  and  pn»bal»le  cin'Uiii«»tiin<  «•  that  in  varying 
|oiitionsand  in  other  g«H»h»gical  time**,  rt'^'f-iuakin;:  corals  may 


32  The  Ameriean  NaturaUH,  [Jtkuarj, 

have  begun  their  labors  at  depths  much  exceeding  20  or  even 
50  fathoms.  The  coral  wall  rises  upward,  and  it  bears  in  its 
midst  and  over  its  surface  an  extensive  and  variegated  ocean 
life.  First  the  corals  of  different  genera  massed  together  in 
contiguous  groups  and  colums,  then  the  fan  corals  (gorgon- 
ias)  with  bryozoa,  crinoids^  coralline  sea-weeds  and  sponges, 
and  finally  numerous  sea-worms  (annelids)  like  Serpula  com- 
plete the  heterogeneous  assemblage  with  an  occasional  mollusc 
or  some  sedentary  crustacean.  "All  these  things,"  to  quote  the 
expressive  description  of  Thompson,  '*  living  and  dying,  are 
constantly  yielding  a  fine  powder  of  lime,  which  sinks  down 
and  compacts  in  the  spaces  among  their  roots ;  and  every  break- 
er of  the  eternal  surf  grinds  down  more  material  and  packs  it 
into  every  hollow  and  crevice  capable  of  receiving  and  retaining 
it,"  In  this  dust  the  dying  portions  of  the  coral  wall  become 
entombed,  and  mingling  with  them  the  shattered  or  complete 
skeletons  and  remains  of  the  associated  fauna.  Thus  the 
whole  is  ready  for  fossilization ;  it  is  raised,  or  similar  beds 
were  raised,  above  the  action  of  the  ocean  waves,  becoming 
more  and  more  bound  together,  more  and  more  hardened  and 
more  dense.  The  solvent  action  of  surface  waters  cement  it 
together  and  converge  through  the  interstices  of  the  mass 
molecules  of  carbonate  of  lime  which  fill  up  the  minute  crev- 
ices, the  microscopic  pores,  hastening  the  formation  of  a  fossil- 
iferous  limestone.  In  these  perfectly  preserved  masses,  heads 
and  nodules  of  coral  are  found  retaining  the  most  delicate  de- 
tails of  structure,  and  with  them  fragments  or  complete  exam- 
ples of  their  associated  guests  and  tenants.  One  of  the  most 
striking  illustrations  of  an  ancient  fossil  coral  reef  is  that 
offered  by  the  Falls  of  the  Ohio  at  Ix)uisville,  Ky.,  where 
ledges  of  horizontal  limestone  form  a  low  escarpment  over 
which  the  river  plunges.  The  formation  is  Devonian,  and, 
while  the  softer  parts  of  the  stone  have  weathered  away,  the 
harder  calcareous  corals  sUind  out  in  projecting  groups,  and 
in  their  commingled  diversity  of  genera  with  bryozoal  remains 
and  the  joints,  stems  and  heads  of  crinoids,  forms  a  complete 
reproduction  of  a  modem  coral  reef.  As  to  the  condition  of 
preservation  in  which  the  corals  are  found,  Lyell  has  taken 
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ocmsioti  to  call  attention,  in  the  collection  of  Dr.  Clapp,'  to  the 
equal  {perfection  of  the  *' jK)re8,  foramina  and  minute  micro- 
•ciipic  structure'*  of  the  palaeozoic  corals  with  those  gathered 
from  our  present  oceans,  remarking  that  "  no  one  but  a  zoolo- 
gist mould  have  lHH»n  able  to  guess  which  set  were  of  modern, 
and  mhich  of  ancient,  origin." 

\Vf  nuiv  fetd  quite  confident  that  in  anv  study  of  our  fossil- 
U-aring  strata  we  are  generally  contemplating  beds  that  have 
not  Inx'n  abyssal  in  their  origin.  The  remains  of  mollusfca  in 
the  abun<lance  usually  present  in  our  fossiliferous  beds,  cannot 
e*!*ily  Ik?  n»ganled  as  indicative  of  very  great  depths  of  dejH^si- 
tion  The  Challenger  ex|>e<lition,  while  it  revealed  an  unex- 
fi^Krl^-d  fertility  in  the  deep-sea  life,  also  showed  that  molluscan 
hf«-  at  gn*at  depths  was  scanty  and  unim()oitant.  Sir  C 
W  vville  Thomi»son  summarizes  the  conclusions  reache<l  by  say- 
ing  that  **  the  two  great  modern  groups  of  the  mollusca,  the 
Ijamellibranchiata  and  the  Uastropoda,  do  not  enter  largely 
into  the  fauna  of  the  deep  sea.  Species  of  both  groups,  usually 
•mall  and  apparently  stunted,  were  wi<lely,  though  sparsely, 
diffuM'd."  The  character  of  many  of  the  fiMwiliferous  beils  be- 
tray* readily  enough  the  bathymetric  relations  they  bore  to 
lh»-  <*«»ntuu'nt.  The  sandy  grits,  coarse  conglomerate,  the 
»hAl«-«  and  slaU"^,  moditie<l  by  the  calcareous  debris  of  shells 
a:*i  l!ie  argillacx*c»us  marls,  are  not  deep-sea  prinJucts.  The 
purr  hm«-st4»nes  themselves  cann(»t  be  rt»garde<l  as  having  b<»en 
f 'rtijtnl  at  exr«»ssive  depths  since  so  much  of  the  ancient  life 
prv^rvi**!  in  their  fossils  is  irree(»ncilable  with  this  view.  Prof. 
A  Ai:as§»u  ha**  indeed  written  (l)redgings  of  Three  Cruises  of 
Ih*-  Blak«*):  **  TrnlMibly  no  invertebrates  of  a  jKiriml  older  than 
ihr  uni  and  chalk  exist^-d  in  the  deep  sea,  or,  if  they  ditl  exist, 
\h' \  d:d  not  wander  far  fr<»m  the  continental  shelf.  Their 
d;*trUut}on  was  then  as  to-day,  muinly  a  c]uestion  of  f<HKl. 
Tiie  ainmaU  <»f  thos4*  times  lived  u|K>n  tin*  shelf,  and«  while 
lLr\  and  their  pr«*decessors  remaine<l  as  fossils  in  the  littoral 
lj»Jf  ••[  the  earlier  fiirmations.  their  successors,  belonging 
f;thrr  U>  the  same  or  to  allied  genera,  passe*!  over  into  th«»  f«»l- 

■•^«nL«a  ViMt  to  the  ImtcHl  Nates:  Sir  ('ha».  l.yc*U 

3  (To  be  contiiitud.) 
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THE  BACTERIAL  DISEASES  OF  PLANTS : 
A  CRITICAL  REVIEW  OF  THE  PRESENT  STATE  OF 

OUR  KNOWLEDGE. 

By  Erwin  F.  Smith. 

{Continued  from  Vol.  XXX,  p,  924,) 

V. 

IL  THE  HYACINTH  (HYACINTHUS  ORIENTALIS  L.). 

2.   THE  BACTBRI08I8  OF  HYACINTHS  (1889). 

(I)  The  disease  : 

(1)  Author,  Title  of  Paper,  PUice  of  Publication,  etc. — This  dis- 
ease was  described  by  Dr.  A.  Heinz,  Director  of  the  Botanical- 
Physiological  Institut  in  Agram.  His  paper  (35)  Zur  Kentniss 
der  Rotzkrankheiten  der  Pflanzen  was  published  in  Ceniralblatt 
f.  Bald.  u.  Paradtenkunde,  Bd.  V,  No.  16,  12  April,  1889,  pp. 
535^39. 

(2)  Geographical  Distribution. — ^The  disease  was  discovered  in 
some  potted  hyacinths  received  from  a  florist  in  Agram.  There 
is  no  statement  respecting  its  occurrence  in  the  fleld  or  in  hot- 
houses. 

(3)  Symptoms. — All  of  the  potted  plants  developed  equally 
well  until  blossoming  time,  the  last  of  January.  Then  visible 
differences  appeared,  although  the  plants  were  exposed  to  the 
same  external  conditions.  Some  of  the  plants  continued  their 
normal  development,  unfolded  their  blossoms  in  regular  order, 
and  remained  entirely  sound.  Others  were  delayed  in  their 
development,  and  several  circumstances  indicated  the  presence 
of  a  disease  before  there  were  unmistakable  symptoms.  These 
symptoms  soon  appeared.  The  tips  of  the  leaves  yellowed, 
shriveled,  and  dried  out  for  a  distance  of  some  centimeters. 
The  blossoms  either  fell  off  before  unfolding  or  opened  in  ir- 
regular order,  and  fell  off  soon  after.  Finally,  in  all  the  dis- 
eased specimens  a  progressive  rotting  was  detected.  This  flrst 
attacked  the  axes  of  inflorescence,  and  then  the  leaves  and  bulb 
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•calat.  This  rot  produced  a  viscous  (schmierigem),  bad  smell- 
ing slime.  After  two  or  three  days  the  bulbs  were  entirely 
•ofWned,  and  only  the  slightest  pull  was  necessary  to  draw  the 
lea%'es  and  sca[>es  out  of  the  bulb  scales. 

(4)  Pathological  HiMoloffy. — A  microscopic  examination  of  the 
•lime  and  of  the  affected  tissues  showed  the  existence  of  great 
numbers  of  bacteria.  Primarily,  they  occupied  the  intercellu- 
lar sfiaces ;  but  the  dead  cells  and  the  vessels  were  also  full  of 
tiiem.  The  nucleus  of  the  cell  resisted  longest,  and  could  still 
be  deiecte<l  after  the  rest  of  the  protoplasm  was  destroyed.  No 
Hrpomyces  or  other  fungus  was  present 

(5)  I>irtfi  Infection  Erpcriment*. — No  record  of  any. 

(II)  Thk  organism. — Racillun  }njac%nthi  9ci)tiais  Heinz. 

This  name  does  not  mean  that  Dr.  Heinz  regarded  his  or- 
ganism as  in  any  sense  a  variety  of  //.  hyncinthi  Wakker,  the 
practice  of  using  trinomials  to  designate  varieties  not  being 
current  in  bacteriology  or  generally  accepted  as  good  usage  in 
any  branch  of  botany.  Dr.  Heinz  simply  followed  a  common 
and  vicious  practice  in  the  selection  of  his  specific  name,  the 
litrrmture  of  bacteriology  being  full  of  trinomials,  quadrinom- 
lal?.  ond  ••ven  more  oxt4»nd(Ml  names.  Of  course,  all  of  these 
|«*lrnomiAlj(,  Dr.  Heiiiz*»  included,  must  give  way  to  binomi- 
al nAm<*«*.  but  in  as  much  oh  I  have  not  seen  hin organism,  and 
a«  It  was  not  fully  doscriboil,  I  prefer  to  leave  the  consideration 
<»f  ili»  pro|M-r  nomenclature  to  whomsoever  shall  have  occasion 
U>  study  It  thoroughly. 

(A)  Yc-^ 

(l\)  Yt*«.  Very  easy.  **The  uuiterial  may  In*  taken  fn)m 
any  suitable  diseases]  H|K)t ;  and  it  is  deinnnstrable  that 
everywhin*  the  sjiine  ^jK'cies  of  l»acteriuin  \>  pres4»nt 
in  large  <|uantiti«'H — I  iiii^ht  almost  say  in  pun»  cul- 
ture—foreign orgaiii**!!)**  occurring  only  in  the  outer 
bulb»caU*s.  where  tlifV  mi^lil  Ik»  expected,  an»l  wImtc 
th«'V  are  of  no  c<»hH<M|Ufnr4\  '  **  TIm*  lMT«'ol»H«.rv<d  l>ac- 
t«-ria  lK?h»ng  toa  singh*  sprcie**.**  **  I  couM  not  «li<«  i»v«»r 
a  mixture  of  <lil1*en*iit  hactvria  ;*  tin-  ahoTt*  n.iin»Mi  it 
alsti  unlike    Hartrriuin    t*nmt  ((\»lnr.M      So   nnuh    is 
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established  not  only  by  the  microscopic  investigation 
but  also  by  the  very  successful  culture  experiments. 
Bacillus  biityricus  was  also  not  to  be  found." 

"  Necessary  precautions  being  taken  for  granted,  a 
pure  culture  is  obtained  the  easiest,  when,  by  means 
of  flamed  instruments,  the  epidermis  is  lifted  from  a 
diseased  but  not  yet  entirely  softened  spot,  a  trace  of 
the  slime  removed  from  the  parenchyma,  and  the 
same  transferred  to  a  nutrient  substratum.  The  ma- 
terial may  be  taken  just  as  well  from  a  bulb  scale,  only 
in  this  case  one  must  set  to  work  so  much  the  more 
carefully.  Whether  we  inoculate  a  liquefied  substra- 
tum directly,  or  put  a  trace  of  the  slime  in  sterile  water, 
and  inoculate  only  from  this  (a  very  simple  method 
of  dilution,  which  here  leads  to  entirely  satisfactory 
results),  we  always  get  on  the  plate  an  abundance  of 
the  uniform  colonies  of  this  bacterium." 
(C)  Yes.  The  inoculation  experiments  were  very  suc- 
cessful. "  If,  by  means  of  a  needle,  an  extremely  small 
quantity  of  the  bacilli  are  pricked  into  the  epidermis 
of  a  leaf,  or  of  a  scape  of  an  otherwise  entirely  sound 
hyacinth,  the  sickening  of  this  part  with  the  described 
symptoms  can  usually  be  observed  within  24  hours. 
The  most  destructive  action  takes  place  around  the 
point  of  inoculation,  over  a  breadth  of  about  3  cm. 
Here  at  first  the  tissues  softens,  the  part  becoming 
transparent.  Finally,  as  a  rule,  the  organ  breaks,  as 
its  tissue,  including  the  epidermis,  is  changed  for  the 
specified  distance  into  the  characteristic,  slimy-vis- 
cous, rotten-smelling  pulp.  We  obtain  the  same  result 
when  the  inoculation  is  made  on  a  bulb  scale.  The  in- 
oculated scale  first  sickens,  but  soon  after  the  neigh- 
boring ones  also  become  affected,  and  the  disease 
spreads  from  this  point  even  into  the  parts  above 
ground.  The  reverse  behavior  (inoculation  of  the 
aerial  parts,  and  the  spread  of  the  disease  into  the 
bulb)  coul4  not  be  observed.  This  circumstance  indi- 
cates, in  all  probability,  that  under  natural  conditions 
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the  diseaae  spreads  from  the  bulb  upward.  I  would 
add.  that  the  spread  of  the  bacilli  from  the  point  of 
inoculation  is  very  rapid.  If  a  leaf  15  to  20  cm.  long 
is  inoculated  at  its  base  outside  of  the  bulb,  the  bacilli 
mav  be  detected  even  after  24  hours,  at  a  distance  of 
5  to  10  cm.  in  the  leaf  i>arenchyma." 
(I))  Apparently;  in  part,  at  least  Statements  not  very 
explicit 

OtnchiMvni, — Pathogenic  nature  clearly  established. 

.V>/<. — I^ck  of  full  proof  under  D  seems  to  be  atoned  for  by 
rf|>etitions  under  B  and  C. 

i  I)  Sfutpr,  niz^,  etc. — The  organism  is  a  conspicuous  bacillus, 
with  rounded  ends.  It  is  4  to  6  x  1/i,  and  always  single. 
Short<»r  rods  oocur ;  but  direct  observation  shows  these  to  be 
younger  stages,  which  have  resulted  from  division.  The  pro- 
ct-K*  of  (livision  is  easily  observed  in  hanging  drops. 

rJ)  Oi/wfii//-. — No  mention  of  any  capsule. 

1 3)  HiUjrUa. — Organism  actively  motile.  Nothing  concern- 
ing: firpins  of  motion. 

i4»  Si'ffTfs — No  mention  of  any  sj^ores. 

•Tn  /'^^;/'/'i. — **  Irioculuted  nutrient  flni<ls become  uniformly 
f!..':ly.  I  havf  not  observed  in  them  any  local  hcaping-up  of 
th<>  Imcilli." 

f*.;  /.i»o/ii/4//n  Ftfrmjt. — No  mention  of  any  involution  forms. 

ill  Sf'itiiM. — No  H|MH:ial  |H?4Miliaritie.s.  The  orpmism  colors 
r^uhlv  witli  all  tli«*  ordinarv  stains. 

I J  (if'iitui. — Or^ani.Hni  grows  well  u|M)n  ordinary  gelatin. 
1  ht-  "urfaiM*  <oIonie»*  <»n  pluti*  fullun*sarf  circular,  about  2  mm. 
:u  *\:iiiu*'U'r,  ;4m<M>th  and  nhining,  not  very  prominent,  bluish- 
m}iii»  with  a  Honirwhat  tlark<T  center,  tran.sluci*nt.  The  burie<l 
«.!.»ni««  have  an  oval  form,  and  are  rather  (/iemlieh)  |K)inted 
at  thf  ihAvh  They  are  yellowish-white  and  dull.  The  bacillus 
«1  .<-  n«»t  li«juefy  platin. 

,.'i»  -!'/  jr. — Itrowth  as  on  gelatin.  Tlnre  are  no  n(»teworthy 
d:!f«'rfni<**«  eith«T  in  plate  nr  stab  eultuns.  In  stab  eiilture* 
ihc  s^icilluM  g'rowM  uniformly  the  whole  length  of  the  stab,  and 
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forms  on  the  surface  of  the  agar  a  smooth,  bluish-white,  in^ 
tensely  shining  growth,  which  does  not  reach  the  wall  of  the 
tube  even  after  weeks.  After  8  to  10  days  little  vesciculate 
projections  appeared  along  the  stab. 

(4)  Potato,  etc, — Organism  grows  well  upon  potato,  forming 
after  36  hours  a  dirty  yellow,  slimy  covering,  the  surface  of 
which  is  granular.  Cultures  several  days  old  sent  forth  an  in- 
tense rotten  odor. 

(5)  Animal  Flxiida, — No  mention  of  specific  sorts.  See  (II)  2  (5). 

(6)  Vegetable  Juices. — No  mention  of  any  trials. 

(7)  Salt  Solutions  and  other  Sijnthetic  Media. — The  organism 
grows  well  in  Cohn's  nutrient  solution,  and  in  sugar  solutions, 
etc.  In  sugar  solutions,  with  addition  of  sodium  phosphate 
and  peptone,  a  fine  growth,  but  no  butyric  acid. 

(8)  Relation  to  Free  Oxygen. — Aerobic.  No  special  experi- 
ments, but  from  the  behavior  of  the  agar  stab  cultures  the 
bacillus  is  probably  also  facultative  anaerobic. 

(9)    lieducing  and  Oxidizing  Power. — No  statement. 

(10)  Fennaitation  I^'oducts,  and  other  Results  of  Growth: 

(a)  Gas  Production. — No  statement. 

(b)  Formation  of  Adds. — No  odor  of  butyric  acid  could  be 
detected  in  any  of  the  cultures.   No  mention  of  any  other  acid. 

(c)  Production  of  Alkali. — No  statement. 

(d)  Ffrniatioii  of  Pigment. — Organism  dirty  yellow  on  potato. 

(e)  Development  of  Odors. — Causes  a  rotten  smell  in  the  host 
plants,  and  an  intensely  putrid  odor  on  potato.  Chemical 
nature  of  the  odor  not  determined.     No  smell  of  butyric  acid. 

(f )  Enzymes. — No  statement.  Cell  walls  are  softened  and 
destroyed,  and  protoplasm  is  consumed  in  the  presence  of  this 
organism.' 

(g)  Other  Products. — No  mention  of  any. 

(11)  Effict  of  Dessication. — No  statement. 

(12)  lliermal  Relations  : 

(a)  Maximum  fnr  Growth. — Not  determined. 

(b)  Optimum  for  Growth. — Not  determined. 

(c)  Minimum  for  Growth. — Not  determined. 

(d)  Death  Point. — Not  determined. 

(13)  Relation  to  Light. — No  statement. 
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(14)  VUaliiy  on  VariouB  Media. — No  statement 

(15)  Kfffd  on  (irtmih  of  Head  ion  of  Media  {acid,  neutral,  aUca* 
It  IK'). — No  statement 

( l^)  .Sf  ufiiivrneM  U)  Auii$eptie$  and  Gtrviicides, — No  statement 
(17)  ^Hhr  Jlod  /Y/iii/a — The  common  onion,  Allium  cepa, 
M9LA  inoculated  both  in  the  leaves  and  in  the  bulbs,  and  in  both 
dtfes  with  p<)sitive  results.  This  [)lant  must  therefore  be  in* 
eluded  as  a  (possible  host.  Inoculations  into  other  plants,  such 
as  liichardia,  Chlorophytum,  Triticum,  Phaseolus,  etc.,  gave 
Of^Htive  results. 

(lN|  Effeei  uptjn  AnimaU. — No  statement,  and  probably  no 
ex(Krnments. 

(Ill)  K4t>sciMic  ASPECTa: 

'  1 )  h^M^M. — I>i»ea!*e  not  observed  in  the  field. 

rj)    .V'i/»ir#i/  Mrtfutds  nf  Inftrtinn. — Not  kuown. 

*?,i   t  'HtdktinuM  FaruriiKj  the  Spread  of  the  I>ii*eajte. — Not  known. 

•  4)  M'fhtt^in  if  iWrrnti^fn. — No  HUggestions. 

Ilr.'tnrkit. — OrgnniHm  not  satisfactorily  descril>ed.  The  first 
f^rt  of  ilic*  ptt|K*r  is  dcvotetl  to  a  brief  review  of  pa[)er8  by 
Wakk«r  and  S4»nuu»r.  De  Toni  and  Trevisan  in  (11)  Saccanlo's 
>,  '>.  vnl  VIII,  p.  l♦^l,  under  R  hi/acihthi  Wakker,  make  the 
f«.!l-  u  iti^  remark  coiH-frniiig  //.  htfieinthi $i pticnn  Ih'inz, — "  vtT- 
i«ini.l:i*  r  hue  ?*|HH'lHt."  The  reason  for  this  remark  is  not  ap- 
par*  1. 1.  <  Vrtainly,  so  far  a.**  we  con  jud^o  from  the  [>ublishe<l 
•tjit»  rii»nt>  of  |>rs.  W.  an<l  II.,  tlie  two  organisms  aro  widely 
d:!f#rtni  in  thrir  |>athogenic  elVect.*, and  also  in  their  U^havior 
ot;  .  nlt':r«»  iiM»dia.  The  ra|>id  dt'strurtion  of  the  host  by  l>r. 
H»-  !..'  -  ir^nii  is  specially  noteworthy. 

Wli*  t!j«  r  tlie  livarintli  <lis4»asf  d«-5k*rihed  hv  l>r.  Sorauer  is 
^.•*  r.  t  or  id«*ntic.il  with  the  prroeeiling,  whether  it  is  identical 
m.tii  th«-  white  rot  of  tlie  NetlnTJaiids.  or,  finally,  whethtT  it 
!•  :t.  All)  pro|»«»r  MMise  of  the  t«'rn)  a  harterial  <lis«'ii.*M'  at  all, 
tu'i*\  U-  lefl  an  o|H»n  question.  Hi**  ac<'ount  of  tin*  •»yniptoi!i« 
f-^|*-*M!ly  in  the  foliage  eertaiiily  suggr^ts  the  di?M'as«'  di'serihrd 
hv  n»in/  S.rauer  himself  ijleiitifh-s  it  with  th«'  \^liite  rot  of 
ih*  h\a<*inth  dt'SM-rihed  l>v  Sehnf*i«v«K>et  and  othtr**.  ainl  al^o 
erroiifH»ij-ly  PTip|Kt«M-s  it  to  be  tin*  "^aiiH' a>  tlif  n  ••ll««w  «liM'aM? 
di-^enU**!    by    Wakker      I>r.   Soraufr   ma<le    numerous   and 
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apparently  quite  careful  microscopic  examinations,  but  no 
pure  cultures.  His  attemps  at  direct  infections  yielded  nega- 
tive results  and  he  says  that  the  bacteria  do  not  attack  sound 
well  ripened  bulbs  under  normal  meteorological  conditions. 
The  fungus,  Hypomyces  hyachithi  Sorauer,  was  closely  associated 
with  this  rot  but  is  believed  to  be  only  a  secondary  trouble  in 
as  much  as  the  bacteria  were  sometimes  found  in  the  affected 
tissues  where  no  mycelium  could  be  detected.  The  fungus 
may  however  spread  the  disease  by  acting  as  a  carrier  of  the 
microorganisms.  The  latter  consisted  of  coccus  forms  and 
rods,  and  were  identified,  in  part,  as  Clostridium  buti/ricum 
{Bacillus  amylobader),  appeLTenily  on  no  better  grounds  than  the 
microscopic  appearances  and  a  bad  smell  supposed  to  be  due 
to  butyric  acid.  This  work  was  done  fifteen  years  ago  and 
now  has  little  other  than  a  historic  value.  The  following  are 
Dr.  Sorauer's  papers : 

(86)  Der  weisse  Rotz  der  Hyacinthenzwiebeln,  Deutscher 
Garieuy  1881,  pp.  193,  (not  seen),  and  (87)  Der  weisse  Rotz 
(Bacteriosis)  der  Hyacinthenzwiebeln,  Sorauer,  Ilandbuch  der 
Pflanzcnkmnkhciten,  2nd.  ed.,  part  II,  pp.  95-102,  with  one  plate 
(devoted  exclusively  to  the  Hypomyces),  Berlin,  1886. 

Concerning  the  "white  rot"  of  the  Netherlands,  Wakker 
states  distinctly  that  it  is  not  a  parasitic  disease,  and  seems  to 
have  proved  that  it  does  not  attack  sound  bulbs  but  only  such 
as  have  been  weakened  by  a  nonparasitic  gummosis.  Whether 
this  is  always  the  case  may,  perhaps,  be  regarded  as  doubtful, 
in  as  much  as  Dr.  Wakker's  inoculation  experiments  were  not 
very  numerous.  This  white  rot  is  a  slimy,  and  often  foamy, 
stinking,  bacterial  decay  to  which  gummosed  bulbs  are  fre- 
quently subject  in  rainy,  warm  weather,  particularly  after  the 
bulbs  are  dug  and  placed  in  silos  in  the  earth  to  undergo  a 
ripening  process.  The  disease  may  also  appear  afterwards  in 
rooms  where  the  bulbs  are  spread  out  to  dry.  The  whole  or 
only  a  part  of  a  bulb  may  be  attacked  according  as  the  whole 
or  only  a  part  is  gummy.  The  diseased  parts  are  soft  and 
white  and  look  as  if  boiled.  Dr.  Wakkers  views  may  be 
found  in  (34)  and  in  (38)  Contributions  i  la  pathologic  veg6tale. 
VI.   Nouvelles  recherches  sur  la  gommose  des  Jacinthes  et 
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plantes  analogues.     Archnrn  nerrlandaUes.T.  XXIII,  Haarlem, 
1889.  pp.  383-396,  2  plates. 

In  confirmation  of  the  statements  made  in  No.  1  of  this 
series,  p.  632,  2nd  paragragh,  and  as  a  curious  commentary  on 
the  way  in  which  many  books  are  thrown  together,  we  may  in 
fMusing  refer  to  the  account  of  "  the  white  or  yellow  rot  of 
hyacinth  bulbs**  given  in  Dr.  Frank's  new  book  (89)  Die 
KrankhiUrn  drr  I^nnz^u,  Bd.  II,  pp.  23-25,  Breslau,  1896. 
M«>Ht  of  the  two  [Kigcs  is  wasted  in  an  exposition  and  criticism 
of  Dr.  Sorauer's  views;  Wakker's  studies  are  condensed  into 
four  lines  and  badlv  at  that ;  no  mention  is  made  of  Heinz*8 
pa[)«r ;  and  the  review  concludes  as  follows :  ''  Fiir  eine  patho- 
gciu*  Hakt4*rionwirkung  fehlt  wt^nigstens  bis  jetzt  der  Beweiss." 


EDITORS  TABLE. 

Wr.  puhlinh  in  our  noim  department  an  account  of  a  project  now  od 
Cttti  in  Kur«>|»e  for  tin*  protection  of  the  large  ^anie  of  Africa.  It  is 
l^atty  to  Im*  ho|»ed  that  tliiH  plan  will  l>o  carricMl  into  effect  without 
fielav.  <Vrtain  menilwm  of  the  French  Soci«'t4'  d'Accltmatation  have 
forntrti  a  romiuittA^e  having  for  itti  object  the  donieiiticati<»n  of  the  Af- 
rtrmn  elephant,  which  M^unit  to  \h*  entirely  feaj*ihle.  Meanwhile,  in 
Amehrm  tb«  plann  for  the  prem*rvntion  of  a  herd  of  his4»n  are  not  lieing 
fraliird.  Thin  in  due  to  the  neglect  of  (*ongr<*aii  to  legi«lat4*  for  the 
pr«i|irr  pn>tertion  of  game  in  the  Yellowstone  National  Park.  Thia 
nuM  Itf  flone  at  an  rarlv  dnv.  or  the  herd  of  hi»on  then*  will  he  exter- 
fliinatni  It  it  e\|M*cte4i  that  a  {M>rtion  of  Kairmount  Park,  Philadel- 
phia will  Im*  nti  a|>art  for  the  hreitling  of  hi«on.  If  thin  ho|H»  «hall  In* 
nmlif*-^!  and  other  umall  lienU  now  exinting  are  prtiierved.  thii*  fi)ieciea 
■MT  Iw*  »ave<l  from  extinction  aji  ii  n*«ult  of  inhretnling.  Thi*  fate 
la  tkid  to  be  overtaking  the  hrnl  of  .\unK*hiN*n  or  Kiiro{M»an  hiiM>ii  in 
th^  g**vrrnnient  pre^*rve  in  IJthtiaiiia.  Thrr  an*  nn'ui  t<»  U*  iMM-oniing 
TYfT  infrrtile.  The  m-aU  of  Alaj^kn  an*  huvini:  a  n>t.  and  their  «ie- 
alruction  i*  for  the  time  lH*itig  d«*layr(l.  Knoii^'lt  remuiii  l«i  enable 
ibem  Vt  rf>cover  their  <»ld  abiindnncv  if  protettt-d  Thf  AnuricAn 
mmd    Hritkh   Coaimiiaionfi   are   (N)m|M)aed  of  able  men   ^ho   will    m.^ 
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the  herd  preserved  if  they  can  accomplish  it.  The  crusade  of  the 
Audubon  society  against  the  slaughter  of  birds  for  the  decoration  of 
ladies'  bonnets  has  produced  good  fruit.  The  practice  of  wearing 
birds  has  become  less  common  in  America  at  least,  and  a  relatively 
small  number  of  women  appear  to  be  willing  that  the  most  beautiful 
of  living  things  shall  be  exterminated  to  gratify  a  fleeting  fancy. 

It  is  to  be  hoped  that  the  recent  enormous  seizure  of  game  being 
illegally  shipped  out  of  the  State  of  Minnesota,  over  the  Chicago,  Mil- 
waukee and  St.  Paul  Railroad,  will  be  very  much  of  a  check  upon  the 
extinction  of  the  game  mammals  that  has  been  going  rapidly  onward 
for  some  time.  The  seizure  made  in  the  freight  yards  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railroad,  at  St.  Paul,  comprises  several  tons 
of  venison,  and  the  fines,  at  the  rate  of  $50  per  piece,  may  amount  from 
40,000  to  50,000  dollars. 

The  newspaper  press  is  again  publishing  reports  of  the  existence 
of  the  Mammoth  in  the  interior  of  Alaska.  Bones  of  this  species  are 
abundant  in  that  region  in  the  latest  deposits,  and  there  is  no  a  priori 
impossibility  in  the  supposition  that  some  herds  of  this  gigantic  mam- 
mal still  survive.  On  the  other  hand,  the  sole  source  of  the  stories  are 
the  aborgines,  who,  as  we  are  informed,  are  not  noted  for  veracity^ 
and  who  like  to  be  entertaining.  The  huge  bones  have  not  escaped 
their  observation,  and  may  have  given  rise  to  the  stories  that  they  teli^ 
The  matter  is,  however,  worth  looking  into  by  persons  who  have  oppor- 
tunities for  doing  so  on  the  spot. 

How  differently  diflferent  people  regard  nearly  the  same  subject  may 
be  illustrated  by  the  people  of  Massachusetts  struggling  hard  for  the 
last  five  or  six  years  to  exterminate  the  gypsy  moth  and  by  the  action 
of  the  Entomological  Society  of  London  in  appointing  a  committee  to 
take  measures  for  the  protection  of  British  lepidoptera  from  extermina- 
tion at  its  meeting  on  October  14.  Warm  sympathy  with  the  movement 
has  been  expressed  by  the  London  Entomological  and  Natural  History 
Society  the  North  London  Natural  History  Society,  and  the  Liecester 
Literary  and  Philosophical  Society.  The  first  step  to  be  taken  is  to 
learn  what  species  are  in  danger  of  extermination. — F.  C.  K. 

The  Field  Museum  of  Chicago  has  been  recently  enriched  by  an  ex- 
tremely valuable  callection  of  Egyptian  Antiquities,  through  the  gen- 
erosity of  one  of  the  trustees,  Mr.  Edw.  E.  Eyre.  Some  remarkably 
fine  Roman  bronze  bath  tubs  from  near  Pompeii  have  been  procured 
for  the  Museum  by  Dr.  Brestrad. 
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Mr.  Obcar  Rohn  has  at  considerable  expense  collected  together 
series  of  86  specimens  of  rocks  from  the  Keeweenawan,  the  Penokee  and 
the  Marquette  districts  in  the  Lake  Superior  region.  The  collections 
represent  all  the  important  rock  types  found  in  these  districts.  They 
are  intended  more  particularly  to  illustrate  the  reports  of  the  United 
Slates  geologists  upon  the  copper  and  iron-bearing  series  of  the  Lake 
Superior  region,  though  they  may  serve  also  as  supplements  to  the  col- 
lections of  Paleozoic  rocks  at  present  furnished  by  dealers  in  geological 
materials,  since  they  embrace  specimens  from  the  Algonkean  and  the 
Archean  systems  as  recognized  by  the  U.  S.  Greological  Survey.  The 
eoUections,  having  been  made  at  the  suggestion  of  Prof.  C.  R.  Van 
Hise,  may  safely  be  accepted  as  typical.  In  spite  of  the  great  expense 
that  has  attended  the  making  of  the  collection  its  price  has  been  placed 
mt  $40.00.  A  rare  opportunity  is  offered  to  practical  geologists  and  to 
teachers  of  geology  in  our  colleges  to  secure  a  trustworthy  set  of  rock 
specimens  from  one  of  the  most  interesting  geological  regions  in  the 
United  States.  It  is  hoped  that  the  offer  will  be  availed  of,  and  that  Mr. 
Rohn  may  be  induced  to  collect  from  other  much  discussed  districts. 


RECENT  LITERATURE. 


Zur  palaozoischen  Flora  der  Arktischen  Zone  by  A.  6. 
Nathorst,  Zur  Fossilen  Flora  des  Polarlander,  I,  Theil,  1  Lief,  80  pp., 
XVI  pL,  Stockholm,  1894. 

In  this  memoir  on  the  Paleozoic  Flora  of  the  Arctic  Zone,  Dr.  Na- 
thorst presents  a  comprehensive  and  exhaustive  review  and  revision  of 
the  Paleozoic  plant  material  brought  by  the  various  expeditions  from 
the  Arctic  regions.  Following  in  the  footsteps  of  Heer,  he  has  been  so 
fortunate  as  to  have  in  hand  not  only  all  the  Arctic  specimens  hitherto 
described,  with  the  exception  of  the  fragments  brought  by  McClintock 
from  Mellville  Island,  but  also  important  later  collections  made  from 
several  localities  in  the  Devonian  and  Eocarboniferous  of  Spitzbergen 
by  De  Geer  and  himself  in  1882. 

The  results  of  Nathorst's  work  diverge  along  three  lines,  viz.,  the 
material  imperfectly  or  often  erroneously  figured  or  described  by  Heer 
is  presented  in  its  true  relations  with  detailed  accuracy,  and  is  supple- 
mented by  the  more  recent  collections ;  the  geological  age  of  the  fossil i- 
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ferouB  teranes  is  more  de6DiteIj  6xed;  and  the  ideniitj  or  affinity  of 
the  floras  with  the  others  of  the  same  age  in  lower  latitudes  is  verified 
and  found  to  constitute  important  evidence  of  climatic  uniformity. 

In  the  strictly  paleobotanic  portion  of  the  memoir,  which  is  most 
useful  to  students  of  fossil  plants,  there  are,  besides  the  refiguration  and 
redescription  of  many  of  Heer's  types,  numerous  points  of  special  in- 
terest. To  mention  the  many  interesting  species  found,  or  the  valuable 
specific  correlations  made  by  Dr.  Nathorst,  would  far  exceed  the  space 
available  in  a  short  notice.  Among  the  more  notable  cases  in  the  former 
class  are  the  new  provisional  genus  Pseudobomia,  and  the  elaborations 
of  the  characters  of  Oyclostigma  Haughton,  which  is  here  included  in 
Bothrodendron,  though  a  subgeneric  difierentiation  is  suggested.  Paeu' 
dobomia  appears,  as  its  name  indicates,  to  be  Calamitic  in  its  nature, 
though  no  prejudice  is  expressed  as  to  its  relations  or  possible  identity 
with  Bomia  or  Calamites.  Pseudobomia' urnna  Nath.  is  very  sugges- 
tive of  Calamites  inomatus  Dn.  The  existence  of  a  Knorrid  stage  in 
Bothrodendron  is  made  plain  beyond  doubt,  while  the  absense  of  both 
Lepidodendron  and  Sigillaria  in  the  Bear  Island  Ursa  beds,  gives  rise 
to  a  strong  presumption  that  the  Stigmarict  found  there  are  to  be  re- 
ferred as  roots  to  Bothrodendron,  which  Nathorst  eeems  to  think  may 
have  beeu  the  ancestor  of  Sigillaria  and  Lepidodendron, 

The  flora  of  the  Liefde  Bay  system  of  Spitzbergen  with  species  of 
Cyclopteris,  Lepidodendron,  Bothrodendron  f,  Psilophyton-Wke  stems, 
and  Psygmophyllum,  while,  indicating  a  Devonian  age,  is  insufficient 
to  warrant  with  confidence  a  closer  correlation.  A  comparison,  how- 
ever, of  Nathorst's  figures  shows  a  close  relation  of  the  Arctic  Le- 
pidodendra  with  the  American  Upper  Devonian  species.  It  seems  to 
the  writer  that  the  Peygmophyllum  tciUiamsoni  Nath.,  which  is  regarded 
by  Nathorst  as  a  Gymnosperm,  deserves  a  comparison  with  our  JireAce- 
opteris  obtxiea  Lx.,  or  the  A,  areheiypxu  Schmalt. 

The  flora  of  the  Lower  Carboniferous  of  Spitzbergen  with  Sphenap- 
teris  bifida  L.  and  H.,  and  other  species  (several  of  ihem  new)  of  Sphen- 
opteris,  Adiantites,  Cardiopteris,  Archceopteris,  Lepidodendron,  Halonia, 
Bothrodendron  (B.  tenerrimum  A.  and  T.),  Carpolithes,  and  Samarop' 
sis,  is  closely  related  to,  when  not  identical  with,  species  in  the  Calici- 
ferous  Sandstone  and  Lower  Carboniferous  Limestone  of  Great  Britain, 
or  the  Culum  of  continental  Euro|>e.  Several  of  the  species,  e.  g., 
Sphenopteris  fturii  Nath.,  S.  fiexibili/^,  S.  kidMonii  and  Lepidodendnm 
epUzbergenein  are  very  close  to,  if  not  identical  with  plants  found  in  the 
Pocouo  (Vespertine)  series  of  the  Alleghenies,  or  the  Horton  series  of 
Nova  Scotia,  though  the  general  aspect  of  the  flora  seems  as  a  whole  to 
be  somewhat  younger. 
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The  **  Urm  *'  florm  of  Bear  Island,  with  Caiymmaiotheea,  Pltmidohomia. 
Lfpidodtndron  cf.  peiin>anum,  and  Bothrodendrcn  {B,  kiHorkeme  and 
ocben ),  haa,  with  the  exception  of  the  comprehensive  Sti^ariafieoidea. 
ooihing  definite  in  common  with  the  Lower  Carboniferous  flora,  and 
appears  lo  be  nearest  related  to  the  Kiltarkan  flora  of  upper  Devonian 
age,  or  perhaps  it  represents  the  transition  from  the  Devonian  to  the 
Carboniferous. 

Finallv,  Dr.  Nalhorst  discovers  no  diflerenoe  in  the  character  of  the 
vei^etation  in  the  Devonian  or  Lower  Carboniferous  of  the  Arctic  xone 
and  that  of  the  conlempomneous  deposits  in  other  parts  of  Europe, 
b(Hh  the  ferns  and  the  Ljcopods  being  of  full  size  and  apparently 
grown  under  conditions  equally  favorable,  so  that,  so  far  as  jet  known, 
fotfil  plants  ofler  no  evidence  of  a  diflference  in  climate  at  those  periods, 
between  the  Arctic  and  the  lower  latitudes  of  Europe.  We  may  add 
thai  the  same  climatic  conditions  appear  to  have  existed  contemporan- 
eottsly  in  the  Appalachian  region  of  the  United  States. — David  Whitb. 

A  Biological  Examination  of  Lake  Michigan  in  the  Tra- 
verse Bay  Region.— The  Sixth  Bulletin  of  the  Michigan  Fish 
1  ommis»ion  bears  thb  title  and  in  some  one  hundred  pages  records  the 
w%PTk  done  by  Dr.  II.  B.  Ward  and  an  efficient  corps  of  aasistanta. 
Beaidrs  l)r.  Ward's  report,  there  are  to  be  found  within  the  coven 
\.4  the  bulletin  the  re{M>rts  of  five  others,  either  assiMants  or  those  to 
wb'»m  i|ircimeuii  were  ^enl.  Aquatic  plants  are  treattnl  by  II.  I). 
Thoiu(MH>ii,  the  Trotozoa  by  Dr.  C  A.  Kofoid,  the  Uotifera  by  H.  S. 
Jroninpt.  the  Turl>ellsria  by  Dr.  W.  Mc.M.  Wcxxlworth  and  the  Mol- 
lutcs  bv  Hrvant  Walker. 

The  objectn  of  the  work  were  a  study  of  the  life  of  the  lake  in  all  its 
manifold  relstious  snd  eii|»ecially  of  those  factors  which  bear  u)>on  the 
ftelfArr  of  food  fiiihes  in  general  nnd  of  the  youn^  white  finh  in  par« 
tirular. 

The  more  tni|>orlant  conclupion*  that  i>r.  Wanl  arrives  at  are : 

Thai  twl  jier  cent  of  the  foo<i  (»f  the  common  white  flub,  Corr^ontis 
e/w/^^i/WiuM  cuuiints  of  Crustacea.  Tweniy  per  cent  of  this  is  formed 
bv  J/y#u  relicia  Ixivcn,  and  43  j>er  cent  by  Poutoporria  hnyi  Smith. 
After  the  cruttacfa  dime  small  inolliii>kfi  at  the  rate  of  2t)  f>er  c^nt, 
■uide  up  mostly  of  several  upecies  (»f  /'i>u/iiim. 

That  the  ultimate  source  of  the  ^mmI  ntipply  is  found  in  the  plsnkton 
f4  which  heestiraatm  that  there  in  for  l^nke  .Michigan  alni(»«t  1^3()0.0<X) 
CQbie  meters,  representing  a  wei^^ht  of  from  lO'J.'iOO  to  llM.r>(><j  metric 
Uxat,  or  12  U>   U»  |>oundi  to  each  acre  of  turfaoe.     With  Henirn  he 
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oonclades  that  the  productivenees  of  the  water  about  equals  that  of  the 
land  ;  bat,  at  the  same  time,  he  points  out  that  there  is  an  element  of 
error  in  these  comparisons  since  they  are  made  with  an  artificial 
productiveness  in  the  land. 

The  plankton  does  not  occur  in  swarms ;  and  that  it  gradually  in- 
creases to  a  depth  of  30  meters,  below  which  it  decreases.  The  varia- 
tions found  in  distribution  through  different  strata  of  water  are  prob- 
ably due  to  vertical  migration. 

The  uniform  distribution  of  the  plankton  indicates  that  the  fish 
feeding  upon  it  find  a  limited  food  supply  everywhere. 

The  bottom  flora  and  fauna  are  not  suflicient  to  maintain  large 
numbers  of  bottom  fish.  The  well  known  migrations  of  white  fish 
along  shore  seem  thus  to  be  correlated  with  the  non-localized  food  sup- 
ply. 

There  is  a  plentiful  supply  of  white  fish  food  on  the  old  fishing 
grounds  and  no  reason  can  be  given  for  a  diminution  in  the  supply  of 
white  fish  except  over  catching. 

Finally  he  siieaks  strongly  and  with  the  very  best  of  reason  in 
favor  of  the  fisherman  and  pisciculturist  being  given  the  same  govern- 
mental attention  that  is  g^ven  the  agriculturist.  Piscatorial  stations 
where  the  best  of  investigatorial  talent  may  be  employed  continually 
would  not  only  offer  the  best  means  for  preventing  the  extinction  of  the 
food  fishes,  but  would  enable  the  piscatorialist  to  maintain  a  good  sup- 
ply.— F.  C.  Keitv'ok. 

Proceedings  of  the  Indiana  Academy  of  Sciences  for  1895. 
— Several  times  we  have  had  occasion  to  notice  the  volumes  put  out 
by  the  Indiana  Academy  of  Sciences,  and  always  in  a  favorable  man- 
ner. The  present  volume,  recently  issued  (although  its  title  page  bears 
date  February  1896)  proves  no  exception.  These  300  pages  contain 
papers  on  mathematics,  physics,  chemistry,  botany,  zoology,  physiology 
and  hygiene,  the  total  presented  in  full  or  in  abstract  numbering.  Of 
these,  but  a  few  can  be  mentioned  here.  In  his  presidential  address 
Mr.  A.  W.  Butler  discusses  the  changes  in  the  flora  and  fauna  which 
have  occurred  since  the  beginning  of  the  century  and  these  changes 
have  been  numerous  and  important.  Many  are  the  animals,  once 
abundant,  which  are  now  rare  or  exterminated.  Read  Audubon's  ac- 
count of  a  pigeon  roost  and  now  *'  a  single  pigeon  in  a  year."  Mr.  A. 
H.  Purdue  presents  his  studies  of  the  earthquake  of  Oct.  31,  1895,  the 
greatest  in  the  Mississippi  Valley  since  1811,  and  the  interesting  fact 
was  brought  out  that  its  epicentrum  nearly  coincided  with  that  of 
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tb«  New  If «drid  earthquake.  8cienoe»  apparentlj,  U  not  fitTored  by 
iboet  haTiog  charge  of  the  State  Library,  if  we  can  judge  from  the 
celalogue  of  the  botanical  literature  which  i«  contaiuB.  The  Academy 
should  endeavor  to  change  this.  Certainly  Science  should  be  as  well 
created  ai  literature  in  a  state  library.  Mr.  R.  E.  Call  rerises  the 
Uaios  allied  to  U.  parrtu,  doing  it  in  a  way  to  please  those  who  do 
»ot  beliere,  with  the  late  Dr.  Lea,  that  we  hare  over  600  fresh  water 
clams  in  the  United  States.  There  are  two  or  three  papers  on  fishes, 
but  most  important  is  one  by  £vermann  and  Scoville  upon  thespawn- 
tag  of  the  blue  back  salmon  of  the  Pacific  rivers.  These  studies  were 
made  in  the  lakes  of  Idaho  and  the  conclusion  is  drawn  thst  these  fish 
spawn  but  once  and  then  die,  and  that  the  well  known  mutilations  are 
received  on  the  spawning  beds  while  making  their  nest 

The  Academy  is  trying  to  make  a  thorough  biological  survey  of  the 
stale  and  hence  the  local  lisu  {Miblished  have  no  little  value.  Then 
include  molluscs,  birds,  fishes,  the  bird  notes  of  Mr.  Butler  being  espe- 
cially valuable  from  their  fullness.  Prof.  Stanley  Coulter  reports  upon 
the  collections  of  plants — nearly  a  thousand  s|>eciss — that  have  come 
into  the  possession  of  the  Academy ;  but  the  first  place  in  importanoe» 
though  the  last  in  the  volume,  should  l)e  given  Prof.  Eigenmann's  r^ 
port  of  the  biological  ^survey  of  a  limited  fauna — that  of  Turkey  Lake. 
The  physical  features  of  the  lake  are  described  in  detail  and  small 
collrctions  are  refx»rted  u|h>u  by  several  persons  but  most  interesting 
and  valuable  are  the  studies  of  variation,  the  preliminary  stages  of 
nhich  are  re|M>rted  U|k>u.  Such  studies  carried  on  in  this  manner 
would  be  of  ^rtat  value  did  they  only  give  us  results  of  use  in  system- 
atic science ;  but  they  promise  more  than  that. 

The  Scale  of  Indiana  for  two  years  past  has  |Hiblished  the  Proceed- 
tnjT*  of  the  Academy,  and  it  should  continue  to  do  ho.  There  is  not  a 
state  organ iiation  of  similar  charact4*r  anywhere  which  in  doing  l>etter 
w«>rk  than  is  this.  Its  niemlM*ni  are  working  for  the  goo<l  of  the  State, 
and  this  without  any  ho|>e  of  gain.  The  State  should  make  the  results 
«.f  ihrt  labors  at*oes!«ihle  to  all  — .1.  S.  K. 

Beal'a  Graaaea  of  North  America.' — Al>out  ten  years  ago  I>r. 
Brml.  br<Might  out  his  us(»ful  Vol.  1,  and  now  we  have  the  coni(>anitin 
VMturue  after  many  years  of  waiting.  The  first  volume  tri^aietl  the 
SHjtijcrt  Somewhat  agriculturally  while  h«re  we  have  a  f*cientiti(*  de> 
trnpti«jn  of  every  s|ie<Mes  occurrinfc  in  North  America,  including  all 
the  rultirate*!  s|ircie^  aim). 

ffrt0ji,§.f  .Vw^>i  Amfruit,  l.r  \\  J.  lU^I,  VU    I>  ,  in  lwi»  rohniio*       \  o\    11. 
$^  Tiii,  Tuti.  *»To,  with  rj»i  tiipirctt.     Nrw  Yiirk.   Henry  lioli  A  <  omjimny,  I'^Vfl. 
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The  plan  of  the  work  is  excellent  and  in  the  main  it  is  well  worked 
out.  The  sequence  followed  is  that  of  Hackel  in  Engler  and  Prantl's 
Naturalichen  I^iamenfamUien.  The  characterization  of  each  division 
and  tribe  is  full  and  apparently  well  drawn,  and  under  these  the  de- 
scriptions of  genera  and  species  are  equally  well  made.  Occasionally 
one  notices  a  little  redundancy  of  words,  but  this  is  a  fault  which  will 
displease  very  few.  We  are  so  accustomed  to  short  and  insufficient  de- 
scriptions that  it  is  quite  gratifying  to  find  descriptions  in  which  there 
is  something  to  spare.  To  a  large  extent  these  descriptions  are  new^ 
at  least  the  book  is  not  a  mere  compilation  of  scattered  descriptions. 
The  student  will  find  here,  for  the  first  time,  descriptions  of  all  our 
grasses,  809  native  and  103  exotic  species.  The  author  has  attempted 
to  illustrate  nearly  every  genus,  and  he  has  succeeded  so  well  that  of 
146  genera,  126  are  figured.  6ome  of  these  figures  are  crude,  and  the 
lettering  in  some  is  cruder  still,  but  taken  as  a  whole,  they  are  helpful^ 
while  many  are  very  well  done. 

We  notice  with  pleasure  that  the  nomenclature  is  in  accordance 
with  the  ''  Rochester-Madison  Rules,'*  and,  contrary  to  what  some 
have  feared,  the  changes  in  well  known  names  are  not  many.  The 
synonomy  is  full,  but  has  not  been  as  carefully  collected  as  it  should 
have  been,  due  probably  to  the  employment  of  clerical  help.  We 
notice  with  regret  also  that  the  range  of  many  species  of  the  Plains 
has  not  been  acurately  given,  although  authentic  lists,  and  even  her- 
baria, could  have  readily  been  consulted.  These  errors  of  omissioD 
and  commission  are,  however,  not  so  great  as  to  be  seriously  harmful^ 
and  they  can  easily  be  corrected  in  a  second  edition.  As  it  is,  the 
work  will  be  very  useful,  and  American  botanists  are  deeply  indebted 
to  the  author,  for  completing  this  laborious  task. — CharlI'3  £.  Beb- 

8EY. 

Brush's  Determinative  Mineralogy  and  Blowpipe  Analy- 
sis.'— This  most  valuable  text-book  on  blowpipe  analysis,  with  tables 
for  the  determination  of  Mineral  species  by  blowpipe  methods  has  long 
been  the  standard  text  used  in  our  colleges.  The  first  part  (Blowpipe 
Analysis)  has  now  been  entirely  rewritten  and  enlarged  from  62  to 
163  pages.  The  valuable  tables  which  were  based  on  von  Kobell'a 
Tafeln  zur  Bestimmung  der  Mineralien  are  now  in  process  of  revision 
for  a  later  edition  of  the  work.  As  these  tables  comprise  but  83 
double  pages  against  163  pages  of  the  text  devoted  to  blowpipe  analy- 

*  Fourteenth  Edition ^  Revised  and  Enlarged^  by  Prof.  S.   L.  Penfield.     Wiley^ 
|3M). 


ittT.]  Reeefit  LUeraiure.  49 

m.  it  ieemi  to  the  reviewer  that  it  would  be  well  to  change  the  title  to 
Bltmpipe  ADal?»ifi  and  Determinative  Mineralogy,  which  would  then 
iodic«ie  the  natural  order  of  coniiidering  the^e  tubjecta  and  the  one 
foll;>«e<il  in  the  book. 

The  new  text  is  admirablv  written  and  of  especial  value  because  of 
the  dttcnminating  judgment  that  has  )>een  shown  in  selecting  the 
chanctertotic  tenu  for  the  elements.  When  no  reallj  satisfact4>ry 
bl<««pi|ir  test  for  an  element  exiKts  the  author  recommends  a  test  em* 
pluyint^  the  wet  methods.  In  onler  to  make  the  work  as  complete  as 
pcMaible  tef»ts  for  the  rarer  elements  are  included  but  appear  in  finer 
print.  Vmluable  hints  concerning  the  best  quantity  of  material  to  )>e 
iMTti  in  eac*h  case  and  little  "  tricks'*  of  manipulation  which  are  usually 
ooly  learned  aAer  considerable  experience  in  applying  the  metho<ls 
abound  in  the  Inxik.  Mineralogists  generally  will  rejoice  to  see  this 
valuable  work  bn>ught  up  to  date  by  so  ex|>erienoed  and  so  accurate 
a  mioeralivgist  as  I'rofeiisor  Penfield  and  will  look  forward  with  inter- 
«i(  to  thr  appearance  of  the  revised  tables.  The  author  announoe>  in 
his  preface  that  he  intends  to  add  a  chapter  to  the  work  so  as  to  treat 
brieHy  crystal  I  ugraphy  and  the  physical  properties  of  minerals. — Wm. 
H.  Iloiiifi*. 

Chudxinaki  on  the  Facial  Muaclea.' — M.  ("hudzinski,  who  for 
many  yrars  was  the  preparateur  of  anatomy,  and  the  active  colleague 
of  Paul  BriM-a.  has  just  publinhed  a  work  of  well  niiiture<l  thought,  the 
rrwult  of  di^iircti4»n«  carried  on  by  the  nulhur  during  twenty-five  years. 
Tm*  {"sf^r  c«>mprisea«  a  r^tudy  of  the  muscles  of  the  face  and  neck  in 
manv  «iitlrrent  racen  of  nien,  their  variatioUH,  their  anomaliei*,  and 
Xheir  af)al«>gi<w  and  differencHi  with  tho^^e  of  the  monkvys.  When  it  is 
ri.Qfadrnpd  that  these  muscles  art*  the  ones  that  contml  the  physiog. 
o  •mv.  that  in  t/>  say.  contn>l  the  expression  (»f  mind,  one  can  appreci* 
at^  l^  intrn-»t  whirh  this  work  of  M.  Chudzinski  will  have,  nut  only 
f  r  anatomists,  but  also  for  aiithro|H>logists  and  artists. 


«»t»«rTAUonA  on  the  MuhcIcm  of  the  lluniAn  Hkull  sixl  Fare,  by  Th«o- 
f'k:.9  t  hu«lnit»ki,  AnaitUxit  in  the  I^borstory  <>f  Anthro|M»l«>Ky  at  the  Khuol  u( 
lia&lM  Mu<1m.  Member  of  the  .*^octetr  of  Anthrt>|K>l(if(y.  laureate  of  the  Ac*a<l- 
emv       I  *»«  volume  in  nvo,  with  '2!*  tifiirra  in  the  iexL     4  (r. 
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»r.  H.«idur«*.  Kitr  Procfvds  V.i^  Natl.  Mus,  Vol  XVIll,  1HV>  Fn>m  the 
a^th  «r 

U^klf  Wrmihrr  Crop  Itollrtin*  North  (*arolins  State  Wt-mther  Serrice. 
<f#r»t.^«-il  Map  of  the  Vallry  of  the  Paistair,  Nrw  Jerner.  Trrntoo,  l»l»5. 
fr^t^.  ib#  New  Jrr^er  tJeol.  Sorr 

U  MfTff,  T  a  —The  Faunan  of  the  rp|>er  Onlovioian  S<rmla  at  Trenton  Falls, 
•  --rtUJ  o.  N.  Y  Kitr  Tran«  NY  .\rad  S  i..  Vol.  X  V.  l«»v:.  Fnmi  the 
a^tK  'f 

WH:rff4va%.  J  F.~N«>t««  on  *>me  of  ih*  (>Hai'«»oiw  F«w»iU  <'ollr<i't»«d  <lurinf 
i  ef<    I*ailisrr'«  Kxploration*  in  Itriti^h  North  Anirri<*a  in  1h.'>7  «*<» 

-       *  Hi  Some  F«a»iU  frt>m  the  Naiiaimo  (tniup  of  thf  \  ancotttrr  CrHaceoiM. 
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Wilder,  H.  H.— LuDglew  SaUmandere.  Eztr.  Anat.  Ana.  XII  Bd  ,  1896. 
From  the  author. 

WoLTERSTORPP,  W.  AND  JoH.  BoEHM. — UeboT  foflule  FruBche  aiis  deo  altpIeU- 
tocanen  Kalktuif  von  Weimar  und  Taobach.  Adbruck  a.  d.  Zeitschr.  d.  DeutAch. 
Qeolog.  Gesell.  Jahrg.  1896.     From  the  author. 
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PETROGRAPHY.' 

The  Basic  Rocks  of  Devonshire. — The  diabases  of  southern 
Devonshire,  England,  have  been  carefully  investigated  by  Busz.'  The 
diabases  occur  in  floors  often  between  Devonian  slates  and  schists.  The 
plagioclase  of  a  specimen  from  Anstie's  Cove,  near  Torquay,  is  partially 
changed  to  prehnite.  All  specimens  contain  brown  hornblende,  which 
is  regarded  as  original.  At  Babbacombe  the  diabase  is  full  of  porphy- 
ritic  crystals  of  labradorite.  The  groundmass  in  which  these  lie  is 
composed  of  a  second  generation  of  plagioclase  in  a  serpentine-like  sec- 
ondary matrix,  which  has  been  derived  from  the  augite  and  other  com- 
ponents of  the  original  rock.  Both  porphyritic  and  groundmass  pla- 
gioclases  are  deformed  as  the  result  of  pressure.  At  Highweek  blocks 
of  a  pale  pikrite  were  found.  Their  material  is  identical  in  appearance 
with  the  rock  of  Nassau.  It  consists  of  olivine,  augite,  feldspar,  bio- 
tite,  enstatite,  apatite  and  magnetite.  The  rock  b  very  much  altered. 
Its  composition,  as  shown  by  analysis,  is : 

SiO,  Al,0,  Fe,0,  FeO  CaO  MgO  Na,0  K,0  H,0  TiO,  P,0,  Fc8,  Total 
40.12    7.76     7.35     8.66  6.53  23.69    1.20    .58    4.03    .37      .18      .20=100.62 

It  contains  also  trace:)  of  CI,  CO,  and  Cu. 

Along  the  banks  of  the  Avon,  at  South  Brent,  blocks  of  Kersantite 
are  met  with.  The  rock  possesses  no  noteworthy  features,  except  that 
in  it  are  crystals  of  orthoclase  surrounded  by  zones  of  newly  formed 
plagioclase. 

The  Magmatic  Alteration  of  Hornblende  and  Biotite. — 
Hornblende  and  biotite  in  many  igneous  rocks  are  surrounded  by  zones 
of  augite  and  magnetite  that  have  resulted  from  their  alteration.  The 
process  by  which  this  zone  or  rim  has  been  formed  is  generally  looked 

>  Edited  bj  Dr.  W.  &  Bajlej,  Colby  Uniyenitr,  Waterrille,  Me. 
*  Neues  Jahrb.  f.  Min.,  etc,  1896,  I,  p.  57. 
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Qpoo  m  m  ebemical  one.  The  rock  magma  U  supposed  to  have  fused  the 
borobleode  or  biotite  grains,  or  to  have  partially  dissolved  them,  and 
from  the  resulting  maas  the  augite  and  magnetite  are  believed  to  have 
cnrrtalliied.  Washington,'  in  a  recent  article,  discuasea  this  theory. 
He  shows  that  the  alteration  is  confined  almost  exclusively  to  the  con« 
scituenta  of  the  intermediate  and  basic  volcanic  rocks.  It  is  not  m 
phenomenon  of  acid  rocks,  nor  of  pi u tonic  basic  ones.  The  author 
believe*  that  the  two  minerals  named  are  formed  under  intratellurial 
conditions,  and  that  when  the  conditions  are  chang^  to  those  prevail- 
ing at  the  surface  the  complete  but  homogeneous  compounds  break  up 
into  a  heterogeneaus  aggregate  of  simpler  ones,  i.  e.,  becoming  para- 
morphed.  It  is  believed  that  many  of  the  grains  of  augite  and  magne- 
tite scattered  through  certain  volcanic  rocks  may  have  been  componenta 
of  theae  paramorphs  that  have  been  carried  from  their  original  poeitiona 
by  magma  movements.  Some  of  the  augite  andesitea  are  thought  to 
owe  their  augitic  constituent  to  the  processes  above  outlined. 

Petrography  of  the  Little  Rocky  Mountaina,  Mon. — The 
Little  Kooky  Mountains  are  situate<l  in  central  Montana,  about  180 
milea  easC  of  the  Rocky  Mountains  propter.  They  are  formed  by  a  dome- 
•hapeil  upliA  of  Paleoxoic  and  older  rocks  in  the  midst  of  horitontal 
rrriic**«»u«  iitrata.  The  nuclear  n>cks  are  classed  bv  \Vee<l  and  Pirsson*  as 
Arch«»an  Algonkian,  In'ouurte  consisting  of  vari()U'tschi}>tsass(K*iate<l  with 
a  |.isrt/ite.  Ar<Mind  these*  and  (*overing  tlieni,  over  inucli  o(  the  extent 
**(  the  rnountaiiifl.  are  |K>r|)hyrii*fi  that  grade  in  plarti*  into  phenolitic 
fadm.  Tlie  nK*L  wai*  extrtidinl  n^a  larrolitic  manH,  which  now  partially 
or«-r«  the  Arch«*ao  schists.  In  the  main  it  is  a  granite  |»orphyry,  con* 
taiDitig  orthoolamr  and  olig(M*lam*  phi*n(H*ryptj«  in  a  tine  graincHl  ground- 
tn*m  roni|MMKMl  alni(»Kt  exclusively  of  orth<K'laik\  annrtlioclaiie  and 
f^umrxi  Thi«»  rock  is  replai-e^l  occasionally  by  a  sycnito-jHirphyry,  or  by 
a  i:rani!e-<li«irite-|K)rphyry,  which  ditfers  from  the  >;ranite-j)orphyry  in 
tKr  |*rf-«rn(^*  of  chloriti/4*4|  augite  an«l  in  the  predoniinanct*  of  plagio- 
ri]k9r  phrnftcrvptii  over  orth«H*laplic  oim»h.  At  two  pla(*e?*  tin^uait**  re- 
pls'^r*  the  normal  rm^k.  Thin  plionolitic  plmse  ]»  a  denrK',  dark  ^'rtvn 
r*tck.  that  ii  ap|>arently  a  contact  phafK?  <»f  the  normal  )M>rphyry.  In 
cbrir  tei'tion  the  tin^uaite  shown  large  ph«'nocryptji  of  sanidine  and 
•mslirr  ones  of  augite  in  a  fine  groundniaj>H  of  alkali-fdtUpan*.  aegirite 
and  n^'phelite.  The  syeniti^iHirphvry  tmni  l^M>L(»ut  Hutte  is  chnrac^ 
4enxe.|  by  the  alMieniH*  of  all  mineraU  l»itt  the  tcM-^parii   nii(i   a   little 

•J.iuf.  orci«oi««7.  Vol.  IV.  iN9t;,p.  3VII 
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quartz,  and  bj  the  fact  that  the  feldspan  of  the  groundmaas  are  almost 
exclusively  albites.  An  analysis  of  the  predominant  granite-porphyry 
yielded : 

810,  AlaO,  TejO,  FeO  MgO  CaO  Na,OK,OriO,  BaOSaOH^O  CI  Total 
68.65  1831      .56      .08     .12    1.00    4^6    4.74    .20    .13    .10  1.10 .03«=99.88 

The  Volcanic  Rocks  of  Bolsena,  Italy.— The  volcanic  rocks 
of  the  Bolsena  region  in  Italy  are  reported  by  Washington*  to  comprise 
two  distinct  types — the  trachytic  and  the  leucitic.  The  former  include 
andesite  and  vulsinite,  a  rock  that  differs  from  normal  trachyte  in  con- 
taining a  great  deal  of  plagioclase  and  occasionally  some  olivine.  The 
plagioclase  is  anorthite.  Both  this  mineral  and  the  large  crystals  of 
orthoclase  that  occur  as  phenocrysts  are  surrounded  by  mantles  of 
orthoclase  in  optical  continuity  with  the  nuclear  grains.  An  analysis 
of  the  rock  gave : 

8:0,    TiO^    AlaO,    Fe^O,   FeO   MgO    CaO    Na,0  K^O    P^O,    Ign    Total 
58.21     tr       19.90       4.07       .87      .98     3.58      2.57     9.17  .74=100.09 

The  vulsinite  is  thus  an  effusive  rock  intermediate  in  character  be- 
tween trachyte  and  andesite. 

The  leucite  rocks  are  leucitites,  leucite-phenolites  (leuciteorthoclase), 
leucitetephrite  and  leucite-basanitea.  All  these  rocks  are  briefly  de- 
scribed by  the  author. 

The  Analcite-bearing  Rocks. — Pirsson,*  in  a  general  article  on 
the  monchiquites  and  other  related  rocks  gives  the  results  of  his  study 
of  a  number  of  interesting  rock  types,  all  of  which  contain  analcite. 
The  glassy  base  of  monchiquites  is  shown  to  have  the  properties  of  this 
mineral.  Analcite  is  also  thought  to  be  present  in  many  other  rocks 
as  an  original  component.  The  conditions  favorable  to  its  production 
are  those  that  obtain  in  dikes  or  other  small  intrusive  masses — they 
are  dike  forms  of  theralites  on  the  one  hand,  and  tephrites,  nephelinites, 
etc.,  on  the  other.  There  exists,  according  to  the  author,  an  analcite 
group  of  rocks,  just  as  there  exists  a  leucite  group.  The  monchiquites 
are  analcite  basalts  and  the  fourchites  are  analcitites. 

Petrographical  Notes. — Callaway^  gives  a  brief  account  of  the 
origin  of  schists  of  the  Malvern  Hills,  England.  The  rocks  were  orig- 
inally diorites,  epidiorites,  granites  and  felsites.  They  have  been  changed 
to  schists  by  the  usually  processes  of  dynamic  metamorphism.     The 

»  Jour.  Geol..  Vol.  IV,  1890,  p.  542. 
•Jour.  Geol..  Vol.  IV.  1H96,  p.  679. 
1  Proc.  Liver.  Geol.  Society,  1895-96,  p.  458. 
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baiidiog  of  tome  of  the  tchisU  !•  due  to  interlaminatioDs  of  igneoat 
rpdu  of  difler«nt  chartctera. 

Heveral  new  occurreocet  of  alnoite  are  described  bj  Smjth'from  near 
Maalieini,  K.  Y.  The  rock  of  a  Bmall  dvke  does  not  differ  in  anj  eesen- 
laai  rrtpect  from  the  rocks  described  a  few  years  ago.  The  rock  of  a 
lanr^  djke  is  verv  fine  grained  on  the  margin  of  the  djke,  but  in  its 
interior  it  is  a  coarse  grained  (mnidiomorphic  aggregate  of  reddish* 
brown  mica  and  serpentine  pseudomorphs  after  olivine,  together  with 
a  little  magnetite,  apatite  and  perofskite.  Mel i lite  has  not  been  ob- 
aerTed  in  the  rock,  but  the  author  thinks  that  it  maj  have  been 
fsrrarnt  before  alteration  set  in. 

In  the  re(>ort  on  the  the  Mine  la  Motte  sheet  of  the  Missouri  Geo- 
logical Surrev,  Kejca  and  Haworth*  describe  the  Archean  rocks  found 
within  the  dinrict  as  granites  which  pass  upwards  into  prophjries. 
Some  of  the  granites  are  granular,  while  others  are  porphjrtic.  In 
coaipf^ci^in  they  are  normal.  The  porphyries  are  like  those  of  the 
Ir>o  Mtiuntain  district.  The  acid  rocks  are  cut  by  intrusions  of  diabase, 
aii«i  of  quarta  disabase  porphy rites. 

In  a  ciJlrction  of  rocks  from  the  Provinces  Kansu,  Schensi,  Hupe 
and  Hunan,  in  (*hina,  BteueH*  finds  granites,  horublende-vogesite, 
m^'laphyre,  perfientine,  amphibolite,  gneiss,  and  various  schists  and 
srdtm«*i}t«. 


(;k<)Uk;y  and  rALK<)NTou>r.Y. 

Lambdotherium  not  Related  to  Palaeosyops  or  the  Titan- 
Otherca. — Th*'  liltit*  sjMTien  L<imftfi"thrrium  jHtjioafjirum  of  the  Wind 
KiTrr  U^i».  fitumi  ronteiiipomry  nith  r'titm-unjn  fH,r*alt$,  hn»»  Utn 
Irr^t^^l  \*\  <'«*|'«'.  Karlr  and  others  iim  nn  univstral  titanotlirre.  A 
vatttr  'srrftil  t'lsrijinntii'ii  of  the  nuiiHTniis  s|MM*iiii('nH  in  the  Arii«*riraii 
M'a««*inn  •li<>»«  At  **\\cv  ihut  it  lM>an*  iniieh  elo<«4'r  r<'8ernhliiiirt*s  tn  tli«« 
b'^fM^  c*«(M-ciAll\  in  tli<*  rliiM>l-i»hti{NMl  inci.«ors.  tlie  atlas,  tlit-  tnanu*  and 

I*' 

A    p-^tatrfiM-tit   "f  \\M  d<*tinition  and  priiieipal  rlmrartrrt*  nj'{Mjtn*  to 

\m  '.(  \slijr 

•  Anrr   Jour  Si  .  1  •»•-'».  V<il    II.  p   •J'.«» 

•  Uk^tmh  *»«»l    >urtrj,  ShrH  KefMirt,  .No    I.  |»    14. 
»  >«*«  Jahrb   f   Min..  rtc  .  iMn.,  II.  p.  477. 
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Gen.  Lambdotherium  Cope.  Incisors  chisel-shaped.  Premolars 
relativelj  reduced,  a  wide  diastema  in  front  of  p^.  Superior  molars 
bunoselenodont  with  an  oblique  ectoloph,  including  a  verj  prominent 
parastjle  and  sharply  defined  mesostjle ;  protoloph  with  a  sharplj 
defined  protoconule.  Manus  with  the  fourth  digit  reduced,  functionally 
tridactjl  with  lunar  widely  displaced. 

L.  POPOAGicus  Cope.^  This  species  was  established  upon  two  man* 
dibular  rami  with  the  anterior  and  posterior  portions  fractured  (Am. 
Mus.  Cope  Coll.,  4863).  The  animal  is  small  (pm2-m3==:.069),  rang- 
ing in  size  between  the  largest  Hyracotheres  and  smallest  species  of 
Palseoeyops  (P.  broicnianuA).  Remains  of  twenty  individuals  are 
now  contained  in  the  American  Museum,  Cope  Collection.  The  num« 
ber  of  incisors  is  unknown  and  it  is  also  uncertain  whether  there  are 
three  or  four  premolars.  The  incisors  are  chisel-shaped.  The  canines 
are  sharply  pointed.  The  second  and  third  upper  premolars  have 
single  internal  lobes.  The  form  of  the  molars  is  very  characteristic ; 
they  differ  from  the  contemporary  Hyrachothere  molars  in  the  obliquity 
of  the  ectoloph,  the  prominent  parastyle  and  sharply  defined  meso- 
style,  the  protoconule  is  acutely  triangular,  while  the  metaconule  it 
not  defined  but  merged  in  the  low  metaloph  ;  in  fact,  the  inner  half  of 
the  crown  is  quite  like  that  of  the  early  horses.  In  the  lower  jaw  P, 
is  a  laterally  compressed  protocone,  P,  has  rudiments  of  additional 
cusps,  P^  is  submolariform  with  its  tetartocone  rudimentary  or  absent. 

The  lambdoidal  lower  molar  crests  give  the  name  to  the  genus ;  the 
the  paraconid  (as  in  the  Hyracothere)  is  feebly  reduplicate ;  in  M, 
the  hypoconulid  varies  from  a  conic  to  a  selenoid  or  crested  form. 
The  few  skeletal  characters  known  are  very  significant  (See  Am.  Mus., 
Cope  Coll.,  No.  4880).  As  in  the  Equidse  the  vertebrarterial  canal 
passes  through  the  upper  side  of  the  transversal  process  of  the  atlas. 
The  displacement  in  the  manus  is  extreme,  the  lunar  resting  on  the 
unciform  and  demonstrating  that  although  four  toes  existed  the  foot 
was  mesaxonic  ;  at  the  same  time  the  median  digit  was  not  greatly  en- 
larged, indicating  that  the  foot  was  of  an  iso-tridactyl  type.  The  pea 
exhibited  a  deeply  grooved  astragalus,  judging  from  the  tibial  articu- 
lation. A  doubtfully  associated  astragalus  (No.  4904)  shows  widely 
separated  inferior  and  sustentacular  facets  as  in  the  horses. 

Remains  of  the  tibia,  of  the  calcaneum  and  other  characteristic 
limb  bones  all  resemble  the  corresponding  parts  in  the  contemporary 
Equidie. 

*  Am.  Nat.,  1880,  p.  748,  Tert.  Vert.,  p. 
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This  animal  diflTera,  however,  from  the  oonteroporary  horses  in  the 
prooioent  median  cusps  f  mesostyle)  of  the  superior  molars,  and  the 
aaTromeCrj  of  the  outer  wall  (ectoloph)  caused  by  the  prominent  par- 
aaCTle.  This  forbids  our  placing  it  with  the  true  line  of  horses.  The 
molars  and  the  pes  reeemble  those  of  the  imperfectly  known  Triplopui 
mtmarcmm  a  species  whose  relations  to  TriplopxiM  the  writer  has  always 
doubted. 

It  appears  possible  that  we  have  here  another  side  line  of  |)erisso- 
dadvla,  related  to  the  horws. — Henry  F.  Osborn. 

Development  of  the  Foot  in  the  Palseosyopinse. — The  fol- 
lowing obnen'ations  are  based  on  the  Sftecimens  contained  in  the  col« 
kctitm«  uf  the  American  Museum  of  Natural  History  of  New  York. 

The  Lower  Eocene  men]l>er  of  the  group,  PahrojiyopM  borealU  Cope, 
was  rather  slenderly  built,  with  comparatively  long  toe«,  well  sepa- 
rated. With  tlie  great  increase  in  size  in  the  Middle  and  Up|>er 
lyiceoe  came  a  corre0(K>nding  change  in  foot  structure.  Two  types 
deTelo|>ed,  one  with  short  broad  fool,  the  toe  bones  short,  stout  and 
wiilely  spreading ;  the  other  with  longer  and  rather  stilted  foot,  the 
metapodiais  long,  but  set  close  together.  The  former  type  is  that  of 
I*aljr<«i*To(«i,  and  is  correlated  with  a  short  wide  head  and  general  stout 
hr«\T  build.  The  latter  i^  die  Telmatotherium  tvi»e,  and  isa^Hociated 
vith  long  head4  and  probably  much  i:)ore  !*lt*iidcr  form.  The  s(>ecies 
call  \9f  C(»nvenk*ntly  distinguished  by  two  chnraclers  in  the  astragalus, 
Tij..  the  letiifth  and  thirkness  of  the  neck,  and  the  sha|>o  iind  relations 
of  the  ftiiiilentarular  fncet. 

In  an  astragalus  referrt»<l  to  /'.  horraiis,  the  neck  is  nuKlerately 
I  ici«:  attd  n«»i  thiokene<i  at  the  ba.<*e.  The  siistentarular  is  a  rather 
lcici«:  oral,  and  scarcely  s<*pnrat(Hl  fn>n)  the  dintal  (cuboid  and  navicu- 
bif  facet*.  In  our  s|M^iniens  of  /*.  intirefts  Marsh,  the  eharacters  are 
much  the  Mime  a«  the  almve.  /^  /Hilntlofntj*  l>ei«iy.  and  /'.  uftimti^ 
iH^Mtrn,  have  a  broad.  sh<irt-nf*cke<l  n^trairalus.  the  r<u«>t4*ntacular  facet, 
III  tf»e  f«>rni«*r  sfieeics  at  lea^t.  l»eini;  short-oval  and  generally  <  Init  not 
al«a;i«  w«*ll  fM*parat«*d  from  the  distal  facvts*  The  other  <  lelrnato- 
Cbend  line  showf*  a  uliirht  lengthening  and  ronsiderablv  thickening  of 
tbe  cierk.  and  a  change  in  the  iiha|»e  of  the  tmstentaculnr  faret.  either 
Vf  ao  ritrrmely  long  oval,  m*|>arate  from  the  distal  fae«*ts,  a?»  set*n  in  a 
•|«^nmm  referml  to  T.  fiu*fgn'tthum  S'ott  iV  <>!»lM»rn,  or  t\m*  a  long 

'  It  »•  fMj4  «*,  a|»|«Amiiiy.  in  th<*  Pn(>(«*t«»n  «i*r<i  iiiifti  di*^  hU-^l  ht  YmtIv  in  hit 
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triangular  shape,  confluent  at  its  base  with  the  distal  facets,  as  seen  in 
T.  comtUum  Osborn,  of  the  lower  Uinta.  In  the  small  species  T.  me^ 
arhinum  Earle,  the  primitive  tjpe  persists  through  to  the  Lower 
Uinta,  with  some  lengthening  of  the  neck  of  the  astragalus  and  of  the 
sustentacular  oval.  A  Bridger  specimen  of  T,  euliridens  is  more  ad- 
vanced, being  intermediate  between  megarhinum  and  the  supposed 
hyognathum,  Diplacodon  in  the  Upper  Uinta,  shows  a  short  neck, 
but  the  facet  was  long  elliptical,  tending  towards  oonfluency  ;  it  ap- 
pears more  nearly  allied  to  the  persistent  primitive  forms  than  to 
either  extreme  type,  as  shown  in  T,  cornutum  on  the  one  hand  and  P. 
paludostis  on  the  other.  These  characters  of  the  foo^structure  appear 
to  be  mainly  dependent  on  the  size  of  the  animal  and  are,  therefore,  of 
little  taxonomic  value ;  but  there  appears  to  be  a  valid  distinction  be- 
tween the  long- footed  Telroatotheres  and  the  short  footed  Palieosyopa, 
which  may  serve  as  a  further  reason  for  separating  the  two  genera. 
It  must  be  remembered,  however,  that  intermediate  forms  were  abund- 
ant, and  gave  rise,  probably,  to  the  later  Titanotheres. 

In  all  but  two  of  the  above  mentioned  species  the  foot  material  is 
associated  with  skulls  more  or  less  complete.  The  determinations  of 
the  latter  are  on  the  authority  of  Osbom  and  Earle,  and  they  will  be 
fully  described  by  Prof.  Osbom  in  a  forthcoming  paper,  this  note,  by 
his  kind  permission,  being  published  in  advance. — W.  D.  Matthew& 

The  Western  American  Lcess. — In  a  paper  read  before  the 
Iowa  Academy  of  Sciences  Mr.  B.  Shimek  states  that  his  investigations 
concerning  the  deposition  of  the  Ixjess  of  Iowa  have  convinced  him 
that  the  theory  of  the  lacustrine  origin  of  the  deposit  and  its  origin  in 
violent  fluviatile  floods  are  equally  untenable.  He  ofiers  instead  the 
theory  that  the  In&ss  is  of  seolian  origin,  and  that  it  was  dej)osited 
principally  in  forests  and  to  a  lesser  extent  in  dense  growths  of  smaller 
plant*),  while  proportionately  small  quantities  only  were  carried 
directly  into  the  waters  and  there  deposited. 

The  author  adduces  the  following  facts  to  show  that  the  loess  is  not 
of  aquatic  origin  : 

*'  First. — The  land  area  during  the  period  of  the  formation  of  the 
hess  was  large  as  is  shown  by  the  remains  of  great  numbers  of  terree> 
trial  mollusks." 

**  Second. — The  occurrence  of  dry  region  mollusks,  many  of  which 
species  are  now  living  throughout  Iowa  and  eastern  Nebraska,  particu- 
larly in  wooded  regions." 
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"Thini. — The  depwitt  often  occur  so  high  abore  the  Borroanding 
r^on  that  it  if  difficult  to  conceive  of  the  manner  in  which  water 
laden  with  the  fine  tilt  could  reach  the  place  of  deposition." 

"*  Fourth. — The  silioeout  and  other  particles  which  the  lop«  contains 
art  irenerallr  angular  and  often  show  a  freshness  of  fractures  which 
would  Marcel y  appear  in  particles  which  had  been  rolled  and  washed 
about  hj  the  waters." 

**  Fifth. — The  distribution  of  the  Icpss  is  better  accounted  for  b?  the 

m 

confideration  of  the  action  of  the  winds,  and  by  the  distribution  of  the 
forest  areaa" 

Mr  Shiniek  adduces  evidence  demonstrating  (1)  that  the  Iceas  was 
dep(iMte«l  under  climatic  conditions  essentially  the  same  as  those  which 
prevail  iu  the  same  region  to-day ;  and  (2)  that  the  deposition  was 
slow  and  continued  through  a  period  of  considerable  extent ;  and  (3) 
that  a  forrfft  lying  ailjaoent  or  near  to  drift  covered  plains  is  especially 
favonblr  to  the  deposition  of  la»8S. 

The  diflerenrc^  between  the  Kpss  of  eastern  and  western  Iowa  are  in 
arc»*nlann*  with  the  general  topographical  and  climatic  differences 
whirh  probably  exiiiteti  during  the  hvm  period,  as  they  do  now. 

Id  mnfidering  the  time  element  the  author  estimates  the  deposition 
to  g"  «>n  at  {hf  rate  (miniinum)  of  one  mm.  a  year.  If  this  be  correct 
tK«>  tiritr  r*-«)iiirtd  for  i\u*  formation  of  the  entire  dejKMiit  would  not  l>e 
oi«rrm».iimJ»ly  urfal.     (  PnKXi»d*.  lowti  Ai-sd.  Scienceu  [l^^l^.'*],  1><1>*>.) 

The  Extinct  Birds  of  Chatham  Island.— The  Tring  .Mum^um 
!•  in  {MivM'MkK'n  of  an  linniiMiiM*  collection  vf  bird  ri*niainM  from  the 
CLatKarn  Nland*.  coniintin^  of  many  tliou»iindii  of  iMinen.  The  collec- 
U'  ri  »•  IwJht:  W'frkeil  up  by  .Mr.  C.  \.  Andrt'wn,  and  the  rr!«ultii  |»ii!>» 
li«hf«l  Ml  Novitaten  Zoologi(*it>.  From  so  lar^e  a  niaM  of  material  Mr. 
Ainlrrw*  was  able  to  obtain  nearly  complete  skeletonn  of  nevcral  of  the 
eitmrt  aiifH  MM.  and  to  form  a  tolerably  accurate  idea  of  the  degree  of 
iadivHlual  variation  in  Mime  of  them.  The  fintt  pN|>er  on  the  itiibjtH^t 
a;fM*ar«  in  the  March  numl»er  (IHi^M  of  the  publication  al>ove  nM*n- 
tt-  o#<d  It  ci»mpriaes  a  detaileii  di'iKTiption  of  the  o<tt4'oln^y  of  I>m|>li- 
orm{«(«-rTi,  prrfa«>Mi  by  a  briff  exjilaniition  of  the  adoption  i>f  the  gen- 
erir  narur  In  closing  ht)  calls  att<*ntion  to  it^  cIo^h*  re)M*mhlanoi*  to 
Apt^anaptervx,  and  discusses  .Miine-l'^^iwardii'  statement  that  the  ^imi- 
lartty  of  thr  two  forms  in  a  strong  evidence  that  the  i<*landi  in  which 
iWf  f'Crur.  \i£..  .Mauritiun  and  Chatham  were  I'ornierlv  c(>nne«  teii  with 
1^  great   Antarctic  Continent.      The  author  is  inchneil  toward    l>r. 
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Oadow's  explanation  that  the  likeness  of  the  two  forms  is  the  result  of 
parallism  in  evolution. 

The  ancestors  in  the  two  cases,  generalized  rails  capable  of  flight, 
were  probably  of  different  genera,  or,  at  least,  of  different  species. 

A  second  paper  (Sept.,  1896)  gives  the  osteology  of  Pakeolimnoi 
ehathatnenns  and  Ne$olimna$  (gen.  no  v.)  dieffenbachii. 

The  proportions  of  Palaeolironas,  together  with  the  considerable 
size  of  the  sternal  keel  and  the  deep  impression  of  the  insertion  of  the 
Pedoralis  major  on  the  crest  of  the  humerus  leads  the  author  to  state 
that  "  it  seems  probable  that  Palseolimuas  may  have  still  been  capable 
of  heavy  flight  for  short  distances." 

Of  Nesolimnas,  the  new  genus,  Mr.  Andrews  remarks  as  follows: 

*'  In  Nesolimnas  we  have  an  annectant  form  linking  the  flying  to 
the  flightless  rails.  In  its  plumage,  in  the  condition  of  its  sternum, 
and  in  many  other  points,  it  reminds  us  of  Hyopotsenidia  ;  while  on 
the  other  hand,  in  the  reduction  of  its  wings  and  the  consequent  mod- 
ification of  its  hind  limb  it  approaches  Ocydrom us.  The  existence  of 
such  an  intermediate  iy\ye  seems  to  give  strong  support  to  the  opinion 
that  the  Ocydromine  rails  have  originated  from  forms  capable  of 
flight  at  a  comparatively  recent  date  and  in  the  islands  they  now  in- 
habit" 

Both  papers  are  profusely  illustrated. 


BOTANY.* 

Climatic  Influence  of  Lake  Erie  on  Vegetation. — In  a 
small  district  in  northern  Ohio,  including  Erie  County,  Sandusky  Bay 
and  the  peninsula  that  bounds  it  on  the  north,  with  the  islands  of  the 
Put-in-Bay  group,  there  are  growing  wild  103  species  and  varieties  of 
phanerogams,  which  so  far  as  known  have  not  been  found  anywhere  in 
Michigan,  118  not  found  in  Canada,  and  233  not  within  fifly  miles  of 
the  city  of  Buffalo,  at  the  east  end  of  the  lake. 

Lake  Erie  is  not  a  barrier  to  the  disfiersal  of  seeds,  but  it  affects  dif- 
ferently the  climate  of  places  on  its  different  sides,  making  each  different 
from  the  others  and  different  from  that  of  places  lying  in  the  same  lati- 
tude, but  not  near  the  lake.  The  south  shore  is  protected  from  north 
winds,  and  receives  the  full  benefit  of  those  from  the  opposite  direction, 

^  Edited  by  Prof.  C.  E.  Bessej,  University  of  Nebraska,  Lincoln,  Nebraska. 
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while  it  is  the  reverse  with  places  on  the  north  side ;  but  wh j  such  a 
great  difference  in  the  vegetation  at  the  east  and  west  ends  ?  Is  it  not 
due  to  something  else  than  climate?  Let  us  see.  At  Buffalo  the  mean 
temperature  in  summer  is  about  four  degrees  lower  than  at  Sanduskj. 
In  the  spring  months  the  difference  is  even  greater,  being  hye  degrees 
in  April  and  nearly  ^ve  in  Maj  and  in  June.  The  prevailing  winds 
are  from  the  south. west,  and  traverse  the  lake  for  nearly  its  whole  length 
before  reaching  Buffalo,  keeping  it  cool  in  summer,  the  temperature  not 
having  exceeded  92°  since  the  establishment  of  the  weather  bureau 
there  twentj-six  years  ago.  Moreover,  at  the  opening  of  spring  the 
wind  takes  the  ice  with  it  to  the  east  end  of  the  lake,  where  it  remains 
so  crowded  as  to  prevent  navigation  three  weeks  or  more  after  Sandusky 
Bay  is  clear.  The  average  date  of  the  last  killing  frost  in  spring  at 
Sandusky  is  April  30th,  at  Buffalo,  May  20th.  Moreover,  Buffalo  is 
not,  like  Sandusky,  so  situated  as  to  be  protected  from  cold  northwest 
winds  in  autumn.  Its  first  killing  frost  comes  on  an  average  September 
15th ;  but  at  Sandusky  it  is  not  until  October  24th — thirty-nine  days 
later.  The  summer  at  Buffalo,  counting  the  time  between  the  average 
dates  of  killing  frost,  is  about  two  months  shorter  than  at  Sandusky — 
118  days  at  Buffalo,  177  at  Sandusky. 

The  fact  that  a  number  of  plants  belonging  to  the  Sandusky  flora  have 
been  found  nowhere  in  Canada,  except  on  the  southernmost  points,  viz., 
Pt  Pele^  Island  and  Pt.  Pele4,  which  must  enjoy  nearly  as  much  im- 
munity from  frost  in  spring  and  autumn  as  the  United  States  shore 
immediately  to  the  south  of  them,  implies  that  the  climate  elsewhere  is 
too  severe  for  them,  and  probably  for  most  of  the  118  Sandusky  plant 
that  are  not  known  to  grow  in  Canada  at  all.  The  influence  of  the  cli- 
mate is  further  shown  by  the  fact  that  besides  103  species  which  have  not 
been  found  in  Michigan  at  all  the  Sandusky  flora  includes  a  number 
that  have  been  found  only  in  the  southern  and  especially  the  south- 
western part,  where  Lake  Michigan  affords  them  some  protection  from 
frost. 

It  is  interesting  to  observe  that  the  protection  from  frost  afforded  by 
Lake  Erie  scarcely  extends  beyond  the  counties  that  border  upon  it, 
and  as  a  result  we  have  many  plants  in  these  that  have  not  been  re- 
ported from  any  other  county  north  of  the  middle  of  the  State,  and 
quite  a  number  that  have  been  found  nowhere  else  in  Ohio  except  in 
the  southern  part,  within  forty  miles  of  the  Ohio  River.  Even  so  far 
south  as  Columbus  the  first  killing  frost  in  autumn  occurs  on  an  average 
six  days  earlier  than  at  Sandusky. 
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When  Lake  Erie  subsided  after  the  meltiDg  of  the  glacier,  and  Mar- 
blehead  emeiged  from  the  water,  it  was  left  bald,  so  to  speak,  for  what- 
ever deposit  the  glacier  may  have  left  upon  it  was  washed  off  from 
most  of  it  by  the  lake.  The  same  was  true  of  portions  of  Kellej's  Island 
and  Put-in-Baj,  and  here,  where  one  would  expect  to  find  a  moist 
climate,  the  scant  soil  formed  bj  disintegration  of  the  limestone  becomes 
more  parched  under  the  summer  sun  than  any  spot  in  Ohio  farther 
east.  I  doubt  if  another  place  could  be  found  in  the  country  as  far  east 
where  there  are  so  many  plants  that  belong  to  the  western  plains  as  on 
Marblehead. 

Having  shown  that  the  conditions  of  climate  and  soil  near  the  south- 
western  extremity  of  Lake  Erie  are  peculiarly  suited  to  southern  and 
western  plants,  it  remains  to  indicate  briefly  how  the  seed  succeeded  in 
getting  so  many  miles  away  from  home,  though  the  problem  is  no  more 
difficult  than  accounting  for  the  dispersal  of  any  rare  plant  that  is  found 
only  at  widely  separated  stations.  The  seeds  of  the  Curopositse,  which 
are  the  best  represented  of  all,  might  many  of  them  have  come  on  the 
wings  of  the  wind,  and  so  with  Asclepias  and  others.  The  seeds  of 
AmvMima  caccinea  and  Rotala  ramoeior  may  have  stuck  to  the  feet  of  a 
heron  while  it  flew  from  some  southern  river  bank.  Desmodium  illu 
noensey  Desmodium  $emlifolium  and  some  others  may  have  been  brought 
by  cattle,  which,  before  the  time  of  railroads,  were  driven  from  Illinois 
east  by  way  of  Marblehead  and  Cedar  Point,  being  made  to  swim  across 
the  channel  that  connects  Sandusky  Bay  with  the  lake.  At  an  earlier 
day,  when  the  bison  roamed  as  far  east  as  Lake  Erie,  seeds  of  various 
kinds  must  have  clung  to  its  hair.  Others,  probably  came  with  the 
Indians,  who  seem  to  have  been  attracted  by  the  good  fishing  in  this 
region.  Few,  if  any,  are  such  as  have  fruit  whose  seeds  are  dropped 
by  birds.  Fruit-eating  birds  in  migrating  would  carry  northward  only 
those  whose  fruit  survives  the  winter. 

Following  is  a  list  of  plants  which,  on  the  south  shore  of  Lake  Erie,  I 
believe  occur  farther  north  than  anywhere  else  in  this  part  of  the  conn* 
try.  iSoroe  of  them  in  the  west,  where  the  summer  isotherms  bend  to 
the  north,  extend  to  southern  Minnesota.  As  a  number  of  these  are 
both  southern  and  western  in  distribution,  I  include  in  the  same  list 
some  that  appear  to  reach  their  eastern  limit  near  Sandusky.  Only 
a  few  of  either  the  southern  or  western  species  extend  east  along  the 
lake  as  far  as  Cleveland.  Quite  a  number,  I  believe,  have  not  hitherto 
been  recunied  as  occurring  as  far  north  by  one  hundred  and  fifty  miles^ 
or  so  far  east  by  a  still  greater  distance. 
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Viola  pedoHfida,  Desmodium  9emlifolium,  D.  illino^uie,  Baptina 
itmtamika,  /Voro/ea  melUaioidei,  PetaioHeman  candidus,  P.  violae€u$, 
Ammania  eoeeinea,  Ratala  rimomor,  Spir<ta  lobata,  Eryngium  yuecftfih 
Imm,  Tkaspium  aureum  trifoliatumf  T,  hardinode  anguMtifoHum,  Aeti- 
m^Ua  aeaulu  glabra,  Aitrr  nhortii,  Boltonia  oMeroides,  Eelepia  alba, 
Heliitnthus  gro$$e*ermUis,  H.  hirsultis,  H.  molHi,  H.  oeeidenialiSf  Eupa* 
iirium  altimimum,  Kuhnia  eupatarioideSf  Liatrii  $qttarrtmi^  Solidago 
wy^ttMru,  A^clrjnas  #ii//itxinfii,  Phaeelia  punhii,  CWcti(a  decora,  (hnth 
hia  mitliijfdn,  Grrardia  aurietilata,  Sfynieria  marrophylla,  Lippia  Ian* 
€oUaia,  Euphorbia  dentata,  Prtpnhts  hfterophylla,  Smilax  bona-nox,  S. 
«ntrrAalfi,  Junnui  srirpoideSt  Carex  conjuneta,  C  ihortiana^  Poa  brevi- 
iiflia^  KtimUeium  Ufwigatum, — £.  L.  M08KLEY,  BaDdiwky,  Ohio. 

The  Syttematic  Arrangement  of  the  Pratophyta. — In  a  re- 
cirnt  fftudr  uf  the  families  and  genera  of  the  Protophyta  I  have  reached 
»mie  retulu  which  involve  a  rearrangement  of  the  group,  the  general 
outlioet  only  of  which  may  be  given  here.  It  it.  of  con  me,  here  at  elie- 
wbrre,  a  matter  of  individual  judgment  as  to  the  value  to  be  aMigned 
tit  any  ttructure  in  determining  the  place  which  a  particular  plant  muat 
occupy  in  a  tyntem.  and  it  it  doubly  difficult  when  we  are  dealing  with 
auch  minute  and  timple  itructuref  an  the  protophytet.  Moreover,  it  b 
^otte  prubalde  that  tome  of  the  forma  now  thought  to  be  distinct  are 
only  stages  of  others  ahio  given  tjtecifio  or  generic  standing.  Neverthe- 
laM.  we  have  here  a  great  mass  of  organij«nis  with  lufficient  autonomy 
iu  drmand  claM»ifioatioif  at  our  hands,  antl  we  ninv  not  oxcum*  ourselves 
frtoi  thtd  tank  merely  lK*cauf«e  we  do  not  know  fully  the  iifi*  history  of 
^^trj  •fircit^. 

Thr  following  provisional  arrangement  ha*  tlierefure  U^en  made  at  a 
rrMiil  of  a  rarefiil  ttudy  of  ihe  whole  problem.  A^  will  Ik*  oWrved,  I 
ba\«-  ti"t  CDntidered  the  liyKteroph} tic  habit  of  .-onio  of  tlie  formt  as 
etiCitlnif;  thc-ni  to  )>e  (M^parattnl  widely  from  tl)«»?>o  to  Hliich  they  nrentruc* 
turally  pimilar.  In  other  wordfi,  the"  Hacterin  "  art*  hen* not  regarded 
a*  ( .4)fttituting  a  dif»tinrt  fantily.  Furthernmre,  it  Hp|H'nrs  thnt  "  Hac- 
Crria  "  hAv««  arisen  at  varinun  [Miintu  in  the  protipliyte  nynteni,  n>  thnt 
It  i«  now  imiNiwible  t(»  maintain  n  mmpnct  ^Tonp  of  the  }iy<t«*rn|i|iytic 
irrfirra  Indee«l.  it  it  highly  probahle  that  we  should  ndtnit  into  •«ome 
gprfk*  ra  l>i»th  liolii|»hyti<'  j^n^en  »  and  liy5»ternph\tir  <enlMrl<**i«  •peciet, 
at.  f>*r  rxaniple.  the  i>|Nt*ift  of  Si^hizothrix. 

If  thr  arranifrment  Ih»Iow.  the  h\!»teropliyte*  are  prrt*t*<|id  by  n  i»tar 
<*  >«  that  the  p*tition  of  the  "  iiacteria  "  nuiy  be  notiitil  iit  n  ;;lanre. 
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Order  I. — CTSTiPHORiE. 
Plants  one-celled  or  associated  in  loose  groups  in  a  gelatinous  matrix. 
Family  1. — Chrooeoecacea, — Our  genera  may  be  disposed  as  follows: 

A.  Cells  globose,  dividing  irregularly  in  three  planes.  Chroococcu8» 
Gloeocapsa,  Aphanocapsa,  Microcystis,  Polycystis,  Anacystis,  Gom- 
phospheeria,  Ccelophseriura,  Clathrocystis. 

B.  Cells  globose,  dividing  regularly  in  two  or  three  planes.  Merismo- 
pedia,  ^Sarcina. 

C.  Cells  cylindrical,  dividing  in  one  plane  only.  Synechococcus,  Gloeo- 
theca,  Aphanotheca. 

Order  II. — NEMATOoENEiE. 

Plants  several- to  many-celled  by  division  mainly  in  one  plane,  form* 
ing  simple  or  branched  filaments  ;  cell-walls  often  thickish,  and  sepa- 
rating an  outer  continuous  layer  as  a  sheath,  which  encloses  tlie  row 
of  cells. 

Five  families  may  be  distinguished  as  follows : 

A.  Cells  in  each  filament  alike ;  no  heterocysts.  Filaments  cylindrical, 
motile,  Oseillariacecp. 

B.  Cells  differentiated  ;  heterocysts  present, 
a.  Division  of  cells  in  one  plane  only. 

1.  Filaments  moniliform,  unbranched,  NodoeaeecR. 

2.  Filaments  cylindrical,  sometimes  spuriously  branched, 

Scytoneniacete. 

3.  Filaments  tapering,  sometimes  spuriously  branched, 

Rivulariacea. 

h.  Division  of  cells  ultimately  in  three  planes.     Filaments  with 

true  branches,  Sirosiphoniacea. 

The  relationship  of  these  families  to  each  other  may  be  indicated  by 
the  following  diagram : 

SirasiphoniacecB 

Rivxdariacete 

II 
I 

Seytanemaeect 

NoftocaeecB 


Oseillariaeea 


Chroocoecacect 
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Hie  armnf^nieDt  of  our  genera  within  the  families  maj  be  as  follows : 
Faiu  i  1 T  2.  —  f^ncillnriaeta, 

A  <VIN  j^reen  or  f^reenbh  ;  usually  two  or  more  filaments  in  each 
•heath:  Srhixothriz,  Porphyrotiphon,  Hydroooleum,  Dasygloea, 
MicnKMileus. 

B.  (  elU  preen  or  greenish  ;  filaroenU  solitary  in  the  sheaths,  or  sheath- 
lew;  Plectonema.  Sjniploca,  Ljngbja,  Phormidium,  Oscillaria, 
Arthmspira,  Rpirulina. 

C  (elU  colorless;  filaments  without  sheaths,  or  nearly  so;  ^Lepto- 
trirhia,  *Ref2giatoa,  ^Bacillus,  ^Pasteurella,  ^Clostridium,  *Cc^r- 
nilia,  ♦Vibrio,  ♦Hpirilhim,  *Pacinia,  ♦Bacterium.  This  series  is 
imrallel  to  B,  and  fierhaps  maj  eventually  be  merged  into  it.  Cer- 
tainly Spirulina  and  ^Rpirillum  are  closely  related,  if,  indeed,  they 
are  not  identical. 

Family  3— AVurforarfcr, — Nostoc,  ♦Leuconostoc,  ♦Staphylococcus,  ♦Mi- 
rroouccus,  Wollea,  Anabwna,  ♦Streptococcus,  Aphauixomenon,  No- 
dularia.  Cy  lindnttpermum. 

Family  4. — ikt^Hema^rtit. — Microchieie,  Scytonema,  Hassellia,  Toly- 
|p>thriz,  r>mnu>nema. 

Family  5. — Kivularittrtir, — Calothrix,  Dichothrix,  Polythrix,  Isactis, 
Ki\  ularia,  <  ilu^otrichia,  Brachytrichia. 

Family  t>- — S%n*M%phon\artit. — lIaplo«iphun,  Stigonema. 

It  «iill  Iw*  Mb«rr\'t*<l  that  the  "  Bacteria '*  are  confined  to  the  first, 
ar  ••ml  and  third  familien.  by  far  the  greater  number  occurring  in  the 

Thr  "Sbnie  Moulds*'  {Myrtiotoa)  are  not  here  regarded  as  proto- 
phvte*  Thf«e  intprmting  and  oAeo  rery  beautiful  organisms  1  am 
firlqrtaotly  c<ini|»elleii  to  i*tinsider  as  falling  outside  of  the  dominion  of 
Br-taov  .  and  much  as  I  dislike  to  do  so,  I  am  assured  that  we  muat 
•urrriMlrr  their  study  in  the  future  to  our  xoological  friends. — Cuaklui 

E    B8MI.T. 
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The  Relation  of  Nuclei  and  Cyptoplasm  in  the  Intestinal 
Cells  of  Land  Isopods.* — Somewhat  more  than  two  years  ago  the 
late  ProfeflBor  Ryder  and  Miss  Pennington  (Anat.  Anzeiger,  Bd.  IX, 
Nr.  24  &  25)  announced  the  discovery  of  the  fact  that  nuclei  in  the 
adjacent  cells  of  the  intestinal  epithelium  of  Porcellio  may  become 
amoeboid,  wander  toward  each  other,  and  in  some  cases  fuse  together. 
This  surprising  fact  the  authors  mentioned  interpreted  as  a  non-sexual 
form  of  conjugation ;  and,  while  recognizing  its  unique  character,  did 
not  doubt  that  it  was  a  normal  phenomenon,  even  suggesting  that  it 
might  have  some  relation  to  sexual  conjugation. 

Owing,  however,  to  the  entire  novelty  of  th^  observations  and  inter- 
pretations the  paper  was  received  by  many  persons  with  considerable 
reserve.  One  author,  W.  Schimkewitsch  (C.  R.  Soc.  Natural.,  8t.  Pe- 
tersbourg,  1895, 1,  and  Biolog.  Centralblatt,  Bd.  XVI,  Nr.  5),  while 
eonfirroiug  the  observation,  denied  that  the  nuclear  fusion  was  a  normal 
phenomenon.  He  interpreted  it  not  as  a  form  of  nuclear  conjugation 
but  simply  as  as  an  artifact. 

In  the  course  of  a  study  of  amitoeis,  upon  which  I  was  engaged,  it 
occurred  to  me  that  the  phenomenon  is  question  might  be  an  irregular 
form  of  direct  nuclear  division  ;  and  with  the  approval  of  Dr.  Mary 
Pennington,  the  junior  author  of  the  paper  first  mentioned,  I  undertook 
a  review  of  that  work. 

My  observations  began  with  Porcellin,  and  were  then  extended  to 
Oniitctu  and  Armadillidium.  On  the  whole  the  results  of  this  review 
confirm  the  conclusions  of  Schimkewitsch.  The  phenomenon,  which 
may  be  readily  observed,  is  in  most  cases  neither  a  form  of  nuclear  con- 
jugation nor  division,  but  simply  an  artifact.  I  was  first  impressed 
with  the  fact,  as  was  also  Schimkewitsch,  that  in  the  most  carefully  pre- 
served preparations  relatively  few  of  these  so-called  **  conjugating 
nuclei "  were  found ;  on  the  other  hand,  in  cases  where  the  intestine 
was  cut  open  before  fixation,  or  was  in  other  ways  roughly  handled, 
many  of  them  occurred. 

The  shape  and  structure  of  these  nuclei  is  such  as  to  suggest  the  idea 
that  they  have  been  squeezed  out  of  shape  by  some  sort  of  pressure. 
They  are  most  frequently  long  and  pointed,  with  the  chromatic  substance 
condensed  at  one  end,  and  with  an  empty  nuclear  membrane  at  the 
other.  Figs.  1,  2  and  3.     In  some  cases  these  nuclear  processes  are 

'  Contributioos  from  the  Zoological  Laboratory  of  University  of  PennsylTania, 
No.  VI. 
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ferked  or  brmncbed,  io  others  Ibej  are  uniaxial.  In  adjacent  cells  the 
mzei  of  naclear  elongation  are  frequently  parallel ;  sometimes  they 
radiate  more  or  leas  regularly  from  a  common  area.  The  chromatic 
•obitAoce  within  these  elongated  nuclei  is  usually  drawn  out  into  rods 
or  threads,  which  are  parallel  with  the  axis  of  elongation,  Fig.  3.  They 
frequently  extend  through  several  cells,  and  in  a  few  cases  were  ob- 
acrred  to  protrude  through  the  coelomic  parietes  of  the  cells.  They 
•bow  no  mmrked  tendency  to  fuse  with  each  other,  their  long  processes 
frequently  pa«ing  through  two  or  three  cells  without  fusing  with  the 
nuclei  of  tbc^ie  cells.  They  are  no  more  abundant  in  animals,  which 
have  been  starved  fuur  weeks,  and  in  which  the  alimentary  canal  has 
bara  for  a  long  time  entirely  empty,  than  in  animals  which  are  well 
fed.  In  many  cells  the  nuclei  are  broken  up  into  several  fragments. 
Fig.  2,  each  of  which,  though  possessing  no  part  of  the  original  nuclear 
■lenibrane,  b  yet  sharply  marked  off  from  the  cytoplasm.  In  all  such 
cases  the  nucleus  shows  its  characteristic  staining  reactions ;  in  fact,  the 
aorlrAr  •ulMiance,  though  flowing  through  the  cytoplasm,  does  not 
■iiDgle  with  iL  In  general  the  nucleus  and  cytoplasm  behave  like  two 
Ittids,  which  are  not  misdble,  e,  g.,  oil  and  water.  In  some  cases,  how- 
ever, which  will  be  described  a  little  later,  the  substances  of  the  nucleus 
and  the  cytoplasm  appear  to  mingle  at  a  definite  point  in  the  cell,  and 
tbu  untier  what  teems  to  be  normal  physiological  conditions. 

The  view  that  these  cliKtorted  nuclei  are  squeeze<l  from  one  cell  to 
aAotl»cr  i»  utiil  further  iiup|M)rted  by  the  fact  that  the  coelomic,  and 
«i|«<*ially  tlie  luminal  walls  of  these  int<*t(tinal  celU,  are  utrong  and 
lh:rk.  vhilr  srctions  show  that  in  nio#t  regions  the  parietal  walls  are  so 
thin  that  they  cannot  l>e  distinguijihfd  ;  the  nuclei  might  therefore 
«A0tly  paMi  thn»ugh  tht^tie  parietal  walls.  The  apfmrently  welUmarke<l 
rrli  U*undari<*s  which  one  observiv  in  nurfare  viewH  of  the  intestine  are 

\\y  the  •ufterticial  muscle  (ibros  which  run  in  the  fnrrown  l>etween 
i%e  n>««  «»f  crib*. 

I  wa«  at  first  inclin<*<l  to  attribute  the  sourct*  of  the  presumable  pres- 
sure Kt  whirh  thene  hiiarre  fornift  of  nuclei  wen*  pr<Miu(*(*d  to  the  (*on- 
tra<t»i>ii  «*fthr»e  circular  and  longitudinal  muscle  fibnm  which,  t^tiiMMMally 
in  tl*«-  |MMtrrior  fxirtion  <»f  the  alimentary  canal,  lie  with  u'reat  regu- 
lar :ty  tirtvern  the  »ucceMive  cinnilar  and  longitudinal  row  ft  «.f  celU. 
Tt«  fa<-t.  honerer,  that  thfne  abnornml  nuclei  niny  txcur  singly  nr  in 
rrrr  narrrfwlv  circuniK^rilMnl  areai»^and  tlo  not  Uf»nitllv  follow  (In*  lines 
•  f  a  •iiigir  muscle  tihre,  when*ai*  the  tihn*}*  UKwt  |>r<»)>nl>ly  ('«intra«'l  aj*  a 
mt  4e.  led  to  the  aiNindonment  in  the  main  of  tlii«  view. 
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A  study  of  sections  of  the  intestine  show  that  almost  every  cell,  and 
especially  those  in  the  anterior  region  of  the  alimentary  canal,  is  trav- 
ersed by  bundles  of  very  strong  fibres,  which  run  from  the  luminal  to 
the  coelomic  side  of  the  cell,  and  inclose  the  nucleus  as  in  a  barred 
cage,  Fig.  4.  These  fibres  when  out  across  curl  slightly  at  the  ends, 
showing  that  they  are  elastic ;  and  it  is  possible  that  they  may,  under 
certain  circumstances,  contract,  thus  forcing  the  nucleus  out  through 
the  bars.  The  presence  of  these  fibres  certainly  explains  the  irregular 
and  branched,  or  even  broken  appearance,  which  the  nuclei  often 
present. 

Experiment,  however,  demonstrates  the  fact  that  the  principal,  if  not 
the  only  cause  of  these  distorted  nuclear  forms,  is  merely  the  mechan- 
ical pressure  incident  to  the  ordinary  methods  of  removing  the  intestine 
from  the  body.  I  find  that  by  pulling  off  the  head  segment  and  then 
carefully  separating  the  tail  segment  from  the  next  anterior  one  tlie 
intestine  can  be  slipped  out  of  the  body,  generally  without  injury,  simply 
by  pulling  on  the  tail  segment  I  have  prepared  many  such  specimens 
which  do  not  show  a  single  distorted  nuclear  form.  If  now  an  intestine 
so  removed  be  gently  pressed  in  several  spots  with  a  blunted  |)encil,  the 
distorted  nuclei  are  found,  after  starning  and  mounting,  to  be  located 
immediately  around  these  spots.  If  the  entire  alimentary  tract  be 
gently  pressed  with  a  spatula,  ^very  nucleus  may  be  caused  to  take  this 
form.  I  believe,  therefore,  that  these  distorted  nuclei  are  largely,  if 
not  entirely,  the  result  of  mechanical  pressure  produced  by  contact 
with  foreign  objects.  Whether  cells  which  have  undergone  such  pres- 
sure may  afterwards  restore  their  nuclei  to  a  normal  condition,  or  re- 
gain them,  if  altogether  lost,  is  a  question  which  I  am  now  investigating. 

In  some  cases  in  which  the  intestine  was  removed  with  the  most 
pains-taking  care  a  few  cells  were  found  in  which  a  normal  looking 
nucleus  extending  into  two  cells,  Fig.  8.  Some  of  these  cases,  I  am 
convinced,  are  amitotic  divisions  of  the  nucleus ;  e,  g,  figures  7  and  8 
show  cells  which  are  indented  on  the  coelomic  side  and  in  which  the 
nuclei  are  dumb-bell  shaped.  That  this  is  not  a  case  of  '*  conjugation  '' 
is  evidenced  not  only  by  the  shape  of  the  cells  but  also  by  their  size,  for 
they  are  scarcely  any  larger  than  single  neighboring  cells.  On  the 
other  hand  there  are  many  cases  in  which  nuclear  forms  which  might 
be  mistaken  for  amitotic  division  figures  are  plainly  proclaimed  to  be 
squeezed  nuclei  by  the  absence  o£  a  nuclear  membrane  from  one  end. 
Fig.  3. 

There  remains  to  be  described  the  remarkable  structure  of  some  cells 
which,  I  believe,  are  entirely  normal.      In  the  anterior  region  of  the 
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Mwttenimtj  ouial  the  lamiDal  tide  of  each  cell  is  covered  bj  a  rerj 
thick  eoAt  of  chitin.  Through  this  chitiD  run  a  great  noanj  minate 
ehann^  which  unite  to  form  larger  channels  and  ultimateljopen  into 
the  cell.  The  space  into  which  they  open  is  61  led  with  a  homogeneous, 
WMHrranul^r  substance  which  stains  an  intense  black  in  iron  h»ma- 
toijlin.  This  substance  is  limited  to  the  space  lying  between  the 
Barleijs  on  the  one  side  and  the  cbitinous  wall  on  the  other  and  it  evi* 
4efitlj  fills  the  channels  which  penetrate  this  wall.  Its  appearance  is 
Ttfj  ditTerent  from  ordinary  cytoplasm  and  I  believe  it  is  a  form  of 
Mcrptioo  which  is  being  elaborated  by  the  cell  to  be  poured  through 
tihe  channels  mentioned  into  the  alimentary  canal.  The  proximity  of 
the  nurlfus  to  this  substance,  as  well  as  the  aggregation  of  the  chroma« 
tia  no  the  side  of  the  nucleus  next  to  it,  suggests  that  the  nucleus  must 
play  an  important  role  in  its  formation  ;  the  nuclear  membrane,  how* 
«>ver,  i«  intact  on  all  sides. 

In  that  pfjrtion  of  the  intestinal  wall  un  the  ventral  side  immediately 
posienor  to  the  well  developetl  typh Insole  the  nuclear  membrane  is  in 
tall  rasee  excessivelv  thin  on  the  fide  of  the  cell  next  the  lumen,  and  it 
u  usually  drawn  out  into  finely  pointed  processes  which  become  con- 
liiiotHis  with  the  cv to- reticulum.  In  several  cases  which  •!  have  ob- 
aerrrd  the  nuclear  membrane  is  altojrether  wanting  on  this  side  of  the 
•u^ltf^s,and  in  mjch  ca«es  it  can  \ye  r<*adilvfieen  that  thccrto-retiriiliim 
is  Oi»ntinurd  into  thf  nurleus,  whiU*  the  chn*niatin  granules,  which  are 
^ii»r*t  tiiward  tht*  middle  of  the  nurleus,  beoomo  directly  cr>ntiiiuous 
With  the  lanre  micr<isomeii  of  the  cvtupla^niic  net.  This  transition  of 
rhr>»matin  grsnulcs  int(*  niicn>sonie«  is  nioi^t  k>esutifully  shown  when  a 
<liCprrfitisl  *tain  such  as  the*  liiondi-IIeideuhain  mixture  is  used.  In 
so'-h  rmar*  the  chromatin  granules  within  the  nurleui*  sn*  green,  the 
»»rr*i«iOM«  are  ird,  ami  between  these  th«*  gmiiules  shn<le  fnmi  one  into 
!br  ■•(her  thrtMigh  vsriouH  tintu  of  blue  and  lilar.  It  ii*  of  i^ourse  pos> 
•itir  that  in  this  rasf*  the  nuclear  membrane  iimy  1m*  ru|)turt*<l  owing  to 
|.rr«»  irr  AirminPt  thi^  view,  however,  iiiiiy  l»e  urgt^l  the  fart  that  the 
^»«ipfv«ranre  of  the  membrane  alwayn  (»reurs  at  one  point,  vi/.  on  the 
m^  i*eit  tl»e  luni^n  and  furthermore  there  in  no  eviden<*i*  of  ruptun*. 
ibr  iirufiurft  iif  ih^  ryto|»la#m  U^in^  continu<Ml  without  interruption 
iftt"  th«««*  of  the  nucleuA.  I  h(»ld,  therefore,  that  them*  r<*IU  iiornisllv 
•h  *«  a  'lirr^'t  (Mntinuity  between  eytoplsuniie  and  nuelenr  xtrueturrs. 
ih-Hijfh  1  oann4»t  si  pre^nt  ei plain  the  functional  fii^uiti<^n«*e  of  tlii« 
fact 

I'msUy  in  the  cells  of  the  dorsal  wsll  |>«Mterinr  to  the  typhlosole  the 
Stickoi  IS  daafdy  indented  ia  certain  cases  on  the  nidu  next  the  lumen. 
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the  chromatin  is  massed  on  the  opposite  side  and  the  nucleus  is  very 
large  and  vesicular  containing  many  irregular  dark-staining  masses  or 
nucleoli,  which  are  frequently  vacuolated.  On  the  luminal  side  the 
nuclear  membrane  becomes  so  thin  that  it  is  impossible  to  say  whether 
it  is  continuous  or  not.  Between  the  nucleus  and  lumen  the  cytoplasm 
is  unusually  dense  and  immediately  outside  of  the  nucleus  it  is  massed 
into  a  dense  darkly-staining  substance,  which  projects  by  one  or  many 
processes  into  the  cavity  of  the  nucleus.  These  processes  frequently 
contain  vacuoles  and  in  structure  and  staining  qualities  they  exactly 
resemble  the  nucleoli.  Frequently  these  processes  are  deeply  con- 
stricted at  the  base  as  if  they  were  about  to  be  cut  off  and  set  free  into 
the  nuclear  cavity,  as  indeed  I  believe  to  be  the  case. 

The  general  similarity  of  this  process  to  the  reception  of  food  material 
by  the  egg  of  Dytueus  as  observed  by  Korschelt  is  at  once  apparent. 
In  this  case,  as  in  that,  there  is  little  doubt  that  the  granular  material 
is  a  nutritive  substance,  which,  in  the  case  of  the  Isopods,  is  taken  up 
from  the  alimentary  canal  and  sent  up  in  a  broad  band  to  the  nucleus, 
where  it  aggregates  immediately  outside  the  nuclear  wall.  Unlilce  the 
cases  observed  by  Korschelt,  however,  this  substance  projects  into  the 
vesicular  nucleus  in  the  form  of  processes  which  ap|)ear  to  be  cut  off 
and  set  free  within  the  nucleus.  There  are  many  reasons  for  believing 
that  this  substance  projects  into  the  nucleus  rather  than  that  the  nu- 
cleus sends  out  pseudopodial  processes  into  it.  The  nuclear  wall  is  at 
this  place  so  extremely  thin  as  to  be  absolutely  invisible  in  many  places^ 
and  the  nucleus  it^lf  is  of  such  an  open  and  vesicular  character  that  it 
seems  scarcely  possible  that  it  should  actively  send  out  processes  into 
this  densely  granular  mass.  Moreover  the  e\ideuce  that  these  processes 
are  set  free  into  the  nuclear  cavity  seems  to  roe  very  good,  though,  |)er- 
baps,  not  absolutely  convincing.  I  shall  leave  the  consideration  of  the 
functional  significance  of  this  phenomenon  to  a  future  paper. 

Description  of  Figures. 

Fig.  1.  A  small  portion  of  the  intestinal  wall  of  Porcellio  which  had 
been  gently  pressed  upon  with  a  spatula.  The  entire  intestine  was 
similar  to  the  bit  here  shown.  Fixation,  Corrosive-Acetic  ;  stain,  Bi- 
ondi-Heidenhain  ;  Obj.  8mm. ;  Occ  4  (all  the  figures  were  sketched 
with  a  camera  lucida  under  Zeiss  Apochromatic  lenses). 

Fig.  2.  Longitudinal  section  through  dorsal  wall  posterior  to  typhlo- 
sole  showing  distorted  nuclei.  The  contiguous  cell  l)oundaries  are 
marked  only  by  the  circular  muscle  fibres  which  are  seen  in  croes-sec- 
tion.  Fixation,  picro-formaliu ;  stain,  Biondi-Heidenhain ;  Obj.  8 
mm. ;  Occ  4. 


PLATE  11. 


I 


luuHinon  /••/Wa. 


PLATE  ll[. 


(^Hin  an   Itofimla. 


PLATE  IV. 


Coiiklin  on  Isopo/la. 


tit:.]  Zoology.  71 

Fi^.  X  (VII  from  Tentnil  wall  ntmr  adub  showing  niiclemr  aulMUooe 
whioh  has  been  forced  from  right  to  left  in  the  figure.  Fixation, 
Ilermaiin*!!  fluid  :  stain,  iron  haematoxylin  ;  Obj.  3  mm. ;  Occ.  12. 

Fif;.  4.  Section  of  eiongate4  cell  at  dorsal  margin  of  typhloeole  show* 
ing  (ibrc»  which  traverse  the  cell.  No  lateral  cell  walls  visible.  The 
chitinous  lining  of  alimentarj  canal  is  shown  in  double  contour.  Fiz- 
atii»n,  Flemniing's  fluid  ;  stain,  iron  haematoxylin  ;  Obj.  3  mm. ;  Occ 
12. 

Fi^.  .'i.  (ell  fn>ni  region  of  tjphloeole,  dorsal  side,  showing  the  verj 
thick  i-hitifious  wall  (unshadedj  which  is  |)erf<>rated  bj  many  minute 
caiukk  Niiclfusolightly  distorted.  Fixation,  Hermann's  fluid ;  stain, 
in»ii  hnfinatoxylin  ;  Obj.  3  mm. ;  Occ.  12. 

Via.  6.  ( VII  from  ventral  side  posterior  to  typhhisole  showing  oontinu* 
iiy  of  ntirlcar  and  cytoplasmic  structures.  The  cy to- reticulum  is  very 
^tnitigly  niark«*<l  on  the  side  of  the  cell  next  the  lumen.  Fixation, 
Ilt'rriiannV  fluid ;  Main,  iron  haenintoxylin ;  Obj.  3  mm. ;  Occ  12. 

Fii?  7.  (VII  from  dorsal  wall  p<isterior  to  typhlosole  showing  an  in- 
dfiitiitioti  iin  th«*  roelomic  side  which  is  pnibably  the  beginning  of  cell 
di%'i*i"ii  ;  the  cirrular  muMie*  are  shown  in  cross  section.  A  densely 
i:niiiiiUr  prt'cess  of  nutritive  sul>stan<*e  pniject«  into  the  nucleus  on  its 
liiniinal  •iib*.  Fixation,  corrosive  sublimate;  stain,  Biondi-IIeiden- 
b«tti .  Miij  :;  mm.;  Ore.  TJ. 

I  u'  *^  <V1I  tn>iii  unme  region  iii«  pn-eeeding  fipirc*,  showing  later 
pisk^t'  •-!'  ari.it<*«i«.     FixAtioii,  vtain  iiiul  mii^iiitication  i^ami'  a.*i  Fig.  7. 

I  J,:  •♦.  <  •!!  !>«im  •atiic  r«vioii  ai*  Fi>:!«.  7  and  ^*.  Nutritive Kubstanoe 
pr-oTt*  \»\  iiiutiy  |iriN*«*«fifS  into  iiu<-Ifui».  (Uiiiie  of  which  roiitaiti  vacu- 
<ilf  •  .ml  aff  .-t|>)>art'ntly  Immii^  wt  (r\f*  into  nuclfur*  to  form  nucl<*oli. 
Fit. It:   (I.  "t.iiii  and  lua^'tiiticatioii  i>amf  ai*  pn*r«iMiiii^r  figure. 

K.  it.  C'oNKl.iN,  rnivomitv  of  IVnii<*vlvania. 

Myriapoda  Climbing  Vertical  Glass  Surfaces.  Dr.  i\  Ver- 
h'«-ff  ].-%•  U«fi  mtikiii);  *x)M*rim«*iitH  U|miii  thr  rlimbing  jwiwrni  of  Pofyx- 
r*i*.*  Ai.<l  «>f  I'll*'!!!  iliplo|MMlii.  \\\n  Tvp\\\Xn  -how  that  utilrfv  the  ^urfatv 
i»  •«>'  1.  ••r  I*  •••v«-r«'d  with  xime  fiub»iaii(v  that  ^ivtn  a  piirrhaM'tn  thrir 
flaw*  tt.f  iJiiiloiMHl*  ha%'r  n<it  tin*  |Nim'«*rof  rlitiibini:  in  th«'  trnt*  !M*n<>4*  of 
tht  «"r'l  I  lit-v  an*  onlv  ablr  to  pMifh  tin  the  »iilr*  of  :i  u'Ih**  'li'h  bv 
ii*ir.,:  tltf  la*t  ff-w  f«f;;ni«'ntii  of  their  ImmIv  n^  a  baM*  of  «tip|M>rt  <  hi  the 
<•(!««  r  Kaii«l  ihr  I'olyveniiU  ran  ilimb  Thi*  fai-t.  it  mn\  h*-  n>t<il,  i« 
|«ji*.«t't  t"  i-\f-rv  oii«*  «)iii  ha*  (-••ll«Mt«-(l  an<l  kt-pt  ilirm  aliM*  in  a 
1  :*<      1  t.f  \  an*  itivanabU  fnnn<l  in  th«- nfiL'li)>orh<>«*«l 'if  till- I'ork   r«*a«lv 

•  •  • 

I"  r**  ap-  a»<*arh  nrvi  on«'  i*  put  in.    .\nd  it  niay  Im'  a<lded  that  thf  p:uiro. 
|^«l«  <-an  i-limb,  though  acanvly  a«  well  aj*  Pulurrtius.      Hut  mhat  they 
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lack  in  tbe  power  to  olimb  clean,  dry  glass  surfaces  inaj,  perhaps,  be 
accounted  for  by  the  fact  that  these  little  fellows,  dependent  as  they  are 
upon  respiration  through  a  delicate  cuticle,  quickly  succumb  to  dry- 
ness. I  have  watched  individuals  of  both  Pauroptu  and  Europanrth- 
pu8  as  they  ran  up  the  sides  of  a  vial  or  of  a  crystallizing  dish,  going 
easily  where  the  surface  was  covered  by  fine  particles  of  earth  or  hu- 
mrus,  and  falling  off  where  the  surface  seemed  clean. — F.  C.  Kenton. 

Lepidosiren  articulata  Not  Distinct  from  L.  paradoxa.' — 
Prof  £.  Ray  Lankester  has  lately  made  a  study  of  the  limbs  of  the 
various  specimens  of  Lepidosiren  conserved  in  the  various  European 
museums,  and  finds  that  in  every  case  examined  the  skeleton  of  the  limbs 
is  not  a  continuous  cartilaginous  rod,  but  is  composed  of  a  series  of 
articulated  cartilages.  This  removes  the  difierence  that  Ehlers  sup- 
posed to  exist  between  his  specimens  from  Paraguay  and  those  from  the 
Amazon  basin,  and  caused  him  to  create  the  species  L.  articulata.  To 
further  show  that  the  specimens  from  the  two  river  systems  are  in  all 
probability  of  the  same  species  L,  paradoxa.  Prof.  Lankester  compared 
the  specimens  in  head-length  units,  with  the  following  result,  which 
shows  differences  of  no  specific  importance. 

Brazilian,  average :  total  length,  9.87  ;  inter-membral,  5.25 ;  post- 
merabral,  3.5;  cervico-dorsal,  3.21. 

Paraguayan,   average :    total   length,  9.75 ;    inter-membral,  5.21 ; 
poet-membral,  3.59 ;  cervioo-dorsal,  3.2. — F.  C.  Kenyon. 

The  Regeneration  of  the  Lens  in  the  Eye  of  Triton. — 
Some  two  years  ago  we  were  astounded  by  the  contents  of  a  brief  com- 
munication by  Gustav  Wolfi*in  the  Biologischen  Centralblatte'  bear- 
ing the  title,  ''Remarks  on  Darwinism,  with  an  experimeutal  contri- 
bution to  the  Physiology  of  Development."  In  this  the  author  brought 
forth  the  results  of  an  experiment  that  flatly  contradict  one  of  the 
chief  tenets  of  Weismann,  inasmuch  as  he  showed  that  the  destruction 
of  an  organ  formed  from  the  ectodermic  layer  is  followed  by  a  regen- 
eration of  the  structure  from  a  layer  of  cells  of  mesodermal  origin.  In 
other  words,  the  lens  of  the  eye  of  TriUm  tcmiatui,  when  destroyed,  is 
reproduced  by  a  lens  that  develops  from  the  iris !  Later  on,  Wolff 
published  his  final  paper  with  illustrations/  But  tbe  work  was  in 
great  need  of  confirmation.  This  has  been  done  by  Erick  Miiller,^ 
who  seems  to  have  begun  his  task  with  as  much  skepticism  as  might 
be  expected. 

«Tran».  Zool.  Soc,  XIV.,  11-24. 
>Bd..XlV(l«94),  No.  17. 

*  Arch.  f.  EotwickJuogsineciiaiiik  d.  Organismeo,  I,  1895. 

*  Arch.  f.  mikr.  AniU  .  xlvii  (1896),  23-34. 
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Tb«  Imrrm  cboten  Taried  from  8-6  cm  id  length.  Each  wm  held  in 
damp  cloth  to  avoid  injury,  the  cornea  carefully  slit  with  a  scalpel 
the  lens  lemoTed  without  injuring  the  iris.  Within  one  day 
change*  were  noted  in  the  layer  of  cells  compoeing  the  latter.  Tha 
inner  layer  began  to  take  on  the  appearance  of  embryonic  cells.  The 
cells  began  to  loose  their  pigment,  which  was  taken  up  and  carried  off  by 
the  leucocytes  that  began  to  fill  the  pu  pi  liar  space.    Then  they  began  to 


ll<  I.  10  darii  After  the  (IfMtniction  of  the  lent;  nhowing  the  new  lem,  /, 
fftl^aifiinf  fnnD  the  inn.     Fig-  2,  IS,  dmjrt  after  the  operation. 

tnereaae  in  stxe  and  by  the  tenth  day  a  small  group  of  them,  reoognita^ 
hie  as  a  pmall  nwcOling  in  the  accompanying  figure,  copied  in  outline 
frvHn  the  author's  figure,  had  been  pushed  into  the  pupillar  space. 
Fr»m  this  time  on,  the  gmup  of  cells  underwent  all  the  changes  recog> 
oixable  in  the  normally  developing  lens.  The  posterior  layer  became 
noch  thicker  than  the  anterior  ;  its  celU  became  more  or  less  colum- 
nar and  finally  arranged  theniM^Iven  in  oonrentric  layers  covered  as  a 
•  hole  liv  thf  t»iit«T  one-i-ellwl  laver.     Hv  the  fortieth  dav  after  the  ot>- 

m  •  ■  •  S 

^racinn.  the  inner  cells  forming  the  inner  three  fiAhn  of  the  lens  ha<i 
l(i»t  thrir  nuclei  sn<l  l>econie  transparent.  \\y  the  nixtieth  day  the  re- 
g«»firratr«i|  Irnn  had  every  a|>|>earan(*e  of  n  normal  one. 

The  rhsngm  were  followe<l  through  fnmi  day  to  day  nn<l,  as  iihown 
hv  ihr  tifieen   fi^fun^ii  given  by  the  author,  seem  conclnnive. — F.  C 

The  English  Sparrow  not  Always  a  Nuisance.  —It  in  grati- 
i%M\^  to  mil  ACfiMiA  din*rt  evident^e  that  that  tVath«'r«Ml  iiuii*anre  of  our 
larire  citire.  the  Knglish  sfiarrow,  d«»eii  a  little  real  giHMl,  nd^t  all  that 
atat  be  said  agaiiiat  hini.  .\r(Mrding  t<»  a  late  ronimunirstion  by  S. 
I>  Jiid«l  in  the  .Vuk.  thin  s|»arrow  haji  a  fondnei*s  for  the  M'ods  of  the 
eDiiiru«»fi  dainlelion.  '  <  >f  all  the  fteetl-headu  (»f  thin  plant  iN>llec*ted  from 
a  sfHu*e  of  gr« Kind  nix  f««rt  in  dianiet4*r,  one  hundnxl  and  thirty-fiva 
•bo«e«i  tmom  of  the  binl'n  lieak. 

The  «anie  author  §my%  that  he  ban  seen  an  Knt^iifih  sparrow  chase 
SkrHigh  the  air,  cjitrh  and  devour  a  cieada.  Catching  inaects  that 
fy  tn  a  dif«-et  line  doe*  not  aet- m  to  be  a  ^f^ty  difficult  matter,  but 
eabafs  able,  lika  tha  dragon  fly  and  fliea  generally,  to  dodgei,  as  well  aa 
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others  of  a  naturally  uncertain  course,  nearly  if  not  always  elude  tbe 
bird's  bill. 

He  also  reports  that  the  sparrow  is  very  fond  of  picking  up  the  in- 
sects injured  or  killed  by  the  electric  lights. — F.  C.  K. 

The  Origin  of  the  Chiropterygium. — It  has  been  said  that  the 
litnb  of  the  higher  Vertebrates — Man,  Reptile,  Batrachian — does  not 
exhibit  the  rayed  structure  of  fishes.  To  explain  this  condition  M. 
Mollier  offers  four  possible  solutions. 

1.  A  single  ray  may  have  persisted  and  present  segmentation  is' a 
secondary  formation,  all  the  other  rays  having  degenerated. 

2.  Two  rays  only  may  have  been  preserved.  Traces  of  these  two  raya 
would  then  be  found  in  the  forearm.  The  five  fingers  would  be  a 
secondary  division,  while  a  fusion  of  two  rays  would  take  place  in  the 
r^ion  of  the  humerus. 

3.  Five  primitive  segments  might  be  represented,  indicated  both  bj 
the  number  of  nerves  together  with  the  muscular  buds,  and  by  the 
number  of  the  fingers. 

4.  The  number  of  rays  might  be  indefinite ;  they  united  to  form  a 
single  mass,  which  ulteriorly  underwent  a  secondary  segmentation. 

To  the  first  hypothesis  is  opposed  tbe  fact  that  concentration  is  every- 
where the  rule,  while  this  supposition  would  necessitate  that  the  primi- 
tive outline,  which  had  started  from  at  least  two  segments,  must  en- 
large. 

As  to  the  second  hypothesis,  embryology  shows  that  the  two  bones  of 
the  fore  arm  develop  from  a  single  mass. 

The  third  hypothesis  rests  on  several  concurrent  conditions.  But 
we  find,  according  to  M.  Mollier,  that  the  number  five  is  not  constant. 
Among  the  Batrachians,  there  are  only  three. 

The  only  plausible  theory  then,  is  the  fourth  which  agrees  with  all 
the  facts  of  embryology  which  Mollier  therefor  accepts.  (Revue 
Bcientif  Sept.,  1895,  p.  340.) 

A  New  White-footed  Mouse  from  British  Columbia. — 
During  a  collection  trip  in  tbe  northwest,  Mr.  Will  C\  Colt  made  sev- 
eral excursions  to  8a  turn  a 'Island  (in  the  Gulf  of  Georgia  half- way 
between  Victoria  and  Vancouver  City),  British  Columbia,  and  secured 
there  over  two  hundred  white-footed  mice.  This  enormous  series,  now 
in  the  Bangs  collection,  taken  in  January,  February,  March,  April  and 
May,  1894,  represents  a  strongly  marked  and  hitherto  undescribed 
subspecies  of  Peromyseus  texanns.  The  same  form  is  probably  found 
on  all  the  islands  and  coasta  of  this  vicinity,  and  agrees  in  its  dark 
eoloration  with  the  whole  fauna  of  this  saturated  region. 
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Through  the  kiDdnesB  of  Dr.  C.  Hart  Merriam,  I  have  been  able  to 
eompare  the  Satunia  Island  teries  with  aseries  of  P,  taxanus  gambeliii^ 
helonjpng  to  the  collectioo  of  the  Department  of  Agriculture,  from  the 
type  localitj,  Monterey,  California.  I  have  also  made  comparison  with 
a  large  amount  of  material  from  Nicasio,  California.  Specimens  from 
the  bitter  place  agree  very  doeelj  with  specimens  from  Monterey.  The 
Katuma  Island  form  is  the  darkest  colored  member  of  the  (ezoniis  group, 
and  is  readily  distinguished  from  either  of  its  two  nearest  allies,  /*. 
U^roHus  gitmMIii  and  P,  iexamis  arcHeus,  by  the  peculiar  sooty  black  of 
iu  upper  parts.    The  new  form  may  stand  as : 

Pi.KoMYMTs  TEXAN  1*8  8ATURATU8  subsp.  nov.  Tifpe  from  Satuma 
I»laad.  B.  C,  No.  2581  ^  old  adult,  coll.  of  E.  A.  and  O.  Bangs.  Col- 
Wrted  by  Will  C.  Colt,  January  31,  1894.  ToUl  length  190;  tail  ver- 
lrbr»  t»  t  5. 

(ftnrrai  Charartrrf, — Site  and  proportion  about  as  in  /*.  taxamu 
^mh^lii,  fnim  which  form  it  differs  in  being  very  much  darker  in  color ; 
the  gfueral  tone  of  the  upfwr  parts  sooty-black  instead  of  yellowish- 
bniwu. 

Cttior. — Upper  parts  nepia-brown,  much  intermixed  with  sooty*black, 
most  intense  on  face  and  middle  of  back,  paling  off  on  sides  ;  a  narrow 
anil  indi«tinrt  band  nf  rinnnmon  aloii^  lower  nides;  under  pa rtn grayish- 
wKitr.  thr  hniri  di^t^p  pltibeons  bniiially  ;  h  hiatjc  or)>itHl  ring  ;  ears 
bUik.  iisrr«»wly  o<lg(Mi  with  white*;  tail  4|uite  hairy,  nharply  bioolored, 
bill*  k  alwifi^  white  l>olow  ;  feet  and  han<lii  white. 

>i;^  —  .\vera;;e  nieai(iir«*nientii  often  old  adult  («|>erimens :  total 
IrojTth  lM).;r>;  tJiil  vertebne  7r».20  ;  hind  f<M»t  (fn»ni  drieil  skin)  21.2.V 

H*m*irL*. — /*.  trj-tintis  mhtr*ttuM  haM  a  short  tail,  shorter  than  the 
brm«l  snd  Ixidy,  and  this  eharacter  will  nlwavs  <H'rfe  to  dii^tingtiish  it 
fn'ni  anv  nf  the  long-taileil  ini(^  with  whirh  it  mi^ht  \w  found,  such  as 
/'  nuMrru;  /*.  mtirrvrhin*u  KUi\  i\  ilrrmi,  all  lhi»»»e  having  the  tail  longer 
thjiii  tl*r  head  and  IxmIv. — OlfKAM   HAN<i;4. 

Some  Bata  from  Lower  California.—  \  mnnW  r«dl<vtion  of 
ttiStiimaU  mailr  by  .Mr.  .\.  \V.  Antlmny  at  San  IVrnandM,  l^tw«T  (*al- 
ifnita  during  April,  May  and  June,  1M*I4,  inrludvi  four  ?»|»«Ties  of 
bat*  All  (»f  the»r  are  interentin^',  on  aeeount  of  the  l(Kali(y  at  which 
thrT  were  taken,  while  one.  an  ad<litinn  to  the  'North  .\nieriean  * 
fauna.  t»  fery  vlightly  known. 

In  a  pa|rf*r  on  the  binli  of  San  Fernamlo  .  .\iik.  XII,  .\pril.  lMy,'i, 
p  1-U>  Mr.  Anthony  has  given  a  detaihil  armunt  **(  liii*  <*<dleettng 
griMind.     •*  The  region.**  he  writrs,  ••  ♦    »    ♦    han  for  its  center  the  old 
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abandoned  copper  aaines  of  San  Fernando,  one  league  touth  of  the  ex- 
miarion  of  the  tame  name  which  is  situated  about  twenty-five  miles 
from  the  Pacific  coast  of  the  peninsula  in  about  latitude  29^  30'.  It 
has  an  approximate  altitude  of  fifteen  hundred  feet  above  sea  level, 
and  is  the  center  of  one  of  the  most  barren  of  the  Liower  California 
deserU/'  Such  a  locality  could  not  be  expected  to  furnish  a  very  ex- 
tensive bat  fauna.  Hence  the  collector's  notes  on  the  habits  of  the 
animals  under  conditions  apparently  so  unfavorable  are  of  such  value 
that  they  may  be  quoted  entire  for  each  species. 

Ch^cronycteris  mexicana  (Tschudi). — Mr.  Anthony  secured  ten 
specimens  of  this  species  in  the  shafts  of  the  abandoned  m  ines.  Sou  them 
Mexico  has  hitherto  been  the  northern  limit  of  the  known  range  of 
this  bat,  which  now  finds  a  place  in  the  fauna  of  '  North  America.' 
The  ten  specimens,  all  but  two  of  which  are  adults,  measure  as  follows: 


Kamber, ^ ^ 3240  3241  3242  3243  3244  3245  3246!S247  S24S  S24S 


n 

9.6 
1.4 
18 


l^x cf       9 

Total  length 77     7» 

T»il  Tertebne, 98    8 

Kr««  part  of  tail 1.8    1.8 

L.  of  iDteifenioral  membrane  trom  bave  of  tail...  18     16 

Occiput  to  tip  of  noite 32     32.4  33 

NoMlcaf:  heisht. 6.4    6 

Noeeleaf:   width, 4.8    4.6 

Ear  from  meattu, 17     16.2  14.8 

Ear  flpom  cmwn, ^ 10.8 

Tragiu:  hoiffht,^....... ^..    6.4 

Tragua:    width, 2.8 

Forearm, ^ 44 

Flrtt  digit, 10 

tVoond  digit, 40 

Third digU:   metacarpal 41  4=42.6  88 

flmt  phalanx, 17     !I7 

ii«*(X>nd  phalanx 21.4  22 

thin!  phalanx, ^ 10.4  :i0.6 

Fourth  digit:  metararpal, :i8    i39 

flrn  phalanx 12    '12 

M-cond  phalanx, \h    WA 

PifUi  digit:   metacarpal, 87    l38 

flr«t  phalanx, 10    ,10 

iieoond  phalanx, 13     14 
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11 

6 

2.4 
40 

8 
38 


5 
4.4 


10.4 

5 

2.4 
43.6 

8 
36 


16.6 

19 

11 

36 

11 

14 

36 

10 

12 


10 
4S 


35.6 
16  5 
21.6 
11.4 
37.6 
10.6 
13.9 
86.8 
9.6 
12.7 


9 
77 

9 

2 
16 
,12 

5.4 

4.4 
14.4 
10 

5 

2.4 
44 

8.8 
87.* 
41 
17.4 
21.4 
11 
39 
12 
14.6 
T, 
lu.4 
13 


9 

56 

6 

0.8 
12 
26 

3.8 

3.4 
14 

8 

5 

2 
88 
10 
23 
29 
12.6 
15 

8.4 
27 

9.4 
11 
28 

8.8 
10 


9 

65 

7.6 

1 

15 
28.6 

4 

3  4 
14 

9.2 

4 

2 
43 

9 
35 
:18 
16 
19 
10.4 
M 
11 
14 
34 
lU 
12 


9 

72 

8.6 

1.4 
16.4 
32 

5 

4.8 
15 
10 

5 

2 
43 

9.8 
37 
41 
16 
21 
11 
:t7 
11.6 
15 
:i6 

10 
12 


75 

9 

1 
16 

■:w 

4.2 
4 

16 
10 

5 

26 
.40 

8 

86 
¥\ 
16.4 
20.6 
12 
37 
11.8 
14 
i3A 

9.4 
13 


9 

T2 

8.4 

2 
15 

4 
4 

15 
10 
6.S 

4S 

10 

37.6 

41 

17 

20 

11.8 

36 

11.4 

14 

86.4 

10 

12.4 


'*  This  bat  I  never  saw  flying  about  in  the  evening.  One  came  into 
my  cabin  one  night  about  9.30,  but  with  this  exception,  I  never  saw 
one  outside  of  the  shafts  and  tunnels  of  the  mines.  Here  they  were 
ftiirly  common  and  usually  found  near  the  mouth  of  the  opening — fre- 
quently where  the  sun  could  reach  them  at  some  hour  of  the  day. 
When  disturbed  during  the  day,  they  usually  took  to  the  open  air,  and 
either  sought  shelter  in  one  of  the  old  buildings  about  the  shaft,  or 
flew  into  one  of  the  abandoned  shafts  near  by.  They  showed  a 
marked  preference  for  the  light,  but  if  pursued  took  to  the  lower  levels 
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and  for  a  oumher  of  dars  did  not  venture  from  that  SiTgian  darkness 
thai  Vrjiprrtiiio*  seemed  to  prefer.  In  flight  they  were  quick  and 
Mniog — more  so  than  any  other  bst  I  have  met  with.  I  think  they 
se«med  to  see  well  even  in  bright  sunlight,  and  were  by  no  means  easy 
to  Mxrure  after  b<*ing  driven  from  the  mine. 

**  In  frcah  spcdmens  the  tongoe  is  very  similar  to  that  of  DryobaUs, 
being  extensible  for  at  least  an  inch  and  a  half  and  also  barbed,  though 
of  cnurw  the  barbs  are  soft." 

AxTRo/.ors  PAixiDus  (Le  Conte). — Five  specimens. 

**The  large,  pale  bat  I  only  took  in  the  cabin.  They  frequently 
came  in  through  the  open  door  and  were  secured  with  a  shingle." 

VfyriiKTiuoyiTim's  H.Allen.  Three  specimens.  As  Mr.  Anthony 
did  not  dintinguinh  between  the  s|)ecies  of  Vesprrtilio  and  Vetpentgo  in 
ht»  collection  it  is  probable  that  hb  notes  refer  in  greater  part  to  the 
latter. 

**  Vejfpertilic  is  the  only  bat  I  saw  during  the  evening.  They  usu* 
ally  csme  out  early,  but  owing  to  their  habit  of  flying  through  the 
bntth  very  low  ( «V6  ft.  above  the  ground)  they  were  hard  to  shoot 
IhiringJune  I  found  them  catching  injects  about  the  tops  of  the  cardones 
aad  shot  se%*eral.  One  was  found  under  a  plank  where  it  had  crawled 
t/»  spend  the  day.  They  were  common  in  the  mine,  seeking  the  deeper 
levf*ls  where  it  was  verv  dark,  in  marked  contrast  to  the  leaf-nose 
[  ^'Wr»»riy^^rM]  ihc  only  other  s|XH'ieH  found  under  ground.** 

Vi:^t'i:Kr<H>  ifli>i*KKt'H  H.  Allen.  Seven iipeoi menu  which  the  collector 
did  n«»t  4li*tin^ubh  frt)ni   VfSprrtiiio  wi/iV/im. — (wKKKIT  S.  Mii.LKR,  Jr. 

Deaths  from  Wild  Mammals  and  Snakes  in  India. — From 
thr  auouaJ  re(>ort  for  IMtlo  of  the  government  of  Madraii'  one  learns 
that  19*il  |»eriv>ns  were  killed  by  wild  mammals  and  snakes,  snd  that 
of  tb^«r.  277  cases  are  attributed  t4)  wild  mammnts  and  the  rest,  IMS, 
to  ■siak«B.      It  ii  possible  thst  the  deathn  re|M>rte<l  fmm  snake  bites 
msv  \ft  due  to  |H)ieoning  fn>m  other  sourix*i>.      The  deaths  caused  by 
wild  msrtimal*  are  shown  to  lie  : 
4  fniiti  eirphsatii. 
177  from  ti^rem. 
t»4  from  fianthen  or  leofianU. 
V2  fr<»m  bear*. 
lu  from  wol 


•It.   hU  D(iCe«  Mr.   Anthon/  t\ntn   mH  di«(iiiKii«h  U'tnw»     /    /  *ft'i.    mj/i/*.. 
'  Tkr  /«>>l«ifK  Srfitrnilirr.  lH«X> 
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2  from  hyenas. 
8  from  other  maromak. 
Of  these  deaths,  85  occurred  in  the  district  of  Ganjam  and  73  in 
Visagapatam.    In  Granjam  much  of  the  destruction  was  due  to  a  man- 
eating  tiger. 

The  largest  number  of  deaths  from  snake  bites  occurred  in  Chingle- 
put,  North  Arcot,  South  Aroot,  Tanjore,  Trichinopoly  and  Salem,  from 
which  districts  58  per  cent  of  the  total  number  were  reported. — F.  C.  K. 

The  Number  of  Living  Animal  Species. — For  the  benefit  of 
the  curious,  as  well  as  the  zoological  student,  the  following  table  giving 
the  census  of  the  animal  kingdom  as  known  in  the  years  1830, 1881  and 
1896  is  inserted.  The  first  two  columns  are  taken  from  a  note  by  A. 
Giinther,  in  Annals  and  Magazine  of  Natural  History,'  and  the  last 
from  a  note  in  The  Zoologist.*  The  last  was  compiled  in  February 
(1896)  by  the  contributors  to  The  Zoological  Record. 


1880 


1881 


1806 


Mammalia, 1,200  I       2,300  2.&00 

Av«, 3,600  I      11,000  12,600 

Reptilia 443  2,600  \     .^^^ 

BatrachiaiiB, 100  '          800  /    *'*^ 

Fishes, 3,600  ,      11,000  12,000 

Tunicata, .        .  900  # 

MoUusca, 11,000  33,000  50,000 

Brachiapoda, .        .  150 

Bryozoa, 1,800 

CYustacea, 1840  1,290  7,500  20,000 

Arachnida, 1,400  8,000  \  i^AAfi 

Ffcnogooida, 8  70  /  ^"'"^ 

-Nljriapoda, 450  1,300  I    onAA 

ProtracheaU ..'../    ^'^^ 

Hexapoda, 49,100  ;    220,150  230,000 

Vermets 412  6,090  6,150 

Echinodermata, 230  1,843  3  000 

Cceleoterata, 1834  500  2,200  2^000 

S|K>Dgifi-, 1835  50  400  1,500 

I'rotozoa, 305  3,300  6,100 


71,588        ai  1,558        3*>6,000 


It  may  be  noted  that  among  the  mollusca,  the  tunicates,  brachiopods 
and  bryozoa  were  probably  included  in  the  1 1 ,000  and  33,000  of  the  first 
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two  ilatcs.  The  dates  1840,  1834, 1H35,  are  the  enrlient  at  which  the 
«ouiiM»ration  of  the  groupi  oppoeite  them  was  made.  Of  course  the 
Mim  3^.000  will  not  be  recognized  as  complete  bj  the  student  of 
faAoisticfi,  who  will  claim  that  manj  valid  species  have  been  dei^ribed 
that  are  not  mentioned  in  the  Zoological  Record,  and  if  we  take 
«BtJmate«  into  consideration,  it  maj  be  noted  that  the  late  Dr.  C.  V. 
Rilrv  c»timated  that  10,000,000  would  not  be  too  great  a  number  to 
rrpr*«ent  the  probably  existing  species  of  insects  alone.  If  this  be  a 
fair  estimate  for  the  one  group,  insects,  then,  since  they  seem  to 
rpprearnt  about  two-thirds  of  the  whole,  a  reasonable  estimate  for  the 
wh^iU  animal  kingilom  would  l>e  alwrnt  15,000,000  of  species.  But  at 
the  same  time  that  this  estimate  is  considered,  it  should  be  noted  that 
the  faru  brought  to  light  within  the  last  few  years  by  students  of  the 
hanics  of  ont4>geny  and  especially  by  such  experimenta  at  those 
ilr  by  Weinmann  and  others  in  studying  the  seasonal  dimorphism  of 
of  I^|iido|»iera  intlicate  that  very  many  of  the  species  hitherto 
rnranleii  as  valid  may  be  far  from  valid,  and  that  descri|>tions  of 
sf^t^ie*  in  tlie  future  unless  they  are  based  upon  a  long  series  of 
cxfirrimenu  are  apt  to  be  much  more  uncertain  than  before. 

F.  C  K  KNTON. 


The  Terceira  Dog. — While  many  other  dogs  of  various  breeds 
arp  ar^-n  in  Trrc«*ira.  the  yellowinh-brown  bull  dog,  nflen  with  black 
farr  m  %•  abundant  as  to  Im>  rerofriiin^d  as  the  rhanu'tiristio  dog  of  the 
Miri'l  <*  inimnnly  it  staiidH  snnie  two  feel  hi^^h,  and  while  often  gentle 
!•  frr«|'i«-htly  vrry  iavagr.  It  in  naid  that  tho^K*  intended  for  watrh  dogs 
arr  traitini  !••  jump  nt  a  hat  held  in  the  hand,  in  tliii*  way  learning  to 
•pririi*  at  a  |vnhiii  they  Ittack.  When  kept  chame*!.  and  not  fondled, 
ib^v  m:\\  attark  any  iiemnn  approa<*hing,  even  refusing  to  recognite 
thrti  tiiA*t«'r  at  iii^ht  in  many  ca^ei*. 

I  •  iail>  the  ears  are  trininie<)  round,  and  the  iihort.  defi>rmed  tail  is 
4"r\Lr^i  u»  a  ituli,  Ml  that  tliwe  niarkii  an*  alni«Nit  v  eliaraoterintie  as 
Ih  *-  vliirh  are  her<*clitary. 

I  k-rm^itiuallv  a  iliig  t»f  thii  l>n*4*d  is  stiMi  uii  the  other  islands,  Madeira, 
•f  lUr  <*■  111 ti unit,  hut  all  that  I  have  rver  MH*n  Wfre  (»riginatly  lierived 
ff-^fii  r^Torirs,  and  an*  ralletl  Tentira  dopi  by  the  r«irtiij:ui»«e.  The 
gr<#ii{'  -'f  thrsi-  dii^TR  acoini|»iin\iii^  IMutt*  V  •.  I  nwr  (•»  Mr.  .\.  Iv  t  ady, 
of  rr"«idrniv.  Th«*  pinglr  animal  1  toi>k  Hiih  u  Kodak  on  a^hipinthe 
«t:axi.Li  —  Wm.  Ti:i  i.i.%-i  . 


80  The  AtMriean  Naturalist  [J^nmty, 


ENTOMOLOGY.' 

Antennae  of  Lepidoptera. — Mr.  Donaldson  Bodiue  summarises* 
his  studies  of  the  antennse  of  Lepidoptera  as  follows : 

1.  "Muscles  in  the  head  move  the  scape;  muscles  in  the  scape  moTe 
the  pedicel ;  distad  of  the  scape  no  muscles  have  been  demonstrated, 
and  the  clavola  is,  therefore,  capable  of  motion  in  itself  only  when  acted 
upon  by  some  external  force  causing  a  flexure  and  a  subsequent  exten- 
sion. 

2.  Besides  organs  for  protection  there  are  at  least  six  types  of  sense 
organs  situated  in  the  antennae,  and  all  but  one  are  developed  from  a 
simple  sense-hair,  inserted  at  the  ectal  end  of  a  pore  canal  through 
which  it  is  connected  with  a  multinuclear  sense-cell. 

3.  The  antennte  doubtless  function  as  sense  organs  of  touch,  smell 
and  hearing,  although  those  senses  are  not  subject  to  the  same  limita- 
tions as  in  the  higher  animals  and  may  be  considerably  different  id 
their  range  of  perception. 

4.  The  antennfe  show  that  all  Lepidoptera  are  descended  from  one 
primitive  stem  form,  of  which  we  may  predicate  the  more  essential 
feature  of  structure. 

5.  The  evolution  of  ventral  expansions,  of  pectinations,  of  the  cbitin- 
ous  surface,  of  the  sense  organs  shows  an  increasing  differentiation  of 
structure  following  ihe  demand  for  increasing  specialization  of  func- 
tion. 

6.  In  the  more  essential  features,  the  evidence  of  the  antenns  of  all 
the  families  of  the  Lepidoptera  confirms  the  provisional  classification 
based  upon  the  wing  structures,  though  in  a  number  of  cases  it  indi- 
cates a  change  in  the  relationships  of  the  families.'' 

Sleeping  Trees  of  Hymenoptera. — At  a  recent  meeting  of  the 
Entomological  Society  of  Washington,  Mr.  E.  A.  Schwarz  reported 
these  interesting  observations.'  In  Texas  during  April  and  May  two 
species  of  bees,  Melissodes  py^ctus  Cress,  and  Cctlioxyt*  texamis  Cress, 
were  seen  at  7.30  A.  M.  sleeping  on  dead  bushes,  mostly  CMs  palHda, 
It  is  on  the  thinnest,  outermost  twigs  and  more  particularly  on  the  stoat 
thorns  with  which  this  shrub  is  liberally  provided  that  single  sleeping 

'  Edited  by  Clarence  M.  Weed,  New  Ilamptihire  College,  LhirhaiD,  N.  H. 
'Trans.  Am.  Ent.  Soc., XXIII,  47. 
*  Proceedings.  IV,  24. 
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ifMrineiit  of  thcw  beet  are  found.  Their  poeition  is  uniform  ;  the  twig 
or  tbom  i»  gratfied  tightly  with  all  of  the  six  legs,  and,  in  addition  the 
■umdiblea  are  widely  opened  and  with  their  tips  fimilj  inserted  into 
tW  wood.  It  requires  some  force  comparatively  npeaking  to  dislodge 
tbe  liec»  from  their  fNisition.  *  *  *  On  the  very  first  day  I  found  that 
tWre  are  certain  dead  shrubs  which  ferve  as  sleeping  quarters  for  a 
toultitu«ie  of  the  bees.  In  the  coun*e  of  time  I  discovered  within  a 
short  diHance  four  shrulis  (or  dwarf  trees)  upon  each  of  which  from  <50 
to  lO  specimens  of  the  sleeping  bees  could  be  seen  every  morning, 
and  several  other  shrubs  which  harbored  a  smaller  number  of  specimens 
with  plenty  of  nK>ni  for  more.  Here  my  thinl  species  the  Sphegid 
foiapirra  urighiii  eotDCB  in.  It  was  always  on  the  sleeping  trees  in 
cuBpaoy  with  the  bees,  but  not  so  numerous  as  the  latter.  I  never  saw 
it  aaWep  at  the  hour  I  ma^le  these  ol>flervations,  but  the  specimens  were, 
like  watchmen,  slowly  walking  up  and  down  the  twigs,  over  the  bodies 
of  tb«  sleeping  bees,  carefully  and  deliberately  touching  and  examining 
with  tlieir  anteaiic  the  bees,  as  if  trying  to  arouse  them  from  their 
sleep.  If  I  had  l>een  on  the  spot  at  an  earlier  hour  I  would  no  doubt 
kmrt  ascertained  also  the  sleeping  habit  of  the  Coloptera.  A  well- 
frsqueoted  sleeping  tree  presents  a  very  striking  and  exceedingly  pretty 
mghu  which  I  never  wearied  of  observing  day  aAer  day.'* 

Effectiveneaaof  a  Net  in  Excluding  Insects.-  Prof  P.  Plateau 
has  ma«ir  a  number  of  interesting  ex|>eriments  as  to  the  efft^ctivenesM 
c/f  m  nrt  in  excluding  insects,  although  the  nu*shcs  were  wide  enough  to 
aL«jw  thrir  (kaivsage.  Ili^  c<»ncluiiioiis  nre:  ( 1 )  .\  stn*tche<l  net  does 
a-'C  al»«»lut^ly  utop  the  flight  of  insects,  rj;  In  tlicir  f!i;;ht  the  insects 
^irka«r  as  if  they  did  not  sev  the  mcshe**.  (3)  IHrert  piu«age  during 
flight  !•  alviayn  rare;  in  most  cmm^ii  the  inject  ^to|M*  and  scrambles 
thr^Kigh,  if  at  all.  (4)  The  explanation  \*  to  l»c  found  in  the  Inck  «>f 
|rrci*ii*n  aasticiated  with  com|NMind  even;  the  threads  of  the  net,  like 
etrhiiii;*  on  an  engraving  pnMliice  the  illusion  of  a  t*ontinoUM  clof«d 
si« rfarr  — JourntU  li«nf*il  }iirr.  Sitcirty, 

Life-History  of  the  Peach-tree  Borer.— There  in  but  one  gen- 
trmi»'»ti  of  Urvie  of  ^S'lrinimi  exitu»m  annually.  The  mothr*  ap|>ear  as 
tarlv  as  Mar  in  the  latitude  of  ^Vnnhinuitkn.  D.  (\.  and  nouihward, 
over  what  approximates  the  lower  auntral  region.  In  the  up(M*r  auMral 
fiipon,  roughly  comprising  tlie  Sifites  aUive  the  cotton  l>elt  and  l>elow 
tb«  a^irtliem  tier,  the  moths  do  not  ap|K*«r  until  after  tl*e  middle  of 
Jooc  Id  the  trantititui  region,  which  o>nipriiH*<«  the  northern  tier  i»f 
I.  together  with  mcMit  of  New  York  and  New  Kngland.  the  moths 
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appear  chiefly  in  July  and  later,  emerging,  however,  as  early  as  June, 
and  belated  individuals  as  late  as  October.  June  and  July  are  there* 
fore  the  worst  months  for  the  moths  over  the  principal  peach  districts. 
The  egg  k  deposited  on  the  bark,  usually  at  or  near  the  surfaoe  of  the 
ground,  although  rarely  it  may  be  placed  well  up  on  the  trunk  or  in 
the  crotches  of  the  larger  branches.  The  e^^  is  very  minute,  not  ex- 
ceeding 0.2  mm.  in  length,  oval,  yellowish-brown  in  color,  and  irreg- 
ularly ornamented  with  hexagonal  sculpturing.  The  young  larva  on 
hatching  is  very  active,  and  immediately  burrows  into  the  bark,  usually 
entering  at  cracks.  Having  worked  its  way  to  the  sapwood,  usually 
near  or  below  the  surface  of  the  ground,  it  feeds  steadily  through  the 
balance  of  the  summer  and  well  into  the  fall,  constantly  enlarging  its 
excavation,  and  causing  the  exudation  of  the  gum  intermixed  with  ex- 
crement and  fragments  of  bark,  which  is  so  characteristic  of  its  pres- 
ence. It  remains  dormant  in  the  larval  state  during  winter  and  resumes 
feeding  again  the  following  spring,  reaching  full  growth  in  the  central 
districts  by  the  middle  of  June.  It  transforms  to  chrysalis  within  an 
elongate,  cocoon-like  cell  constructed  of  its  own  frass  and  particles  of 
bark  attached  with  gum  and  threads  of  silk.  The  moths  emerge  very 
shortly  after  the  chrysalis  state  is  assumed,  usually  only  a  few  days 
intervening.  The  males  appear  a  few  days  earlier  than  the  females. — 
C.  L.  Marl  ATT,  Circular  No,  17,  Dept,  of  Agriculture, 

Smith's  Economic  Entomology. — Professor  J.  B.  Smith  has 
written  and  the  Lippinoott  C!ompany  has  published  a  valuable  and  read- 
able book  of  nearly  500  pages  with  abundant  illustrations.  Its  full 
title  "  E^nomic  Entomology  for  the  Farmer  and  Fruit-grower  and  for 
Use  as  a  Text-book  in  Agricultural  Schools  and  Colleges'*  indicates  its 
scope  and  purpose.  It  is  divided  into  three  parts  the  first  devoted  to 
the  structure  and  classification  of  insects;  the  second  to  the  classifica- 
tion and  life-histories  of  insects,  and  the  third  to  insecticides,  prevent- 
ives and  machinery.  Eight  chapters  are  devoted  to  the  first  part,  nine 
to  the  second  and  five  to  the  third.  The  book  is  an  admirable  resume 
of  the  present  status  of  economic  entomology,  and  will  prove  especially 
helpful  in  those  agricultural  colleges  where  the  course  in  entomology 
is  too  short  for  the  use  of  Comstock's  excellent  manual. — C.  M.  W. 

Oceanic  Migration  of  a  Dragon-fly.— Robert  McLachlan*  records 
the  taking  of  many  specimens  of  the  Dragon-fly  PantaUi  flaveseens  F. 
on  the  P.  and  O.  Steamer  '*  Victoria "  in  the  ocean  290  miles  from 

*  Ent.  Monthly  Magazine,  VII,  254. 
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K«Aliof  lilattd.  **  The  iniecU  were  obeenred  at  nighi  and  during  heavy 
waggmtlxtkg  nocturnal  migration  with  the  poisibility  that  thej  were 
;tiiK  ibelter  from  the  rain,  or  were  attracted  by  lights  in  the  cabin. 
Thi«  power  of  extended  migration  will  also  account  for  the  extension 
<d  tlie  tpecMs  oTer  the  whole  intertropical  lone,  and  far  beyond  it  on 
^tWreide." 


EMBRYOLCKIY.' 

Movementa  of  BUatomerea. — In  a  lengthy  and  detailed  paper 
Ymhmmt  Roux'  gives  the)  results  of  certain  experiments  upon  the 
Mlaitd  cells  of  the  morulas  and  young  gastnilas  of  the  frog.  In  pre- 
fioas  papers  he  had  shown  that  when  the  cells  are  teased  apart  in  solu- 
IMM  of  salt  or  of  white  of  egg  they  may  move  together  again,  travers- 
iag  sbort  distances  without  any  apparent  means.  He  considered  that 
«tlk  attracted  one  another  somewhat  as  do  s|>erm  and  ovum  and  rele- 
gnttd  such  attractive  phenomena  to  the  field  of  chemical  influences. 

Id  the  preaent  paper  minute  and  rigorously  classified  descriptions 
arr  ftveo  of  changes  which  such*  cells  undergo  when  onoe  they  have 
e>CDe  ittio  contact. 

la  general  two  or  more  cells  in  contact  glide,  or  crawl  as  it  were,  H|H)n 
oo*  an^iCher  into  some  new  relative  |Misiiion.  This  movement  of  one  or 
both  msy  bearcompanied  by  a  revolving  or  waltzing,  very  slowly.  The 
i'irtu  of  the  relb  lH*i*omefi  changed  very  niArke<lly,  as  is  eKfiecially  well 
sii«iwn  «h«*n  three  cells  form  a  rf)W.  In  thii^  cii>e  the  middle  one  is 
Tery  much  compreMetl,  as  if  thecelli*  crowdnl  together  with  jrreat  force. 

The  rrarrangements  and  rhan^^e^  of  iihA|)e  art*  in  w>nie  cfiM*ii  much  as 
tak«  plare  with  soap  bubblen  and  might  he  explninc^l  as  the  resultant 
of  the  lurface  tensions  <»f  the  iie|mrate  bubble*  tir  (*ellii.  But  in  many 
casr*  the  arrangements  are  directly  op(MMe<l  to  the  law^  governing  the 
arraiifrrnientJi  of  tuap  bubbles  an<i  cannot  l>e  explaine<l  on  m\  simple  a 
l»asi« 

iWai'les  the  external  changes  in  form  and  (wMiition  there  nn*  internal 
rhaAiTf*.  Si  if  made  evident  by  thu  cbang«^  in  (wNiitinn  ^f  tli«>  pi^^'nu-nt. 
Id  t«>rh  rrlU  as  have  more  or  U»«ii  pigment  tliiK  niav  rectile  frDtn  the 
surfa'-r  ti'apfvar  again  in  cf>ncentmt4Ml  form  ;tl  •Minic  (»n«*  rrt;i«in  of  the 

\AAeAhj  }L  A.  AndrrVB,   lUUimMrt*.   M«l  .  to  «H«>iii  a)Mtr»«t«  r«w<«*  attd 
'  \Thit  i   Koi   d  <>rf..  Ill,  June  VI,  |v»»v  p|«    ;i««l    l»'.l 
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cell.  When  several  cells  are  together  the  arrangemeDt  of  the  pigment 
appears  to  he  in  some  way  determined  with  reference  to  the  arrange- 
ment of  the  cells,  being  at  like  poles  or  in  zones,  etc.,  according  to  the 
way  the  cells  are  combined. 

The  bearing  of  these  facts  upon  normal  development  becomes  evident 
when  we  recall  that  not  only  are  rearrangements  of  cells  of  importance 
in  the  normal  processes  of  cleavage  in  many  eggs,  but  that  they  also 
seem  to  play  an  important  part  in  the  formation  of  the  later  embryo  in 
the  case  of  the  eggs  of  Ascaris  as  emphasized  by  O.  zur  Strassen.* 

Such  movements  of  cells  may  then  he  looked  for  as  a  not  unimpor- 
tant factor  in  the  production  of  the  characteristic  shapes  and  organs  of 
embryos. 

The  explanation  of  the  nature  of  these  movements  is  by  no  means 
ready.  The  author  recognizes  that  simple  surface  tension  of  a  homoge* 
neous  material  will  not  account  for  all  the  phenomena,  but  he  is  in- 
clined to  think  that  surface  tension  may  be  a  sufficient  cause  provided 
there  were  a  change  in  its  character  at  different  parts  of  the  same  cell 
and  at  different  times  in  the  same  area  owing  to  some  change  in  the 
nature  of  the  material  of  the  cell. 

A  Mechanical  Explanation  of  Cell  Division. — As  the  phe- 
nomena of  cell  division  form  so  large  a  part  of  the  visible  changes  the 
embryologist  studies,  he  will  eagerly  welcome  any  clue  to  their  better 
understanding.  Especially  when  we  are  offered  an  explanation  of 
the  complex  changes  of  indirect  or  mitotic  cell  division,  which  figure 
80  strikingly  in  the  important  early  changes  the  egg  undergoes.  If 
weary  of  the  idea  of  muscle-like  contractility  of  fibres  or  the  mysterious 
movements  of  chromosomes  under  chemical  influences  he  will  turn  with 
relief  to  the  mechanical  views  presented  by  Dr.  Ludwig  Rhumbler.* 

The  keynote  of  this  honest  attempt  lies  in  the  assumption  that  the 
observed  physical  changes  of  cell  division  may  be  due  to  puTe\y  phyeinal 
causes,  whatever  the  complexity  and  differences  of  ihe  unknown  ehem-' 
ira/ factors  lying  back  of  these  physical  changes. 

The  author  first  assumes  that  protoplasm  is  a  viscous  fluid,  next  that 
it  has  essentially  the  structure  claimed  by  Biitscbli,  that  is  he  regards 
protoplasm  as  a  froth  or  foam  of  more  liquid  drops  or  alveoli  surrounded 
by  less  liquid  surfaces  or  lamella; — in  which  may  be  fibres  of  soft  gran- 
ules arranged  in  rows. 

In  such  a  foam  radiating  lines  may  ap()ear  from  the  arrangements 
of  the  vesicles  or  alveoli  and  the  author  assumes  that  the  radiations  in 

*8ee  American  NBturalint,  Dec.  1896,  p.  1059. 

*  Arcbiv  f.  £nt.  der  Organittmeo,  III,  July  21, 1896,  pps.  527-618. 
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clmTin^  celU  are  of  this  nature  and  not  due  to  actual  threads.  That 
fadiaiioDS  maj  l>e  formed  in  various  preparations  of  soap-suds  and 
Mixture  of  white  of  e|cg  and  gelatine  is  shown  hj  careful  Bgures  and 
bj  diagrams  and  the  similarity  of  such  arti6cial  radiations  to  cell 
fadialion  demonstrated.  Here  a  contraction  of  a  central  body,  as  an 
airbubble«  sugtcests  the  way  in  which  the  centrosome  may  act. 

Id  elucidating  the  phenomena  of  cell  division  on  the  basis  of  a  foam 
structure  the  author  takes  the  figures  given  by  Ziegler  for  sea-urchin 
aod  nematode  at  a  norm.  In  these  eggs  the  nucleus  and  the  attraction 
•pbrree  undergo  very  marked  changes  in  »ixe  while  the  radiations  in  the 
pr«»Ciiplasm  outside  the  nucleus  quickly  grow  long  and  then  short. 
thrm  rhythmic  changes  of  size  and  distinctness  lead  to  the  following 
awQmpciona 

The  centrosome  alisorbs  liquid  from  the  surrounding  cytoplasm  and 
tWo  eoocentrates  it  into  smaller  bulk  than  it  formerly  occupied.  The 
avrleuii  swelb  from  absorbtion  of  liquid.  The  detailed  application 
<4  thfae  aasumed  factors  to  the  phenomena  of  cell  division  cannot 
wril  be  given  in  the  bounds  of  an  alwtract  and  must  be  sought  in  the 
original.  The  author  there  sets  forth  how  the  absorbtion  of  liquid  by 
th^  opotrusome  will  lead  to  the  formation  of  radiations,  asters,  as  well 
a*  to  thr  removal  of  yolk  b<Hiies,  etc.  fn>ni  the  neigh borhtHKl  of  the 
opntn«ome.  The  final  division  of  tht*  ct*ntni««4>nit*  i?*  brought  about  only 
ID  o*a*f*queticr  of  the  swelling  of  the  nucleus.  ThiH  IxMly  reni«»vrs  liquid 
U  »m  the  r^irioUA  n<»t  afl*rct4*d  by  the  ceiitrosonuii  and  thin  rt'itntval  of 
liquid  will  cauM  a  strain  which  may  In*  reprt^sented  as  a  syitt«*m  of 
ciirt r*  c«>nc^ntric  with  the  nucU*u«t.    Where  the  centrosome  lies  the  rvt*>- 

m 

|>Lat«u  ii  alrea<ly  leva  liquid,  mure  vi!«cid.  while  on  the  op|>o8ite  »ide  of 
ii^  nuclrus  it  is  most  liquid. 

1  be  rrmoval  of  liquid  fmni  lines  of  alveoli  caumnt  the  alveoli  to  iMTome 
•SiialWr  and  thun  the  rows  exercine  a  pull  n|M>n  the  n*^ion  of  the  centro- 
m*tae  Thi*  pull  of  the  alveolnr  material  eventually  pnrtH  the  eentro- 
m*tuir  aiiiJ  draw*  the  halves  aiiunder.  An  the  mwii  of  alv<*oli  iliat  nur- 
f'ind  the  nucleus  are  the  longest  th«*ir  (Hinlraction  under  i^ontinued  l<»«s 
«  f  i»r|uid  to  the  uucleufi  will  lead  t4>  the  M^paration  of  the  rrntroMinie 
A^alTr*  nil  ihey  r«u*h  the  |M»leM  of  th<*  nuehMin. 

The  ob«ervnl  second  in<*n*aM*  in  t^xit  of  tli«*  cmtrofmniei*  foiioi%i«  this 
prrvAi  of  II Uilrar  swelling  and  leadi*  to  tli<*  forntntion  of  n<*i%  M*Lfi  i»f 
radtAtion*.  These  ra4lii,  or  linrs  of  alv«*nli,  now  n-aeli  !•»  tlx*  irll  wiill 
%A*i  eiert  a  pull  u|K>n  it  an  liquid  i<«  tak«*n  in  from  llir  alv<-oli  to  the 
«watf(*>*mce.  As  the  n»ws  of  alv«*oli  Inn'ouie  nioiit  viK*id  nrar  the  crn- 
irmtmmm  a  more  liquid  region  is  left  in  the  t*t|uatorial  plane  and  here  the 
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alveolar  rows  fioallj  break  in  the  cleavage  of  the  cjtoplaem.  Mean* 
while  the  vacuole-like  nucleus  has  been  pulled  apart  towards  thecentro- 
somes. 

After  the  cleavage  of  the  cell  the  oentrosome  again  ceases  to  absorb 
liquid  and  so  passes  into  the  resting  stage.  The  case  where  there  is  an 
immediate  division  of  the  centrosome  into  two  that  remain  for  the  sub- 
sequent cell  divisions  also  admits  of  explanation  upon  this  alveolar 
basis ;  the  same  is  true  of  various  other  cases  and  phenomena. 

If  this  attempt  at  an  understanding  of  the  complex  marvels  of  cell 
division  appears  much  too  ineffectual  it  is  partly  due  to  the  imperfect 
representation  given  in  this  abstract  and  in  part  the  result  of  the  un- 
finished character  of  the  present  paper  which  claims  to  be  but  the  first 
of  a  series.  In  the  next  article  the  author  hopes  to  consider  the  nucleus 
with  its  chromosomes  and  spindle;  and  we  cannot  well  judge  of  the 
success  or  failure  of  the  attempt  till  that  part  lies  before  us. 

Probably  few  will  judge  that  much  ultimate  truth  has  yet  been  dis- 
covered in  the  attempted  explanation  of  such  exceedingly  complex  phe- 
nomena but  if  it  prove  that  the  right  line  of  research  has  been  struck 
the  author  has  added  much  to  our  conceptions  of  the  forces  at  work  in 
embryological  processes. 
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Experiment  on  Reinversion  of  the  Retinal  Image. — The 
inversion  of  the  image  on  the  retina,  and  its  influence  u])on  our  visual 
perception  of  space,  have  given  rise  to  considerable  discussion  in  the 
past.  That  we  see  things  in  an  upright  position  notwithstanding  this 
inversion,  has  seemed  to  many  writers  to  require  special  explanation. 
Accordingly,  some  have  assumed  a  reinversion  of  the  image  in  the 
cerebral  cortex,  while  others  have  adopted  a  theory  of  visual  pn>jection 
which  makes  the  retinal  inversion  essential  to  upright  vision.  During 
all  this  discussion  the  possible  relativity  of  up  and  down  escaped  notice 
for  a  long  time.  What  we  mean  by  down  is  simply  the  ground  side, 
and  by  up  simply  the  sky  side.  As  everything  imaged  on  the  retina  is 
inverted,  there  is  no  point  of  reference  to  give  an  indication  of  the 
inversion  of  the  rest.  The  only  problem  that  arisen,  then,  is  concern- 
iug  the  co-ordination  of  visual  with  tactile  space.  This  is  a  real  difli- 
culty :  I  see  my  left  hand  down  at  my  Iffl  side ;  I  feel  it  in  the  same 
place.     How  can  this  co-ordination  be  reconciled  with  the  fact  of  retinal 

*  Edited  by  H.  C.  Warren,  I*rinccton  UaiTersity,  Princeton,  N.  J. 
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ittTcnioo  ?  There  baTe  been  attenipts  to  explain  the  tituation  in  two 
4iilerefit  ways;  either  oo  one  of  the  theories  mentioned  above,  which 
mmmmt  the  tabjeetiTe  space-echeme  to  be  something  absolute  and  rigid, 
mmd  which  poetulate  a  cortical  or  projective  re-inversion  of  the  vianal 
ifpqre  to  eooform  with  the  unin verted  tactile  6gure ;  or  else  by  suppoe- 
iaf  the  space  scheme  plastic,  so  that  it  is  capable  of  being  determined^ 
or  al  least  *' oriented/'  by  experience.  According  to  the  latter  view 
the  vtaual  ami  tactile  '*  spaces  "  are  not  necessarily  the  i>ame  in  origin ; 
they  have  c»n>e  to  coincide  only  through  habitual  association. 

I>r.  G.  M.  Scratton,  of  the  University  of  California,  reported  at  the 
ff>reot  Psydiological  Congress  at  Munich  an  experiment  of  his  own, 
which  was,  so  far  as  it  went,  a  crucial  test  between  these  two  lines  of 
theory.  The  detaib  have  since  been  published  in  the  Piftfchologu^tl  Ae- 
r«rir.  (Vol.  Ill,  pp.  611-617),  from  which  I  quote.  By  means  of  a 
pair  of  convex  lenses,  he  iucceedc<l  in  inverting  the  6eld  of  vinion  with- 
oot  otherwise  altering  its  relations.  The  effect  of  this  contrivance, 
when  placed  to  the  eye,  was  to  give  a  re-inverted  (or  upright)  retinal 
image.  For  the  experiment,  the  apparatus  was  bound  to  the  face  in 
•Qch  a  way  as  to  exclude  from  the  right  eye  all  light  except  that  pass- 
iaig  through  biith  lenses,  and  the  visual  field  of  the  other  eye  was  dark* 
sfitd.  The  observer  wore  the  apparatus  constantly  for  two  days, 
except  at  night,  when  his  eyes  were  cnrefully  ban<lap'd ;  so  that  dur- 
iof:  all  thin  tim«»  he  saw  only  the  inverted  field  of  vision. 

-The  ciMine  of  ex  [lerienc^e/*  psvp  the  author,  in  rcfMirting  the  results, 
*' van  #^miethin^  as  follows:  All  images  at  finit  sppeareil  to  l>e  in- 
vertrvl :  the  riMim  and  nil  in  it  neetneil  u|w«ide  down.  The  hands  when 
•trKthed  out  from  Im*Iow  into  the  viitual  fielti  rn^emed  to  enter  from 
ml»'*Te  Yet  although  all  these  iinsf^ef*  were  clear  niid  definite,  they  did 
B«4  st  fir^t  w*eni  to  be  real  thing*,  like  the  ihiiigd  we  i^re  in  normal 
vifi'*ci.  hut  tliey  "eemed  to  )h*  nii^pln(*«*<1,  (n\m\  or  illusory  imnges  l>etween 
Ufe^ 't^Merver  snd  the  ohje<*ts  or  thingn  thenim'lve^.  For  the  memory- 
\m%i:f  hrmjght  over  from  normal  virion  ^till  oontinueii  to  Ih*  theii(nn<l- 
ar^i  and  criterion  <if  reality.  The  present  |>froi»plionf»  wen*  for  !M»nie 
traoftlatevl  involuntsrily  into  the  langusge  of  tiornuil  virion  ;  the 
visual  |ierceplion»  were  umhI  wimply  a**  Kignu  to  (l«»(eriiniM*  how 
and  where  the  object  vtouhl  ap|»ear  if  it  could  l»e  seen  uiili  r«'*tnrt'd  nor- 
■Mil  vi*i<fn.  Things  were  thim  i>ffn  in  (Mie  wsy  snd  thtmtjht  >»{  m  s  far 
4i0<rmit  way.     This  held  true  aliM»  of  nty  IhkIv.  *      * 

**  A*  I  moved  about  in  the  nM>ni.  the  movement  of  thr  visual  imsges 
a#  MV  hands  or  feet  were  at  firf>l  not  UM'd,  a*  in  tiornml  virion,  to  ilrride 
what  tactual  seoaations  ware  to  be  ex|)ected.       Knocks  sgsintt  things 
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in  plain  sight  were  more  or  leas  of  a  surprise.  I  felt  my  band  to  be  in 
a  different  position  from  that  in  which  I  saw  it,  and  could  not,  except 
bj  cool  deliberation,  use  its  visual  image  as  a  sign  of  impending  tactual 
experience.  After  a  time,  however,  repeated  experience  made  this  use 
of  the  visual  image  much  less  strange;  it  began  to  be  the  common 
guide  and  means  of  anticipation.  I  watched  my  feet  in  walking,  and 
saw  what  they  were  approaching,  and  expected  visual  and  tactual 
contact  to  be  reported  perceptionally  together.  In  this  way  the  limbs 
began  actually  to  feel  in  the  place  where  the  new  visual  perception  re- 
ported them  to  be.  The  vivid  connection  of  tactual  and  visual  percep- 
tions began  to  take  away  the  overpowering  force  of  the  localization 
lasting  over  from  normal  vision.  The  seen  images  thus  became  real 
things  just  as  in  normal  sight.  I  could  at  length  Jeel  my  feet  strike 
against  the  seen  floor,  although  the  floor  was  seen  on  the  opposite  side 
of  the  field  of  vision  from  that  to  which  at  the  beginning  of  the  experi- 
ment I  had  referred  these  tactual  sensations.  I  could  likewise  at  timea 
feel  that  my  arms  lay  between  my  head  and  this  new  position  of  the 
feet;  shoulders  and  head,  however,  which  under  the  circumstances 
could  never  be  directly  seen,  kept  the  old  localization  they  had  had  in 
normal  vision,  in  spite  of  the  logical  difficulty  that  the  shape  of  the 
body  and  the  localization  of  hands  and  feet  just  mentioned  made  such 
a  localization  of  the  shoulders  absurd. 

''Objects  lying  at  the  moment  outside  the  visual  field  (things 
at  the  side  of  the  observer,  for  example)  were  at  first  mentally  repres- 
ented as  they  would  have  appeared  in  normal  vision.  *  *  *  But  later 
I  found  myself  bringing  the  representation  of  unseen  objects  into  har- 
monious relation  with  the  present  perception.  They  began  now  to  be 
represented  nos  as  they  would  appear  if  normal  vision  were  restored, 
but  as  they  would  ap()ear  if  the  present  field  of  vision  were  widened  or 
moved  so  as  to  include  them.  *  *  * 

"  As  to  the  relation  of  the  visual  field  to  the  observer,  the  feeling  ^at 
the  field  was  upside  down  remained  in  general  throughout  the  experi- 
ment. At  times,  however,  there  were  peculiar  variations  in  this  feel- 
ing according  to  the  mental  attitude  of  the  observer  toward  the  present 
scene.  If  the  attention  was  directed  mainly  inward,  and  things  were 
viewed  only  in  indirect  attention,  they  seemed  clearly  to  be  inverted. 
But  when,  on  the  other  hand,  full  attention  was  given  to  the  outer  ob- 
jects, these  frequently  seemed  to  be  in  normal  position,  and  whatever 
there  was  of  abnormality  seemed  to  lie  in  myself,  as  if  head  and 
shoulders  were  inverted  and  I  were  viewing  objects  from  that  position, 
as  boys  sometimes  do  from  between  their  legs.  At  other  times  the  in- 
version seemed  confined  to  the  face  or  eyes  alone. 
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**C>D  rtmoTing  the  glaatet  on  the  third  day,  there  was  no  peculiar 
^sperieoce.  Normal  Titioo  was  restored  instantaneously  and  without 
mmy  diaturbaiioe  in  the  natural  appearance  or  position  of  objects." 

As  the  author  remarks,  the  experiment  did  not  cover  enough  time 
to  ^tctenmoe  the  full  power  of  experience.  But  the  main  |K>iDt  at 
two  oppoaini(  views  of  subjective  space  already  alluded  to— 
to  have  been  fairly  well  settled.  There  was  shown  to  be  a  poa* 
aibility  of  oo-ordinating  our  tactile  space  with  an  arti6cially  inverted 
▼iaoal  space ;  the  localiiation  of  the  hand  («.  5^.)  by  Jeelhig  was  gradually 
aanmilated  to  its  position  in  the  new  visual  6eld,  etc.  There  was  not,  of 
onan€«  time  to  overcome  completely  the  exfierienoe  of  ages  in  one  direo 
Cioo.  Hat  that  it  was  overcome  at  all,  and  that  the  new  experience 
«as  to  a  large  degree  reconcilable  with  the  tactile  data,  »hows  clearly, 
I  iJiiok,  that  the  original  co-ordination  is  quite  independent  of  any 
,%m\  projection  or  cerebral  re*in version.  The  two  s|Mice*sc*heroea 
»paratively ;  that  they  corres|>ond,  point  for  |X)int,  as  they  do,  is 
owing  timply  to  repeated  and  uncontradicted  ex|)erience. 

It  is  to  be  hoped  that  the  author  will  be  able  to  repeat  the  ex  peri- 
acot  again  and  observe  the  effect  of  a  longer  continuation  of  the  experi- 
aAce.  He  might  be  able  eventually  to  get  rid  of  the  iiemiiitent  inver* 
aiuo  of  the  bead  and  shoulden*,  |)erha|Mi,  by  Kxiking  at  himself  fre- 
qarotly  in  a  niirn»r.  If  a  single  pair  of  lenses  could  be  devised  to 
O'ver  IxKh  ryean,  the  difhcultien  arising  from  iniporffcl  convergeni^e 
migbi  be  overcome,  and  the  cX|H*riment  extendcsi  to  hinm'ular  viition. 

HoWAun  ('.  Wahrkm. 

Birds*  neats  and  inatinct.— Some  very  interesting  ohttervations 
oa  the  nesting  habit*  of  hinlfi  re<*orde<)  by  I>r.  U.  WillisniH  in  the  Oct* 

r  l*<lMii  numl>er  of  the  Z<M>IogtJ*t  an*  worthy  of  note,  the  more  m> 
th^f  liear  u|>on  the  siibjei*t  of  inftlinrt  and  the  |ioHer  of  learning 
from  eifirrience  that  ban  lately  Xwrw  ocrtipying  the  attention  of  ct»r* 
tain  |«ifrhol4jgi«ts.  It  mtif>t  Im*  re^rettrd  that  I>r.  Willinnif*'  obf»erva- 
tjifo*  seem  to  Im*  bap -hazard  an(Kthen*f<»re,  larking  the  detail  thnt  would 
■Mkv  them  oiin<*Iu»ive.  In  this  n*!*|MM*t  he  is  not  different  fr«>m  tho  hoiit 
c/  r»*l'*frical  oWrvem  that  rlaini  the  title  f)f  i»oieiitiHir.  Tnk<-  t'nr  in- 
his  note  regarding  eurkfMis  hunting  tht-ir  nests.  Il«*  r»tiyf»  "my 
informeil  me  one  ilnv  thnt  he  kn«-w  where  a  rti(*k<M.  Han  ^•>ii)^'  to 
lat  He  said  he  had  se«*n  a  nickiMi  (1v  out  of  a  h«'«)Lr«\  whirh  mii  «*x* 
aaioatioo  he  found  to  i*ont«in  a  hetlgenpiirrow***  ne?>t  nady  for  e^'pL 
TVe  b«>y's  expectation  was  realized.  !!«•  vinit«d  thr  iii-*t  re|»eat«lly, 
a»il  ooe  day  aouounoe«l  that  the  IIedg(*i(parrow  had  l>egun  \o  lay. 
Three  days  later  ha  brought  me  the  contenU  of  the  nest,  consisting  of 
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one  cockoo's  egg  and  the  clutch  of  hedge-sparrow's  eggs."  Now,  it 
may  be  asked,  how,  from  this  account,  is  one  to  be  sure  that  the  egg  wa» 
laid  bj  the  cuckoo  that  was  seen  to  fly  out  of  the  hedge?  There  is  no 
statement  that  the  bird  was  watched  from  day  to  day,  or  that  it  was 
known  to  roost  and  feed  in  that  immediate  vicinity.  No  one  is  said  to 
have  gone  early  in  the  morning  to  the  roosting  tree  and  from  that 
time  follow  and  note  the  actions  of  the  bird  through  the  day  until  it 
went  to  roost  again  for  the  night.  It  is  improbable  that  such  obeer* 
vations  were  made  in  this  case  in  this  way.  Yet  it  is  not  impossible  to 
make  them  thus  carefully,  for  it  has  been  done  in  studying  the  feeding 
habits  of  our  American  cuckoo. 

Aside  from  this  criticism  the  observations  are  very  interesting  so  far 
as  they  go.  For  instance  in  1889,  he  found  the  nest  of  a  Europeai^ 
blackbird  situated  in  a  depression  in  the  ground  very  much  as  one 
usually  finds  the  nests  of  the  skylark.  Several  other  blackbirds  nests 
were  found  by  the  keeper  of  the  wood,  which  were  similarly  placed. 
Two  thrushes  nests  were  also  found  in  the  neighlK)rhood,  and  like  those 
of  the  blackbirds  on  the  ground.  The  wood  abounded  in  thickets  and 
fir  trees,  but  these  more  favorable  places  contained  very  few  black* 
birds  or  thrushes'  nests.  It  was  learned  upon  inquiry  that  the  pro- 
prietor finding  the  wood  a  stronghold  for  these  species  had  made 
systematic  raids  upon  their  nests  in  consequence  of  their  destruction  of 
his  fruit.  Did  the  birds  profit  by  experience  and  seek  a  safer  position 
for  their  nests  ? 

The  other  instance  to  be  noted  concerns  the  sandpiper.  **  In  May^ 
1886,  just  when  these  birds  were  commencing  to  set,''  the  author  says, 
we  had  a  very  heavy  rainfall,  heavier  than  any  remembered  by  my 
father,  who  is  over  eighty  years  of  age.  The  land  on  each  side  of  the 
river  near  my  house  was  under  water.  The  common  sandpiper  usually 
nests  on  patches  of  gravel  thrown  up  by  the  water,  and  more  or  leM 
covered  with  docks  and  other  weeds.  These  places  being  flooded,  the 
nests  were  swept  away  and  destroyed.  On  the  subsidence  of  the  floods 
the  sandpii>ers  built  again  on  their  old  site8,  only  to  find  their  nests 
swept  away  by  another  flood.  In  the  nesting  season  of  the  following 
year  (1^^87),  wishing  to  secure  a  few  clutches  of  sandpiper's  eggs,  I 
searched  in  the  usual  places  for  a  whole  morning  without  success.  The 
next  day  I  accidently  <came  upon  a  sandpiper's  nest  containing  four 
eggs,  the  nest  being  placed  at  the  foot  of  a  willow  fully  100  yards  from 
the  river.  The  discovery  put  me  on  the  right  track,  and  I  found  six 
more  nests  in  various  positions,  all  a  long  way  from  the  river."  Evi* 
dently  this  was  profiting  by  experience  and  the  conclusion  is  borne  oat 
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bj  Um  (md  thai  the  birdi  teemed  to  conclude  that  the  oew  poeition  was 
BoC  to  faTormble  as  the  old  to  which  next  year  they  returned. 

His  numerous  other  obvervations  are  interesting  but  space  permits 
aocing  only  the  case  of  a  wood  warbler — which  usually  makes  a  covered 
Mflt — making  a  nest  in  a  situation  such  that  the  top  was  formed  by  the 
mot  of  a  tree, — F.  C.  Ken  yon. 

Paychic  Evolution. — In  the  paper  by  Mr.  Nichols  which  is  con- 
cluded in  this  number  of  the  Natukaliht,  is  to  be  found  the  Neodar- 
winian  doctrine  of  psychic  evolution,  which  is  aUo  adopted  by  Prof  W. 
11.  Jamen.  I  have  already  criticised  this  doctrine  as  expressed  by  Prof. 
Mark  Baldwin  in  a  pa|>er  in  the  Natukaliht  (1H95,  April,  p.  342; 
Mar,  pp.  422-28 ).  This  doctrine  is  in  short,  that  structures  come  into 
existence  before  the  functions  which  they  represent,  and  it  is,  therefore 
in  dirvct  opposition  to  the  Lamarckian  view,  that  structures  are  the 
rt^ult  of  functions.  Of  course  the  lamarckian  view  does  not  deny  thnt 
c>»mpleted  utructuren  perform  their  functiunn  better  than  they  can  l)e 
prrformeil  by  unsfiecialixed  structures.  This  doctrine  has  the  distinct 
advantaire  as  a  hypothesis,  of  really  doing  what  a  doctrine  of  evolution 
m  Mjpposed  to  do,  i.  e.  of  explaining  the  origin  of  structures.  This  the 
Neodarwinian  dcMHrine  doei*  not  do.  As  a  theory  of  origin  of  organs  of 
•f«<rifir  r<itii»ciousnesii  and  of  (heir  functions,  it  iHfpiite  the  same  whether 
«r  mfw»tjnie  with  Prof  .Janu*t«  (hat  rentnil  orgiinn  must  fir^l  exi^(,  or 
«k>eihrr  *!••  lM»lieve  ^ilh  Prof  Wiiiidt  thnt  tiK'riiil  end-orgnni*  must  first 
rxft.  Thr  fuel  i«*  that  u  d<M*trine  that  aM^iiiiios  that  any  organs  must 
he  pnniary  and  not  s<*condary  i«  in  sti  far  not  a  dortrine  of  evolution. 

Tl>r  fVf>liitionary  do<*trine  of  the  origin  of  or^^ansof  s|ie('ial  oonsiMous- 
iH"«i  nrnst  he  the  same  ai*  that  which  ex[>laini4  the  origin  of  otlicr 
orpih*  That  i^,  (hat  energies  acting  as  stimuli,  external  and  internal, 
taipitj«:ifi^  (»n  live  protoplasm.  pnMiu(*<'  mmlifuatitin**  (»f  it^  structure. 
If  thr«r  itfurtures  an*  conwrni**!  tlirectly  or  in<lirectly  in  the  pnMluc- 
Uon  or  HKMiification  of  state*  of  c()nM'ioUf»nt>.<t,  (heir  ui»e,  or  the  «>uhj«*4-- 
ti«»n  of  the  tiNictm  to  the  stimuli  which  pr(H]u<v  (hem.  will  pPMluce 
plrm^jrr  or  |min.  Th«'  i»rganism  prtKtH'd!*  to  re|»eat  or  av«»i<l  (lie  e\- 
prtAurr  tlirreafter  acc(»r<lin^'ly.  and  use  antl  di^Uf'e  have  their  U-^innin^. 

\VI»rtl>rr  any  form  «»f  general  an<l  dijrujN*  con*  'ionmiew  |»ret«»led  in 
tifCK*  siM-cial  forms  of  conM'iousneint,  or  whether  all  fornm  nf  ronsiinur^ 
aoHs  have  he^ti  due  to  corre»|»onding  vtimuii.  is  a  <>uhject  <>f  pre^'nt 
warch  It  can  be  a<wum«*<i  with  much  |iroita)*ility  hoMever.  that  the 
•tioiuli  of  |>rr«Mire.  heat,  light,  an<i  hun^'er,  would  prodiji^  ditferent 
fema  of  cuosctousueas,  sino*  they  wouhl  prixluce  ditlenntetlectsou  thr 
■hiwale  structure. 


92  The  Ammiean  NaturalUL  [JumAry^ 

That  this  is  the  proper  order  of  psychic  evolution  may  be  inferred 
from  two  considerations.  (1)  The  sensations  due  to  pressure,  light, 
heat,  hunger,  etc.  are  experienced  by  animals  of  low  as  well  as  of  high 
organization.  (2)  The  order  of  structural  evolution  is  from  the  homo- 
geneous to  the  heterogeneous,  or  from  the  generalized  to  the  special, 
ized. — E.  D.  Cope. 


MICROSCOPY. 


Formal,'  (Formaldehyde  40  per  cent,  solution). — Practical 
experience  with  Formal  in  the  Laboratory.  By  Bert  B.  Stroud,  D.  Sc., 
Instructor  in  Physiology,  Vertebrate  Zoology,  and  Neurology.  Cornell 
University,  Ithaca,  N.  Y. 

During  the  past  two  years  much  interets  has  been  shown  concerning 
formaldehyde,  as  an  agent  for  hardening  and  preserving  anatomic 
material.  An  extensive  literature  has  arisen,  which  as  Lee*  has  ob- 
served, is  sadly  confused  by  the  indiscriminate  and  incorrect  use  of  the 
terms  Formal  and  Forma  lose.  The  term  formal  is  a  very  bad  one. 
Because  according  to  the  principles  of  chemical  terminology  the  suf- 
fix ol  is  applied  to  a  different  class  of  compounds,  examples  of  which 
are  alcohol,  glycerol,  and  phenol. 

The  molecular  structure  of  the  aldehydes  differs  from  that  of  the  ex- 
amples given. 

Forma  lose  might  be  confused  with/omio^e,  a  mixture  of  carbohydrates 
.made  from  formaldehyde.     Formalin  is  a  term  which  has  no  meaning. 

We  have  to  deal  with  a  definite  chemical  individual ;  why  then 
should  it  not  be  called  by  its  own  proper  name  or  by  a  suitable  contrac- 
tion of  that  name?  It  may  be  urged  since  the  commercial  product  is 
a  solution  of  ga^ous  formaldehyde  in  water,  that  the  name  should  in- 
dicate such  solution.  But  the  term  hydrochloric  acid  is  an  excellent 
precedent  for  saying  formal  or  formaldehyde,  since  the  acid  of  the 
laboratory  is  a  solution  of  the  gas  HCl  in  water.  But  every  one  calls 
the  solution  hydrochloric  acid. 

*The  term  Fontuildehydf  h  a  cumbersome  one.  Professor  W.  R.  Omdorffhas 
•uggnted  that  FonnaU  from  Formal-dehyde  is  the  bettt  scientific  contrmctaon. 
The  term  Methanol,  for  formaldehyde,  was  adopted  by  the  Geneva  Congress  of 
Chemii«tit. 

*Formol  or  Formaldehyde?  AncUomischer  Anztigrr,  A'i,  Ao.  8,  October  f4» 
1895,  S.  S55-g66. 
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The  fCrra^h  of  the  40  per  cent,  solution  of  fomml  if  subject  to  some 
ramtton,  since  on  standing  for  a  long  time  it  de|>osits  a  precipitate  of 
metaformal  and  the  solution  is  weakened  bv  the  amount  of  formal  pre- 
cipitated. Metaformal  may  also  be  obtaine<l,  as  a  bluish-white  amor- 
plious  powder  on  simple  evaporation  of  the  commercial  40  per  cent. 
•oluti(»n.  Thb  amorphous  form  is  readily  soluble  in  water  heated  to 
<^)^-70^C.  It  can  l>e  easily  manufactured  and  would  soon  become  a 
ei>nmerrial  article  if  there  were  a  demand  for  it.  The  writer  suggests 
that  this  would  be  the  mo^t  convenient  and  economical  wav  to  use  for- 
mal.  Solutions  of  definite  strength  could  be  easily  prepared,  by  simply 
weijrhiog  the  proper  amount  and  dissolving  it  in  water  heated  to  TO*' 
C.  <  *4»nsiderable  expense  for  packing  and  transportation  would  be 
svuided. 

AfiioH  of  formal  on  animal  subManre^i. — The  writer  b  inclined  to 
believe  that  the  action  of  formal  varies  with  the  kind  of  tissue,  its 
SfHirce.  whether  from  an  squatic  or  a  terrestrial  vertebrate,  and  the 
peritMJ  of  immersion  in  the  liquid. 

1.  Ariion  OH  %thiU  of  egfj. — Six  portions  of  4  cc.  each  were  treated 
with  solutions  of  formal  of  the  fol  louring  strengths, — 0  2  per  cent.;  0.8 
per  oeol. ;  1.6  per  cent. ;  3.2  [tet  cent, ;  8  per  cent. ;  40  |)er  cent  The 
■ixtarea  were  put  into  vials  and  tightly  corked.  A  tlcK*culent  preci- 
p«late  resulted.  It  was  slight  in  the  dilute  solutions,  but  more  copious 
IB  the  Imttie  which  rontaincd  the 40 (percent,  formal.  XHvt  48  hours, 
the  dilute  solutions  had  assumetl  a  trauitlucent  ap|>earHnc^  but  remained 
perfectly  fluid.  The  40  |>er  cent,  solution  was  of  a  jolly-like  c«>nsi!(tency 
atid  waji  more  o|iaque  than  the  weaker  s^ilulions. 

1  The  mucus  of  |M*troniyion,  fi«h(^,  and  necturi  was  c«mgulat4Hl ;  at 
fir«i  transluf^eiit.  it  finally  l>e4*ame  more  or  les!^  opaque  and  nometimes 
oiuld  l»e  |N^le«i  off  fmm  the  skin. 

Tfie  firm  general  effect  of  formal  on  animal  tissue  i*  to  coagulate  the 
pr*ft4*id«  :  thi^  fact  pn»bably  account^  tor  it**  value  in  the  ( lolgi  method. 
Fats  are  ap(mn*ntly  little  alt4*n'<l.  It  hai*  Imh^u  ufieil  in  thi.<«  lalxiratory 
f*^  the  preservation  of  lampreys,  Amia.  and  other  fish  like  vertel)ral4i«, 
f'f  amphibia,  reptiles,  birdn.  mammals  and  of  brains.  The  action  on  v<>rte- 
bratni  up  Ut  and  inrludin^  amphibia  hanln^'n  nmn*  or  lef^  -ati-ifactory. 
But  tlie  rrault*  iifMin  niu«<'les  ami  vis<'era  ot'  reptihi*.  bird^  and  tnam* 
ft^al*  where  the  sfierimens  were  imnM'rstMJ  for  fotir  months  or  li»n^«T 
werr  far  from  l>eing  »atiiifart4»ry.  The  urtinii  in  rnpitl  nt  fir»»t.  then  pro- 
U  m«»rr  slovily.  M*veral  ni«»iith«  \w\\\\i  r<««|iiir(>d  to  olitnin  the  final 
t  llowerer,  material  for  immniinU  titJ>f*rtinjt*  mny  lie  kept  in 
'2  per  rent.  f*irmal  (formal  2  cc .  water  1»H  cc.  -. 

*  Haifiai  vtU  ke«p  (|uiitf  well  for  four  to  ux  vrrk«. 
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Among  the  undeeirmble  effects  may  be  mentioned : 

1.  Swelling  of  tissue  from  absorption  of  water. 

2.  Partial  solution  of  connective  tissue  elements. 

3.  Diminished  elasticity,  sometimes  brittleness,  of  glands,  ducts,  and 
membranous  viscera  so  that  they  may  not  survive  the  rough  usage  of 
the  average  beginner. 

4.  The  action  on  tissues  rich  in  proteids  as  muscles  of  the  terrestrial 
vertebrates  is  something  like  dissociation.  The  connective  tissue  b 
either  softened  or  dissolved  so  that  the  fasciculi  and  fibres  are  easily 
teased  apart. 

5.  Muscles  are  shortened  so  that  the  limbs  are  usually  flexed.  If  the 
limb  is  forcibly  extended,  either  the  muscles  themselves  or  the  tendons 
break.  The  dissection  of  individual  muscles  is  liable  to  tear  them.  If 
the  specimen  has  been  in  the  fluid  for  several  months,  the  muscles  be- 
come rigid  and  brittle.  If  the  limb  be  forcibly  adducted,  the  hume- 
rus or  femur  will  usually  break.  The  separation  of  individual  muscles 
and  the  demonstration  of  their  actions  are  very  difficult  or  even  im- 
possible. 

In  June,  1895,  a  lot  of  sea-lampreys  were  prepared  by  injecting  2 
per  cent  formal  through  the  dorsal  aorta.  They  were  then  put  into 
2  per  cent  formal.  The  solution  was  changed  three  times  and  about 
Sept  1,  they  were  put  into  50  per  cent  alcohol  In  Jan.,  1896,  the 
specimens  had  shrunken  slightly.  Preservation  was  fair,  with  the 
exception  of  a  long  longitudinal  check  in  the  axon  (notochord)  and 
the  blood  vessels  did  not  show  so  well  as  in  the  previous  year  when  al« 
cohol  was  used  for  injection  and  preservation. 

Brains, — Formal  appears  to  be  almost  an  ideal  fixer  and  preserva- 
tive for  brains  where  gross  morphology  is  the  object.  They  are  tough 
and  flexible ;  the  alba,  cinerea,  and  fibre  tracts  are  well  differentiated. 
The  natural  color  is  more  perfectly  retained  than  where  other  agents 
are  employed.  But  membranous  portions,  telas,  and  plexuses  are  not 
so  well  preserved  as  where  alcohol  is  used. 

The  following  mixture  was  satisfactorily  employed  for  sheep  brains — 
a  2  per  cent,  solution  of  formal : 

Formal  (40  per  cent,  solution)  20  cc. 

Sodium  chloride 46  grams. 

Water 1000  cc. 

Afler  5-8  days  the  specimens  may  go  into  2.5  ])er  cent,  formal  in- 
definitely. 

Eye^. — iSheej>8*  eyes  were  well  preser\'ed  in  2  j)er  cent,  formal ;  the 
cornea,  lens,  and  vitreurn  had  a  more  natural  ap{>earance  but  the  lens. 
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«Apnile«  and  recti  muaclet  were  much  better  preeerved  when  aloobol 
m  ufied. 

TKr  ekUf  objeeiion$  to  formal  are  : 

1.  It  does  not  preterve  well  the  plexuses  and  membranous  parietee 
</  tbe  brain. 

*2.  It  is  in  unstable  chemical  equilibrium. 

3.  The  conditions  attending  its  use  are  favorable  to  chemical  change, 
«.  #.,  (a  I  solution,  (b)  moderate  heat,  (c)  the  presence  of  substances 
tbsmwivei  in  unstable  chemical  equilibrium. 

4.  The  large  excess  of  water  present  causes  tissue  to  swell  and  aids  in 
diMolring  connectiTe  tissue. 

5.  Tbe  cost  of  a  given  solution  is  less  than  that  of  alcohol,  but  the 
rearwal  of  solutions  brings  the  total  expense  up  to  nearlj  that  of 
aleobol  frae  of  tax  ;  and  in  the  writer *s  judgment,  excepting  for  brains 
aad  perhaps  for  aquatic  vertebrates,  the  final  result  is  less  satisfiictorjr. 

8UMMARY. 

1 .  Tbe  most  suitable  crintraction  of  the  name  Formaldehyde  is  Formal. 
FormuUin  i»  meaningleai.     Formol  is  incorrect.     Formalo$e  is  mislead* 

2.  Hone  uniform  standard  for  pre[>aring  solutions  is  desirable. 

3  Formal  it  an  unstable  chemical  com|>ound.  It  polymerizes  on 
standing.  A  precipitate  of  Para-  and  Melaformaldehjde,  insoluble  in 
water  at  ordinary  temperatures,  ii*  formed  and  the  solution  is  Heakened 
by  thr  amount  of  the  prvcipitate. 

4  Para-  <»r  Metafornial  may  In*  procure*!  in  the  dry  form  and  solu* 
ran  lie  preparetl  when  deaire^l  by  nimply  <lii*sol?ing  the  required 

iMiot  in  hot  water  i  70^  (\).      This  would  1h*  the  more  economical 
waT  t'»  tit  formal. 

%    Formal  magtilatrti  proteidn  and  disso!v<'S  c<»nnectiv(*  tiHuue.     Th«> 
pr«icerds  tlowly  and  the  final  v-tTiM't  ix  rea<*he<l  in  aUtut  four 
iths 

^  Solution*  of  formal  viill  frvrtje  mi  that  it  is  unsafe*  for  tlu*  utiirsfrr 
of  mnaroni  prefiaration*. 

T  Formal,  as  a  grni^ral  pr«*sprvative  for  t«Tntitrial  vrrt«'l»ratr*.  in 
•iMati«fa«*t<*rT. 

F*»rfnal  ap|v«r«  t4i  ^i%'e  goiMl  rfMilts  for: 

4  Tb^  fiuation  and  prmer%'atton  of  hmins  f<>r  tli«*  ntudy  of  ^piM 
s»^pb«ih>fy  and  fiMunv. 

4    K'»f  tbe  preservation  of  the  r<irnea  and  viiriMiin  i»f  tli«'  fvf. 
€     \  ./f  the  ttolgi  uiHIkm]  nf  ttaininf;  iiorvt'  ivlU 
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d.  For  Weigert's  method. 

0.   For  the  temporary  preservation  of  anatomic  material. 
/.    Perhaps  for  the  preservation  of  aquatic  vertebrates. 
g.  For  hardening  material  in  which  the  blood  vessels  have  been  in- 
jected with  colored  gelatin. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Boston  Society  of  Natural  History. — December  2d. — The  folr 
lowing  communications  were  made :  *'  The  Early  Services  of  Mr. 
Thomas  T.  Bouv6  to  the  Society,"  by  Charles  J.  Sprague  and  James  C* 
White;  "Mr.  Bouv^'s  Work  in  the  Society  Since  1870," by  Alpheus 
Hyatt ;  "  Mr.  Bouv^'s  Work  in  Geology  and  Mineralogy,"  by  W.  0» 
Crosby. 

December  16ih. — The  following  papers  were  read :  Prof.  F.  W. 
Putnam,  '*  Statement  Concerning  Some  Recent  Discoveries  at  Trenton, 
N.  J.,  Bearing  Upon  the  Early  Presence  of  Man  in  the  ^Delaware 
Valley  ; "  Prof.  G.  Frederick  Wright,"  The  Extent  of  Preglacial  Eroeion 
in  the  United  States,  and  its  Bearing  on  the  Question  of  the  Length 
and  Date  of  the  Glacial  Period." — Samuel  Hknshaw,  Secretary. 

American  Philosophical  Society. — December  18th. — Dra.  W. 
H.  Furness,  3d,  and  H.  M.  Hiller  made  a  preliminary  report  on  their 
explorations  in  Borneo  and  the  Loochoo  Islands. 

University  of  Pennsylvania  Biological  Club. — December 
7th.  Program. — **  Demonstrations  of  Some  Mexican  Plants,"  Dr.  Joho 
W.  Harshberger;  **  Demonstrations  of  Slides  Showing  Conjugation  of 
Nuclei  in  the  Intestinal  Cells  of  Land  Isopods,"  Dr.  E.  G.  Conklin. 
Reviews :  Botanical,  Dr.  J.  M.  Macfarlane,  Dr.  H.  C.  Porter ;  Chemi* 
cal,  Dr.  Mary  E.  Pennington  ;  Psychological,  Dr.  Lightner  Witraer. 
Original  Communications :  "  Diseased  Action  and  Senility,  Considered 
in  Connection  with  Biological  Work,"  Dr.  J.  H.  Allen. 

December  21st  Program. — Demonstrations:  Slides  showing  deform- 
ation of  nuclei  in  the  intestinal  cells  of  Land  Isopods,  Dr.  E.  G. 
Conklin.  Reviews  :  Botanical,  Drs.  Macfarlane,  Harshberger,  Porter  ; 
Chemical,  Dr.  Mary  E.  Pennington ;  Psychological,  Dr.  Lightner 
Witmer  ;  Pathological,  Dr.  Ferree  Witmer.  Original  Communications: 
"  The  Native  Dahlias  of  Mexico,"  Dr.  John  W.  Harshburger. — H.  C. 
Porter,  Secretary, 
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SCIENTIFIC  NEWS. 

Mr.  <i(iMelin.  of  the  British  EmhaMV  in  Berlin,  mentions  in  a  recent 
refntrt  imva  the  7Vm#^)  that  the  question  of  preservin^i:  hig  game  io 
(ternian  Kast  Afric^a  has  l>een  tinder  the  consideration  of  the  local  au- 
tb«»ntit-s  f  >r  Nime  time  |»ast,  and  a  regulation  has  been  notified  at  Dar-es- 
Salsani,  which  it  is  ho|>ed  will  do  something  toward  checking  the  wanton 
drftniction  of  elrfihantii  and  other  indigenous  animals.  Under  this 
regulation  every  hunter  must  take  out  an  annual  license,  for  which  the 
frr  varirs  from  fi%'e  to  5O0  rupees,  the  former  being  the  ordinary  fee  for 
oaiivf*,  the  lutt^T  for  elephant  and  rhinoceros  hunting,  and  for  the 
aiembcrs  of  i>|M»rting  exf»e<litions  into  the  interior.  licenses  are  not 
aeriinl  for  the  purfMise  of  obtaining  fooil,  nor  for  shooting  game  dam- 
agint;  rultivate^l  laud,  nor  for  shooting  apes,  l>easts  of  prev,  wild  boan«, 
rrpcilfs.  snd  all  birds,  except  ostriches  and  cranes.  Whatever  the 
circtjni«taiM'<«  the  iih(M»ting  \a  prohibited  of  all  young  game — calves, 
Um\;  yotin^  elt*phantj*,  either  tuskh^ss  or  having  tuskH  under  three 
kil«i»,  all  femalt*  irame,  if  n*cognizable — except,  of  course,  those  in  the 
shi*Te  i'at«*ir'>ry  of  niiprotec*t«'d  animals.  Further,  in  the  Moschi  dis- 
triri  of  Kilinia-Njnro.  no  one.  whdher  (towessing  a  lit^ense  or  not,  is 
sllf»wnl  without  the  s|»e<*ial  |>erniisi*ion  of  the  (tovernor  to  shoot  ante- 
li»pr».  cimlft-f.  btitfiilocM.  ostriches  and  cranes.  Further.  s|»ecial  per- 
iBiasi«*n  must  Ih*  obtained  to  hunt  these  with  nets,  by  kindling  fires,  or 
lif  bi^'  drivt^.  Tho!H*  who  sre  not  nstives  have  n\m  in  |>ay  10<>  rupees 
f'T  iliv  tir«t  t'lrphuiit  killc«l.  and  '2'ti)  fi»r  eiK-h  additioniil  nn«* :  nnd  50 
r.jf»*-«  f'tr  ibr  !jn»t  rliiiioreroj*.  and  l.'iO  for  each  •«ncn»e<linjr  one.  S|iecial 
faii.«-  |>rti«*rvi*«  an*  hIim)  to  b<r  fstabli^h(*d  ;  and  Major  von  Wi^^smann, 
:r.  B  •  imiiar  to  thi*  local  otiiivp*.  explaiuH  that  no  Hh<M»tiiig  whatever 
VI. 1  ^ir  ailowv<l  in  (h«*se  without  f«iM*cial  |ierniiM«ion  from  the  <iovern- 
a»et)t.  Thf  rt'M-rvcii  will  be  of  inU*rest  to  sciencv  iis  a  ni«*anH  of  pre- 
»r«iti^*  frijU)  «xtirpali«*it  the  rarer  s|M*ciei«,  and  the  (toverntir  calU  for 
•u«n{*~*tionsas  to  the  best  places  for  them.  They  an*  to  extend  in  each 
iiir«<ii'>ii  at  lt*a«t  ten  houm*  j<iurney  on  f«K»t.  lie  further  asks  for  suk* 
l««Cp.n*  n*  to  hipfNifMiLnmupt  pn*^*r^'es,  where  injury  wf»uM  not  be  done  to 
plBiit-iCi'ii*  T«o  (li*trictii  are  already  notifie<i  ns  ^ame  sanctuaries. 
Maj>r  %**ii  WiMniann  further  4iigp*fits  that  the  station  authorities  should 
rDiiraV'^r  to  tiiMiientirate  /t'brnn  (es|NTiiilly  when  eri»i*«4*d  willi  muscat 
ainl  i>iber  saM*]*  and  h(»rMii  >,  iistrirhef*.  nnd  hy«-na  dog}«  eroswd  with 
Kurftf-au  brr<^ls.  Mr.  <ii»f»M'lin  remarkn  that  the  U^t  nieann  (»f  pre- 
Tenlinc  ther&ttrniinatii»ii  ofelephaiitj*  wouKI  be  |4»  tix  by  internatiiuial 
a^rrrturiit  ami»ng«t  all   the  |M»wers  un  the  Vm^I  .Vfriran  coant  a  rloHe 
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time  for  elephant,  and  to  render  illegal  the  exportation  or  sale  of  tusks 
under  a  certain  age.    (Nature,  Oct.,  1896.) 

Dr.  Baumann,  who  died  at  Freiburg,  on  November  2d,  in  his 
forty-ninth  year,  was  Professor  of  Medical  Chemistry  at  the  University 
of  Freiburg  i.  B.  The  son  of  a  chemist  he  served  the  full  term  of  a 
pharmaceutical  apprenticeship  and  then  entered  the  Technical  College  of 
Stuttgart  in  order  to  complete  his  studies  in  physics,  chemistry  and 
natural  science.  Thence  he  went  to  Tubingen  to  take  his  diploma. 
There  the  noted  physiologist,  Hoppe-Seyler,  recognized  his  talent  and 
made  him  his  assistant ;  and  when  he  left  Tubingen  to  take  a  professor- 
ship at  the  University  of  Strassburg,  in  Alsace,  in  1872,  Baumann  ac- 
companied him.  In  1879  Baumann  was  made  Director  of  the  Chemical 
Department  of  the  Physiological  Institute  of  Berlin.  In  1882  he  went 
to  Freiburg  as  ordinary  professor  of  medical  chemistry,  and  there  re- 
mained until  his  death. 

Dr.  Thcodor  Morgo  died  September  6,  1896,  at  Szent  Lcirincz 
in  theComitat  Boranyu.  He  was  born  in  1816,  and  at  the  time  of  his 
death  was  Professor  of  Zoology  at  the  University  of  Budapest. 

Dr.  Raffaele  Zoja  died  September  26,  1896,  in  consequence  of 
an  Alpine  catastrophe.  Dr.  Zoja  was  born  March  10,  1869  and  at  the 
time  of  his  death  had  done  considerable  work  in  the  field  of  histology 
and  embryology.  Under  Maggi  he  worked  upon  Hydra;  at  the 
Naples  Zoological  Station,  upon  the  cell  structure  of  the  lower  inver- 
tebrates; at  Messina  with  Kleinenberg,  on  the  ontogeuomechanics  of 
Medusa;  and  in  Berlin  with  O.  Hertwig  on  the  development  of  il«carM 
megaiocephala.  This  last  work  he  had  just  finished  at  the  time  of  hi^ 
death. 

Dr.  August  Louis  Boot  died  Aug.  30,  1896.  He  was  born  Sept. 
18, 1821  and  took  the  degree  of  M.  D.  in  1845.  Medicine  not  proving  to 
his  taste  he  gave  up  practice  for  the  study  of  conchology  in  which  he 
became  well  known  as  the  author  of  **  Materiaux  pour  servir  a  I'^tude 
de  la  famille  des  Melaries  "  (1868),  **  Catalogue  scientifique  des  especea 
qui  composent  la  famille  des  M<^laniens ''  (1862),  and  **  Die  Melaniaceen 
in  Abbildungen  nach  der  Natui  mit  Beschreibungen." 

It  is  to  be  noted  that  the  salary  attached  to  the  position  of  Mackay 
Bacteriologist  to  the  Liumcan  Society  of  New  South  Wales,  which  re- 
cently advertised  in  Nature  for  applicants,  arises  from  £12,000  be- 
queathed by  Mr.  Wm.  Mackay.  His  total  benefactions  to  the  society 
amount  to  £100,000.  The  object  of  the  apjwiutment  is  entirely  the 
advancement  of  natural  knowledge  by  research. 
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XOCrrRNAL  PKOTE(TIVE  COLORATION  OF  MAM- 
MAlJi,  BIRDS,  FISIIt::s,  INSECTS,  ETC. 

By  a.  E.  Vkrbill.' 

Although  much  has  been  written  regarding  the  protective 
and  imitAtive  colors  and  forms  of  various  animals,  as  seen  bv 
davlight.  very  little  attention  has  been  paid  to  their  protective 
color*  a«>  set^n  by  moonlight,  twilight,  and  starlight,  whi*n  largo 
nufnlM-rs  of  j4|KK*i(*s  of  small  maminnis  and  fisht^H,  and  numer- 
ou*  in»*M't^  are  mo**t  active  in  search  of  food  and  most  <»f  the 
largt**  caniivorous   and    inm^ctivorous   species   are   abroad   in 

urmrrh  of  their  nrev.      Moreover  n»ost  birds  and  manv  fishes 

•     •  • 

and  in<M*cts  sleep  in  exp<»sed  situations  and  are  thus  subject  to 
th^  attarks  of  nocturnal  pre<laoeous  s|KTies.  The  latter,  in 
t«ini.  n«"e<l  prf»tectiver<»lor8  forthenighttinu*,  in  onler  t4>avoi<l 
thr  notice  of  their  prey.  One  of  the  mo*<t  evident  efleets  of 
iD<^j<*nli}*ht  or  starlight  is  to  give  very  bliiek  shadows.  In  th<* 
caA^  **(  bright  m<K>nlight  tht^se  l>lark  shadows  of  trees,  «'te., 
may  U*  broken  up  by  patch(*sof  white  moonlight.  Tli<Tefore, 
biai'k  (»r  dark-brown  aninuils  are  nearlv  invi^il>l«*  in  '>ucli 
shadow^  If  black  aninuils  have  patrho^  of  white  or  li^hi 
5«>n*»w  thejM*  will  serve  a  useful  pur|K>*H*  by  breaking  up  and 
obftf  unng  the  outlines  of  bird  or  In^a.^t  and  hmk  like  patches 
of  n«'«»nlight  on  a  shadow. 

ola  p*p«r  r^md  lirfon*  the  Mor|»hol(«ipi'ml  .SirtHT     IWx.  3<^  1^9^».) 
8 
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Accordingly  we  find  many  nocturnal  carnivorous  mammals 
that  are  black  (e.  g.^  minks,  fisher,  bears)  and  some  that  are  black 
and  white.  We  also  find  numerous  black,  as  well  as  black  and 
white,  birds,  insects,  etc.,  whose  colors  can  best  be  explained  as 
due  to  the  influence  of  natural  selection  among  protective 
nocturnal  colors.  The  dark  gray  and  brownish-gray  colors  so 
common  among  small  nocturnal  mammals,  like  mice,arvicola^, 
moles,  shrews,  marsupials,  etc.,  are  highly  protective  at  night. 
Even  when  these  creatures  are  running  about  among  green 
grass  and  weeds  they  are  scarcely  visible  in  a  feeble  light. 
Such  colors  are  not  at  all  protective  in  the  day  time,  in  such 
places.  Moreover,  such  mammals  usually  hide  in  holes  or 
crevices  in  the  day  time,  where  the  color  does  not  matter. 

Most  nocturnal  black,  brown,  and  dark  gray  insects,  like  the 
ground  beetles,  crickets,  ants,  etc.,  unquestionably  find  protec- 
tion in  these  colors,  though  they  are  conspicuous  in  the  day 
time.  Among  diurnal  birds  and  insects  there  are,  also,  many 
cases  of  conspicuous  and  bright  colors  that  become  protective 
by  moonlight  and  starlight,  when  these  creatures  are  asleep  or 
quietly  resting  among  foliage  or  flowers,  and  most  exposed  to 
their  nocturnal  enemies.  In  general,  it  may  be  said  that  in 
all  cases  where  black  or  very  dark  colors  are  strongly  contrasted 
with  white,  yellow,  or  other  light  markings,  these  patterns  are 
more  likely  to  be  protective  at  night  than  in  the  day  time. 
Such  colors  may  be  due,  in  many  cases,  to  other  causes,  but 
when  no  special  cause  for  their  origin  can  be  found,  they  are 
probably  due,  in  most  cases,  to  nocturiial  protective  value,  and 
this  can  be  definitely  ascertained  by  a  study  of  the  nocturnal 
habits  and  surroundings. 

Many  of  our  native  butterflies  have  bright  and  conspicuous 
colors  which  are  the  reverse  of  protective  in  the  daytime, 
when  their  acute  senses  and  active  habits  aflbrd  fair  protection. 
But  I  have  observed  that  at  night,  when  roosting  on  flowers, 
their  colors  so  blend  with  those  of  the  flowers  as  to  render  them 
inconspicuous,  even  in  good  moonlight.  Many  species  of 
Anjt/nnis  and  allied  genera  are  conspicuously  marked  with  red, 
brown,  and  orange  on  the  under  side  of  the  wings,  and  have 
bright  silvery  spots  or  blotches  in  addition,  so  that  they  are 
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conspicuous  in  the  daytime.  I  have  noticed  that  when  these 
Urge  butterflies  are  roosting  at  night  on  goldenrods  and  other 
Civorite  flowers,  with  their  wings  folded  up  over  the  back, 
their  colors  not  onlv  blend  with  those  of  the  flowers  but  their 
silvery  spots  shine  in  the  moonlight  like  the  dewdrops  that 
surround  them. 

Many  birds,  insects,  etc.,  have  acquired  colors  that  are  equally 
protective  both  by  day  and  by  night.  This  is  true  in  the  case 
of  tlie  green  colors  of  those  that  live  on  or  amongst  foliage,  and 
in  the  case  of  those  that  have  dull  gray  and  brown  colors,  imita- 
tive of  the  bark  of  trees  on  which  they  rest.  It  also  applies 
to  bright  coloreil  insects  that  live  on  flowers  of  the  same  colors. 
But  the  multitudes  of  cases,  which  cannot  l>e  explained  in 
this  way,  are  probably  due  to  special  nocturnal  protection. 

Many  fishes  that  rest  at  night  amongst  the  stems  of  aquatic 
grmme^,  sea-wee<ls,  etc.,  have  dark  or  black  stri[)es  crossing  the 
UmIv  transversely,  obliquely,  or  longitudinally.  Such  colors 
arf  highly  protective  at  night,  when  they  are  most  exposes!  to 
th^ir  pretlaceous  enemies,  for  the  dark  bands  then  resemble  the 
dark  stems  and  shadows  of  the  wee<ls,  an<l  serve  admirably  to 
OHJcral  the  outliix*  of  the  fish.  Black  fins  and  tails  starve  a 
similar  piir{M>se.  Such  markings  of  tislu'S  are  generally  more 
di«tinctly  develo|KHl  at  night  than  in  tin*  day  time,  as  explained 
m  the  ti*'Xt  article. 

In  a  !«imilar  way,  the  Mtripe<l  (\>lors  of  the  tiger  an*  doubt- 
!«*•  more  effective  for  concealment  at  night,  or  in  the  du.«»k  of 
^'T^ntng.  among  the  stalks  of  reeils  and  shrubs,  than  in  the 
day  time  The  same  is  true  of  the  colors  of  the  8|M»tte<l  jaguar, 
I«*o{4ird,  etc. 

The  common  nicc<Hin  is  fairlv  well  protected  even  in  the  dav 
timt-  by  its  gray  fur,  when  resting  on  the  large  gray  branches 
•  •f  tre***.  but  as  it  genenillv  liidt»s  l»v  dav  in  Imlts,  u«-  nnut 
r*";:apl  Its  |»eculiar  coloration  as  due  to  nocturnal  protecli»»n, 
lor  which  it  is  emniently  adapted. 
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Nocturnal  and  Diurnal  changes  in  the  Colors  of  Certain  Fishes^ 
and  of  the  S(juid  (Ix>ligo)y  wUh  notes  on  their  Sleeping  Habits. 
— These  observations  were  mostly  made  in  the  U.  S.  Fish 
Commission  Laboratory,  at  Wood's  Holl,  Mass.,  in  1885  to 
1887,  when  the  laboratory  was  in  excellent  condition  for  bio- 
logical studies.  In  order  to  observe  the  nocturnal  habits  of 
the  fishes,  etc.,  in  the  aquaria,  the  gas  was  turned  down  low,  so 
as  to  give  a  light  just  sufficient  for  distinct  vision,  after  every 
one  except  myself  had  retired.  Great  care  was  also  taken  not 
to  jar  the  floor  or  furniture.  Under  these  conditions  many 
interesting  observations  were  made.  It  was  noticed  that  while 
many  species  became  very  active  others  took  this  opportunity 
to  sleep,  and  in  doing  so,  assumed  unusual  colors  and  positions. 
Several  species  of  fishes,  while  asleep,  had  colors  very  different 
from  those  seen  in  the  day  time.  Others  showed  a  decided 
increase  in  the  intensity  or  contrast  of  their  colors,  without 
changing  the  pattern.  The  latter  was  the  more  common  habit, 
and  was  noticed  especially  in  the  case  of  species  that  have 
longitudinal,  transverse,  or  oblique  dark  bands  or  stripes  or 
irregular  mottlings.  As  previously  explained,  these  dark 
stripes  are  highly  protective  colors  for  fishes  that  rest  at  night 
among  weeds  and  grasses.  Among  those  showing  this  change 
are  several  species  of  minnows  {Fundulm),  and  the  king-fish 
{Menticirrus  uebnlosus),  in  which  the  blackish  stripes  come  out 
more  strongly  and  clearly  when  asleep  than  when  awake.  The 
black  sea-bass,  {Serranus  /uniiji),  especially  when  young,  shows 
its  black  markings  more  clearly  when  asleep.  The  sea  robins 
{Prionotus  palmipes  and  P.  eivlaus),  and  various  species  of 
flounders  sliow  more  strongly  contrasted  and  darker  colors 
than  in  the  day  time.  But  the  scup  or  porgy  {Stcnotomus  chry- 
sops)  shows  much  more  remarkable  changes  in  color.  This 
fish,  in  the  day  time,  usually  has  a  bright  silvery  color,  with  a 
brilliant  pearly  iridescence,  but  at  night,  while  asleep,  it  be- 
comes dull  bronzy  or  gray,  and  is  crossed  by  about  six  trans- 
verse black  bands,  colors  very  effective  for  concealment  among 
the  stalks  of  eel-grass  or  sea-weeds.  If  aroused  by  suddenly 
turning  up  the  gas,  it  immediately  resumes  its  day  time  colors. 
If  killed  in  alcohol  this  fish,  and  many  others,  as  well  as  the 
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•quids,  usually  taken  on  their  nocturnal  colors,  though  these 
generally  soon  fade  out 

A  species  of  file-fish  (MonacdfUhui)  which  has,  in  the  day 
time,  mottled  olive-green  and  brown  colors,  with  slightly  darker 
fios  and  tail,  when  sleeping  becomes  pallid  gray,  or  nearly 
white,  and  the  fins  and  tail  become  black.  This  and  other 
ivlated  s|)ecies  took  curious  positions  w^hile  asleep,  often  lean- 
ing up  obliquely,  with  the  back  against  the  glass  of  the  aquaria 
and  the  abdomen  resting  on  the  l>ottom  ;  sometimes,  also,  lean- 
ing up  in  a  comer  of  the  aquarium  with  the  body  curved,  or 
against  stones  in  similar  attitudes. 

The  tautog  or  black  fish  (Thutoga  onitis)  usually  sleeps  on 
one  side,  resting  under  the  edges  of  ro<*k8,  or  half  buried  in 
•and  or  gravel,  much  after  the  manner  of  flounders.  They 
often  had  their  bodies  variously  bent.  This  fish  did  not  show 
any  marked  change  of  colors,  but  its  onlinary  dark  colors  are 
Docturnally  (irotective. 

The  common  squid,  when  resting  quietly  on  the  bottom,  late 
at  night,  and  apparently  asleep,  takes  on  its  darkest  colors,  due 
Uk  th**  full  expansion  of  the  brown  and  purple  chromatophoree, 
Wf  ttiat  the  color  is  much  like  tlmt  <h»vrloi>ed  whfu  excite<l 
m  the  dttvtinu*  and  similar  to  the  usual  color  of  alcoholic 
«fie»  :fn««n*»  When  swinnninp  quietly  in  the  day  tiin**  the  usual 
c*'l'»r  !••  |»alli<I  or  translucent  bhiisli-white,  with  very  small, 
fi-alUrre*!,  dark  s|H*ck»*,  due  to  the  strongly  contnicted  chroma- 
U^f'hon*^  It  takes  this  color,  also,  when  resting  upon  the  light 
^fiiy  b«»ttornH,  waiting  for  the  appn>ach  of  the  small  fishes  on 
which  It  fttHJ.H.  It  has  the  |>ower  of  chanf;in^  its  colors  at  will, 
but  lU  nocturnal  color  is  probably  automatic  and  protective. 
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THE  INFERIOR  BOUNDARY  OF  THE  QUATERNARY 

ERA. 

By  Oscar  H.  Hershey. 

The  great  diversity  of  physical  conditions  of  the  earth's 
surface  in  the  Quaternary  era  of  its  geological  history,  has 
been  conducive  to  much  legitimate  difference  of  opinion 
among  students  as  to  the  most  natural  boundaries  of  the  era. 
A  few  consider  it  proper  to  commence  it  at  the  opening  of  de- 
position of  the  now  well  known  Lafayette  formation.  A  few 
others,  the  writer  included,  would  date  it  from  the  close  of  the 
Lafayette  epoch  of  aggradation  in  the  coastal  plain  and  Mis- 
sissippi embayment  regions.  But  the  larger  number  of  geolo- 
gists are  accustomed  to  refer  its  beginning  only  as  far  back  as 
the  first  marked  extension  of  land  ice  in  North  America  and 
Europe,  namely,  to  the  opening  of  the  Kansan  epoch.  It  is  the 
purpose  of  this  paper  to  defend,  if  possible,  the  intermediate 
proposition. 

The  Quaternary  era,  as  limited  by  many  geologists,  was 
characterized  by  a  great  extension  of  land  ice  in  the  form  of 
broad  neves  passing  into  and  bordered  by  vast  glaciers.  As 
known  from  their  effects,  these  masses  of  glacial  ice  were  of 
great  extent,  covering  at  their  maximum  expansion  millions 
of  square  miles  of  the  northern  temperate  zone,  and  having 
great  development  on  other  parts  of  the  earth's  surface,  nota- 
bly in  the  southern  portion  of  South  America,  and  on  nearly 
all  high  mountain  ranges  even  under  the  equator.  But  be- 
tween the  several  maxima  of  cold,  producing  and  in  part  pro- 
duced by  these  glaciers,  there  seem  to  have  been  climatic 
periods  of  comparative  mildness.  These  are  commonly  known 
as  interglacial  epochs  because  the  deposits  which  belong  to 
them  are  frequently  found  interbedded  with  those  which  are 
due  to  direct  ice  action,  and  also  because  they  separated  the 
several  epochs  wliose  most  characteristic  condition  was  glacia- 
tion.  But  the  interglacial  epochs  were  longer  than  the  alter- 
nate glacial  epochs,  so  that  in  point  of  time,  the  Quaternary 
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eren  considered  as  synonymous  with  the  term,  ''  The  Ice 
Age/'  did  not  have  glaciation  as  its  predominating  condition. 
lo  the  light  of  modem  discoveries  in  the  later  geologic  history 
of  Kuro|>e  and  America,  the  '*  Glacial  i>erio<l  "  becomes  more 
figurative  tlian  real.  Glaciation  was  the  most  remarkable  and 
the  most  prominent  feature  of  the  Quaternary  era,  but  its  im- 
portance was  not  so  great  as  to  overshadow  the  claims  of  other 
natural  conditions  to  the  right  of  constituting  the  essential  ele- 
ments in  the  definition  and  limitation  of  the  era. 

It  is  the  opinion  of  the  present  writer  that  the  era  whose 
tariy  lK>undary  is  under  discussion,  was  naturally  set  apart 
from  all  preceding  time  by  a  difference  in  climate,  and  to  a 
laas  marked  extent  by  a  difference  in  fauna  and  flora;  not  so 
much  by  new  species  of  animals  and  plants  as  by  a  different 
distribution  of  them.  Just  as  the  present  climate  differs  from 
ihat  of  the  Tertiaries  so  also  differed  the  general  Quaternary 
chniate  therefrom.  We  ans  in  fact,  probably  living  under  the 
Domial  conditions  of  the  Quaternary  era;  at  least  there  is  no 
r^ry  im(x>rtant  difference  between  the  interglacial  floral  and 
(aunal  remains  and  those  of  the  present  time.  Hut  all  of  the 
vanoU)«  line*?*  i>f  rt^search  into  tin*  conditions  prevalent  in  the 
Tfrtuirv  tra.  c*ombine  to  <h»in<»nslrate  that  its  clinmte,  in  anv 
given  geographic  district,  wils  somewhat  niildrr  than  in  the 
9^ti.*-  I'K-ality  at  the  pn'S4*nt  time.  It  is  tht*  time  of  rliange 
ir*mi  th«-  niihl  Tertiary  cliniate  to  tht»  som«»wliat  r(»hh»r  (Quater- 
nary cliniHtt*  that  I  would  mnsiihT  as  the  most  natural  and, 
tli**r»=-f«»r<'.  tin*  nii*st  convenient  divisional  Viuv  U'twrcn  the  two 
erajt 

In  «-ndeavoring  to  fix  this  time  of  rhiiiatir  transition  liy 
mc^*ni  of  the  effects  pHnhiciMl,  we  are  ronfronted  by  the  im[Kfr- 
fc"  t.<»n  of  the  geological  n*i*ord.  A  large  pjirt  of  the  interval 
l«rsii««f  II  the  limi*  of  pn»n<»un<MMl  Tertiary  niildnt^ss  an<l  early 
Quat«*rnary  !M»verily.  was  <K*eiipied  by  (M»ndition*4  not  lavoring 
the  pre«»4«rvation  of  organic*  n-nniins.  iiain«'ly,  by  an  ehvated 
O'tidition  of  tin*  land  an<l  rapid  erosion.  Iien<<-.  w«*  are 
f^wlu***-*!  l4>  the  n**ci«sitv  of  tlieoretirallv  «ledurin«'  ihe  nMi«<t 
|«rt*babh-  caus<'  of  «*uch  a  ^en«'ral  t-han^«'  in  eliiiiate.  and  then 
rfjdeAVt»nng  to  fix  by  evidenre,  if  possible,  the  tinn-  v\hen  Miid 
csu«r  orcaunes  came  into  operation. 
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t  ^The  general  climate  of  any  portion  of  the  earth's  surface  is 
determined  by  latitude,  i.  e.,  by  the  amount  of  heat  received 
from  the  sun.  But  there  are  other  influences  which  combine 
to  modify  the  climate  of  any  given  locality.  The  most  im- 
portant are  the  extent  and  position  of  the  bodies  of  land,  the 
heighth  and  trend  of  mountain  ranges,  and  the  relation  be- 
tween ocean  and  air  currents.  If  all  these  conditions  remain  un- 
changed for  a  very  long  period,  no  great  diversity  of  climate  will 
effect  the  locality.  But  any  disturbing  influence,  destroying  the 
relations  between  the  conditions  mentioned  must,  in  rerum 
naiune,  effect  the  climate  of  the  entire  earth  to  a  certain  extent. 
Of  strictly  terrestrial  causes  there  are  none  so  potent  to  bring 
about  this  result  as  great  earth  movements,  changing  the  rela- 
tion between  the  continents  and  seas,  thus  modifying  the  ocean 
currents,  and  by  presenting  barriers  in  the  form  of  high 
mountain  ranges,  jnterfering  with  the  courses  of  the  prevailing 
winds.  In  view  of  the  fact  that  astronomical  causes  of  the 
changes  of  geologic  climates  are  not  capable  of  practical  demon- 
stration, while  the  terrestrial  or  land  movement  theory  not 
only  is  capable  of  such  proof,  but  already  such  evidence  has 
been  collected  to  indicate  at  least  a  time  relation  between  the 
main  land  disturbances  and  the  most  important  climatic 
changes,  I  shall  consider  only  the  latter  hypothesis  in  the  pres- 
ent discussion. 

If  the  peninsula  of  Florida  were  uplifted  several  thousand 
feet  into  a  high  narrow  plateau,  and  then  dissevered  by  the 
erosion  of  deep  valleys  into  separate  mountain  peaks  and 
ridges,  the  present  warm  temperate  and  subtropical  flora  and 
fauna  would  largely  disappear.  With  the  production  of  a 
rocky  sea-cliff*  about  its  borders  and  the  destruction  of  the 
swamps  and  marshes,  the  palmetto  and  alligator,  each  the 
most  characteristic  portion  of  the  Floridian  flora  and  fauna, 
would  be  eliminated;  forced  to  migrate  or  become  extinctw 
With  them  would  go  the  destruction  of  many  other  animals 
and  plants.  The  geologist  who  would  make  a  study  of  the 
region  one  million  years  hence,  would  find  such  a  great  con- 
trast in  the  fossil  remains  enclosed  in  the  strata  laid  down  near 
the  coast  now  and  those  after  the  uplift,  that  he  would  be  con- 
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tirained  to  refer  them  to  separate  periods  in  his  geologic  clas- 
sification. Yet  the  climate  and  natural  history  conditions  of 
the  rest  of  the  earth's  surface  may  have  remained  unchanged, 
9o  that  his  divisions,  based  on  the  changes  in  Florida,  would 
be  of  merely  local  significance. 

But  if  the  uplift,  instead  of  being  confined  to  the  peninsula 
of  Florida,  were  of  continental  extent,  its  effects  would  be  far 

aching  and  very  important.  With  the  extension  of  the  land 
ttiere  would  be  an  increase  of  the  distinctly  interior  por- 
tion of  the  continent,  whose  climate,  slightly  different  from 
that  of  the  coasts,  would  have  an  appreciable  effect  on  the 
flora  and  laud  fauna  of  the  present  coastal  regions.  The  eleva- 
tion of  the  continent,  also,  would  lower  the  general  tempera- 
lure  throughout  itjf  extent,  driving  southward  the  present 
north  border  of  various  temi>orate  si>ecies  of  trees  and  other 
plants,  and  so  changing  the  facies  of  the  flora  in  any  given 
localitv.  Such  elevation  of  a  vorv  extensive  land  area,  if 
thousands  of  feet  in  height,  would  have  some  effect  on  the 
climate  of  the  entire  earth,  although  just  what  this  effect  would 
be  would  depend  largely  upon  the  situation  of  the  uplifted 
Und  with  relation  to  the  prrvailiug  wiixls  ami  (K*ean  currents. 
But  the  incist  iin|K>rtant  manner  in  whioh  the  uplift  would 
f^tft^-t  the  natural  liiHtory  of  the  <*niitiiHMit  wuuld  Im*  through 
M'lual  chau^«»s  of  its  Soil  and  physical  f«*alurfs.  The  lo\v-ly- 
iitf:,  iManewhat  Hwampy  plain,  with  '\in  (l<M'p  soil  resulting  from 
a  I'-ng  accumulatiott  of  the  prcMlucts  of  secular  decay,  would 
^'i\v  pla<*i*  to  a  ^harply  dissected  plateau,  the  sterp  hill  sides 
and  narr«>w  cie^t^  of  its  individual  rid^'<»s  mvend  l»ut  thinly 
Willi  u  «tony  soil.  While  the  «tr«*ct  upon  the  Mora  and  fauna 
of  any  one  change  in  conditions  would  probably  he  conipara- 
t!V«  ly  flight,  thf  <*ond>ined  elTeit  of  all  must  hr  <-(>n*»id»rahle, 
rr<ri  if  the  uplift  In*  hut  litth-  ln«l«*rd.  it  srcins  f'Vidcnt  that 
f.'»l  ••vrii  the  h»a*<t  chang<*in  tin*  ndation  ht-twetn  land  aiid  »*ea 
ran  *»rour  without  s<>nn*how  ftlfcting  tin*  cliinate.  and  through 
;t  lh«'  lif«*  characters  of  the  ri»gi«»n  in  inovrnitiit. 

In  an  article  entitled  **  Tin*  K«datioii  iM-tunii  UaM'Irveling 
an<l  Organic  Kvolution,'  J.  B.  NN'ood worth  di»»«  u^-mv*  "threlhct, 

'  Aawrirsii<icoluffia,  Vol    XIV.  Nn    4.  <».(,.U*r   I*»*.M. 
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on  organisms,  of  the  changes  in  physical  geography  which 
arise  in  the  process  of  baseleveling."  One  of  his  most  im- 
portant conclusions  is  that  the  great  change  at  the  close  of  the 
Mesozoic  era,  from  a  characteristically  reptilian  to  an  equally 
characteristic  mammalian  land  fauna,  was  due  primarily  to 
the  great  change  in  the  physical  features  of  the  continent 
which  is  known  to  have  closed  the  Cretaceous  and  introduced 
the  Eocene  period.  The  low-lying  denudation  plain  of  the- 
later  Mesozoic  era  was  rapidly  changed  into  the  more  elevated 
hilly  land  surface  of  the  early  Tertiary  era.  Toward  the  clos- 
ing stages  of  Tertiary  time,  a  peneplain  had  again  been 
formed  over  a  large  portion  of  the  continent,  but  it  was  not  so- 
perfect  nor  so  extended  as  the  previous  one,  and,  hence,  its 
effect  upon  organic  life  was  less  marked. 

The  main  Tertiary  or  Tennesseean  period  of  base-leveling 
in  the  eastern  portion  of  North  America  was  terminated  by  a 
slight  seaward  tilting  of  the  continental  plateau.  A  portion 
of  the  former  land  area  was  depressed  beneath  the  sea,  and  oxk 
it  was  laid  down  a  marine  formation  of  red  and  orange  grav- 
elly loam — the  Lafayette  formation.  Tlie  land  on  the  alterna- 
tive side  of  the  axis  of  general  deformation  was  slightly  up- 
lifted, thereby  stimulating  the  streams  to  greater  activity^ 
which  carried  the  products  of  rock  disintegration  into  the 
neighboring  sea  to  form  the  Lafayette  formation.  The  soil  and 
subsoil  of  the  land  area  of  that  time  were  prevailingly  of  a 
red  color,  for  had  it  been  otherwise  the  Lafayette  formation 
would  not  be  so  generally  of  that  tint.  Red  soils  are  charac- 
teristic of  lands  whose  climate  is  comparatively  mild.  The 
soils  of  the  central  and  upper  Mississippi  basin,  from  whence 
chiefly  was  derived  the  red  Lafayette  loam  of  the  Mississippi 
embayment  region,  are  not  known  to  have  been  of  a  decided 
reddish  tint  in  the  Quaternary  era,  except  locally  during  the 
mild  Aftonian  interglacial  epoch.  On  the  contrary,  the  col- 
ors which  almost  exclusively  dominate  the  deposits  and  buried 
soils  of  the  (Quaternary  era  are  blue,  yellow,  brown  and  black. 
The  fineness  of  tho  materials  introduced  by  glaciation,  the 
broad  swampy  flats,  and  the  usually  severe  winter  climate 
were  the  combined  causes  of  the  dark  color  of  the  Quaternary 
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•oik.  None  of  tbese  conditions  were  present  in  any  marked 
dej^ree  during  the  I^fayelte  period,  as  the  color  and  composi- 
tion of  the  marine  depojiits  and  interior  river  gravels  positively 
demonstrate. 

The  causes  which  produced  glaciation  not  yet  having  begun 
to  ufierate  on  the  continent,  the  extension  of  the  warm  gulf 
waters  to  the  head  of  the  Mississippi  embayment  and  the 
borders  of  the  soutliern  Ap[>alachian  province,  must  have  in- 
troduced a  milder  climate  into  the  upper  and  central  portions 
of  the  Mississippi  basin,  providing  no  counteracting  influences 
wen*  brought  to  bear.  The  probable  slight  elevation  of  the 
continent  northward  from  the  I^fayettc  coast  certainly  did 
not  {MMMCfw  sufficient  [K>wer  to  modify  the  climate  to  any  a|>- 
prei*iable  extent.  Therefore,  it  seems  evident  that  any  change 
of  climat4^in  the  eastern  half  of  the  territorv  now  included  in 
the  rnit4*d  S(at4*9«,  which  may  have  accompanied  the  opening 
and  culminating  sUiges  of  thel^fayette  epoch,  must  have  been 
io  the  nature  of  increa.*<ing  mildness  instead  of  an  increase  in 
the  severity  of  the  climate'.  In  short,  so  far  as  the  climate  is 
concerned,  all  the  evidence  which  is  at  present  known  to  exist 
L*  demonstrative  of  the  practical  continuance  of  Tertiary  cun- 
diU<»n^  U*  the  cliise  of  the  Lafayi*tte  eptK-h.  llencr,  those 
^r*'l«>^)stj«  who  wi»h  to  include  tlur  Lafuyrtte  epoch  umler  the 
i^uatrrnary  vm,  must  bus4*  their  claim.**  on  some  othiT  natural 
fratiir*  than  climate.  Mm*  <'arth  niov«infnt,  if  its  I'tfects  are 
not  |<r<»minfnt,  cannot  Ik.*  considiTcd  as  instituting  a  n<*w  era, 
An<l.  .1*  the  elevation  of  any  part  of  Anieri«'a  or  the  world  at 
Ur^'  in  the  l^fayette  epcK'h  is  not  known  to  have  been  ^r«'at 
;f*  vertical  extent,  and  to  have  S4»riouslv  etlecteil  clinnite**,  it 
can  har'lly  constitute  a  l«*^itimate  rt*iuM)n  fi>r  placing  the  e|NK:h 
lu  lh«  l^urtternary  era. 

ImuM'ihately  following  the  cUi^v  of  the  Lafayette'  epoch  tli«re 
«a.«  -A  |M*ri<Ml  of  pront»unc(*tl  elev)iti«>n  of  the  continent  Tins 
;«  l(i'i;<  at4tl  bv  the  vallev*«  which  have  bien  er<HhtI  U'neath 
%L»  •  irface  of  the  Lafayette  dep<»s)t>,  by  the  ^reat  ileplh  i>f  the 
o%utnl  \ alleys  now  stibnier^ed  to  fnrni  the  tmnN  <»f  the  coasts 
of  Iir;ti»h  America.  Alaska,  Scotland.  Norway.  Tatii^oina  and 
ochrr  |'<.;rtJons  of   the  earths    land  area  .  and    no   less  truly 
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though  less  definitely  by  the  canon  valleys  of  the  interior  por- 
tions of  the  North  American  continent.  The  period  of  high- 
level  continued  to  the  opening  of  the  Kansan  epoch  of  glacia- 
tion,  when,  through  some  cause  not  rightly  understood,  but 
probably  largely  the  great  weight  of  the  accumulating  ice- 
sheet,  the  land  in  the  eastern  half  of  North  America  was  de- 
pressed, and  has  remained  to  the  present  time  at  a  much  lower 
altitude  than  before  the  Kansan  epoch.  The  high-level  period 
or  epoch  just  mentioned,  seems  naturally  set  apart  both  from 
the  preceding  low-level  Lafayette  epoch  and  the  succeeding 
low-level  Glacial  epochs.  *  It  has,  therefore,  been  defined  as  a 
geologic  time  unit  and  designated  the  Ozarkian  epoch,  from 
the  fact  that  its  results  are  so  well  seen  in  the  sharp  cut  cafion 
valleys  of  the  Ozark  mountain  and  plateau  regions  of  southern 
Missouri  and  northern  Arkansas. 

Although  commonly  considered  as  a  unit,  the  Ozarkian 
high-level  epoch  was  probably  characterized  by  two  main  ele- 
vatory  movements.  The  first  began  and  ended  at  and  very 
soon  after  the  opening  of  the  epoch,  and  was  of  great  areal  ex- 
tent but  not  very  marked  vertical  movement.  To  it,  however, 
may  be  traced  nearly  all  the  recognized  effects  of  the  Ozarkian 
high-level  condition  of  eastern  North  America.  The  second 
decided  disturbance  of  the  earth's  equilibrium  seems  to  have 
occurred  very  nearly  at  the  end  of  the  epoch.  It  was  some- 
what local  in  nature  and  effected  most  the  northeastern  por- 
tion of  America,  (and  probably  all  the  lands  surrounding  the 
North  Atlantic).  I  must  acknowledge  that  I  am  basing  my 
claims  for  this  elevatory  movement  on  somewhat  slender  evi- 
dence. But  the  deep,  narrow,  now  submerged  valley  channels 
in  the  border  portions  of  the  continental  plateau  off  the  mouths 
of  such  rivers  as  the  Delaware  and  Hudson,  certainlv  were  not 
in  process  of  excavation  during  the  whole  or  even  any  large 
part  of  the  Ozarkian  epoch.  They  must  be  the  result  of  a 
special  elevation  near  the  close  of  the  epoch.  And,  further,  the 
caiion  valleys  of  the  Mississippi  basin  sometimes  have  rock 
shelves  buried  .under  the  present  valley  bottom.  Often  these 
rock  shelves  cannot  be  explained  by  any  inequality  of  the 
strata  excavated,  but  seem  to  indicate  a  renewed  period  of  up- 
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lift  uetLT  the  close  of  the  epoch.  I  may  also  add  that  those 
who,  like  the  present  writer,  are  inclined  to  find  between  the 
preglacial  high-level  of  the  eastern  part  of  North  America  and 
the  immediately  succeeding  glaciation  a  relation  somewliat 
like  cause  and  effect,  see  nothing  at  all  improbable  in  the  idea 
of  a  marked,  comparatively  rapid,  local  uplift  of  the  regions 
aAerwanls  glaciated. 

The  Ozarkian  epoch,  as  already  indicated,  was  terminated 
bv  the  accumulation  of  the  Kansan  ice-sheet  and  the  conse- 
qaent  depression  of  much  of  the  land  formerly  elevated.  It 
is  here  that  most  geologists  wish  to  open  a  new  era  in  the 
eartirs  geological  history.  There  are,  I  believe,  a  number  of 
objections  to  it.  In  the  first  place,  glaciation,  although  effect- 
ing millions  of  s<iuare  miles,  was  yet  local  when  the  entire 
land  area  of  the  globe  is  taken  into  consideration.  Beyond 
the  districts  actually  glaciated,  it  is  often  very  difficult  to  ac- 
ciirmt4*lv  locate  in  a  series  of  "  effects  "  tho.se  which  are  chron- 
ologic  equivalents  of  the  o|>ening  of  the  Kansan  epoch.  A 
marked  elevation  of  wide  extent  would,  by  reason  of  its  hav- 
ing an  ob6<*rvable  effect  on  the  streams  of  the  disturbed  area, 
and  tht*n*by  mo<lifying  to  a  certain  extent  the  erosion  forms 
prciduceil.  be  of  vastly  more  utility  in  establishing  a  iiatural 
cIik*^ihcation  (»f  time  than  a  lo<*al  accumulation  of  land  ice. 
Furthennun*,  we  have  no  evidence  of  any  ^reat  clump*  in 
clmiat<*.  and  hence  in  flora  and  fauna  in  the  uiigluriated  dis- 
tri*  in  at  th(*opi*ning  of  the  Kan.san  epoch.  ( Vrtainly  the  tem- 
|«ermt<'  s[KK:ies  of  animals  and  plants  were  driven  away  from 
ih*-  near  vicinitv  of  the  ice,  but  to  what  distance  we  cannot 
say.  Indee^l,  there  is  no  probability  that  the  change  in  the 
nmtural  liiHtory  con<litionH  of  regitais  not  close  to  the  grt*at 
i^uat«-rnary  glaciers  at  the  opening  of  the  Kansan  (*p<K'li,  was 
nearlv  a«  radical  as  that  which  must  havt*  resulted  upon  tht* 
vtthdniHal  of  the  hea  to  lx*yond  the  pn*S4*nt  coit^ts  and  the 
l^*-ii«rm]  c<»ntinental  uplift  and  p«Mteplain  di^S4*ction  uliich 
rharacu-nzed  the  early  stages  of  the  ozarkian  ep<K'h.  If 
change  of  clinuite,  of  the  physical  features  (»f  continents,  an*! 
of  the  g<:f»gniphic  distribution  of  faunas  ami  florae  U*  acceptcil 
as  the  [>hme  easentials  in  establishing  a  new  era,  the  o|k  ning 
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of  the  Ozarkian  epoch  has  superior  claims  over  the  opening 
of  the  Kansan  epoch. 

The  great  geological  eras  are  demarked  by  widespread  un- 
conformities and  a  radical  change  in  sediment.  As  every 
effect  has  had  a  cause  adequate  to  produce  it,  it  may  be  as- 
sumed that  these  breaks  in  the  sedimentary  series  were  cor- 
related with  and  directly  dependent  upon  great  changes  of  the 
land  areas,  usually  of  continental  and  often  of  almost  world- 
wide extent.  These  changes  were  of  the  nature  of  great  earth 
pulsations,  uplifting  and  depressing  the  continental  plateaux, 
and,  when  the  contraction  of  the  earth's  crust  was  very  severe, 
corrugating  it  and  even,  at  times,  fracturing  it  along  certain 
lines  of  weakness.  The  new  geological  era  thus  instituted  is 
usually  considered  to  date  from  the  time  that  the  disturbance 
first  assumed  prominence,  modifying  the  flora  and  fauna  of 
the  land  areas  and  the  nature  of  the  sediment  deposited  in  the 
sea  about  their  borders.  In  short,  it  may  be  considered  a  rule 
that  the  natural  opening  event  of  the  eras  previous  to  the 
Quaternary  as  at  present  constituted,  was  a  profound  distur- 
bance of  the  earth^s  equilibrium,  and  it  does  not  seem  to  the 
writer  that  this  rule  should  be  set  aside  in  subdividing  the 
later  geological  history.  Therefore,  convenience  and  the  need 
of  a  classification  based  strictly  upon  natural  conditions,  seem 
to  demand  that  the  Ozarkian  epoch  should  be  included  under 
the  term  Quaternary  era. 

If  we  accept  the  above  proposed  innovation  on  the  gener- 
ally accepted  scheme  of  geologic  time  divisions,  we  are  con- 
strained to  reconstruct  the  previously  established  Quaternary 
classification.  For  it  will  soon  become  evident  that  the  time 
of  Ozarkian  high-level  of  the  continent  deserves  more  than  a 
mere  recognition  as  an  epoch  equivalent  in  significance  to  any 
one  of  the  succeeding  glacial  or  interglacial  epochs.  It  was 
pre-eminently  a  time  of  comparatively  elevated  conditions  of 
the  land  irithout  ghicintion.  Succeeding  it  was  a  period  char- 
acterized by  alternating  glacial  and  non-glacial  conditions, 
rapid  epeirogenic  movements,  repeated  migrations  of  faunas 
and  floras,  but  no  long  continued  high-level  conditions.  In 
point  of  time  the  former  or  Ozarkian  period  or  epoch  was  by 
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far  the  longer.  This  is  graphically  illustrated  by  the  vast  dif- 
ference in  the  amount  of  valley  erosion  accomplished  during 
the  two  perioils.  Although  the  glacial  epochs  are  usually  con- 
9idere<l  to  have  been  accompanied  by  increased  precipitation 
and  other  favorable  conditions  for  rapid  erosion,  the  valleys 
then  excavated  are  quite  insignificant  as  compared  with  the 


X  Modern  KpO(*h — Flood  plmin  depottitlon. 


•a 


Terrace  £|KKh — Vdlej  eronion. 


WincoiiMn  K|xx:h — Drift  depoMtion. 


Toronton?  Kp<>ch— Valley  erosion. 


V  "^  ^  lowan  K|Mich— Drift  de(K)sition. 


1 


J 


Vftonian  F4)och — Valley  cnnuon. 


,1  Kani*an  l-IfKM'h —  Drift  <le|Mwition. 


'-i'i 


Hiarkian  K|K>rh  — Valler  ero»i«»n. 


<»/Arkian  vallevM.  More  erosion  was  accomplished  in  certain 
di«tnct4  <luring  tlie  Aftonian  inttT^lncial  <*poci)  than  during 
ihr  comhincHl  Kans4in,  Iowa,  Ton>nton  ?  and  Wisconsin  e|M»chs. 
Yft  the  Aftonian  nuk  gorges  never  approach  in  si/.e  the 
O/jirknin  valNys  of  th«*  -nine  region.  In  tact,  any  oih-  \\Ih» 
ha*  «tiidii*<l  the  O/arkian  valley**  «»f  tlie  >4Mith«rn  Appalaeliian. 
tli«>  Ofjirk  and  the  up|H*r  Mississippi  regions,  and  coinpared 
th*-!!!  with  the  r<i*ults  of  |»oHt-Kai)S4in  ero^i^ll  in  sueh  dir^truts 
a«  w«««t4»rn  Illinois  and  northern  Mis^^mri  cannot  fail  to  ho  iin* 
prr'iMr*!  with  the  fact  that  the  time  which  has  elapst*il  U'tween 
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the  close  of  the  Lafayette  epoch  and  the  opening  of  the  Kan- 
san  epoch  was  longer  than  all  the  time  since.  If  we  do  not 
adopt  any  very  large  factor  of  safety,  the  known  evidence  will 
imply  a  length  of  time  for  the  Ozarkian  period  twice  and,  per- 
haps, thrice  as  great  as  all  subsequent  time.  Therefore,  by 
reason  of  its  length  and  other  features  in  some  respects  pecu- 
liar to  it,  the  Ozarkian  period,  or  more  properly  sub-period, 
may  be  considered  co-ordinat«  with  the  Glacial  sub-period,  the 
two  to  constitute  approximately  equal  divisions  of  the  Pleisto- 
cene period  as  in  the  table  on  page  113. 


THK  POCKET,  OR  POUCHED  GOPHER. 

(ikomyg  buTMrlue.) 

By  Clemkxt  L.  Webster.' 

In  passing  over  the  beautiful  prairies  of  the  west,  especially 

in  portions  of  Iowa  and  southern  Minnesota,  the  attention  of 

the  traveler  is  arrested  by  the  great  number  of  isolated  or 

grouped  mounds,  which  are  seen  over  the  surface. 


These  mounds  are  generally  lircular,  and  have  a  rounded 
or  flattened  top;  and  a  diaaietor,  at  the  biise,  of  from  four  to 
twenty  feet;  and  usually  rise  to  a  heiglit  of  from  one  to  three 
feet. 

■  Charlci  (It?,  luwk. 


The  I'ockrt.  or  /^HrAerf  Oophrr 
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.\Mti.>ui;li  iIh-  iiiHrpiiinl  oiitliiio  of  tlii-so  iiiouikIs  nrr  iifliinlly 
.  :r.ii!:ir,  -lill.  -orin-  of  lln'iii  iirf  olilotip,  or  linvo  n  };eiilly  flow- 
:iii;  .■  ■iiti'iir 

'lii-—'  iiiKUti'l!*  nn-  i^filiitcil  from  five  n"l!<  to  one  niilo  from 
■  ■ii-  rtH'-iL-r.  itriirr  i-lost-Iy  iiinl  irn'ciiliirlyBriiii|ifiI.orarranj;riI 
Hi  r-:.!.'  i'ircl«-*.  wiiiicin-W.  nr  fvcn  utraiplit  liin-e. 

I:,  -■iin-  iii-tiitu-i"'.  Wi-  h.ivf  rininlcil  as  many  as  .xistccii  of 
:>,.  w-  ti]'"iii<N  it]  itit  area  roiilaiiiiii|;  iilmut  two  am-!'. 

Tin  !'H;ilii'iii(if  tlii'MMtiomxIs  an-  <-xrltisivi'ly  in  tliepnurif 
:-t::>'ii>.  aiirl  may  lii>  fotiixl  oti  pillior  )iit;li  nii'l  ilry,  or  on  low 
ii.'i  ni^tuT  ttioi^t  laml.  In  Iowa  ami  Minnt-sota,  w)it>r<>  I 
iiA-.f  ■:•  vmI..]  nm-iiliTabli-  slndy  to  tli.'w  "  ]H-<-uliar  nioiiinl!'." 
".},■  \  i!i.»\  If  s.-t  II  fur  many  niJIi-s  over  flu-  lfV»4  i>rairii-p. 

Ily  f.ir  til.-  t;r»'at'T  nnmU-r  of  tlnst-  nioniitlsowi-  tlii-ir  orif^iii 
:•■  '.),•  E'l-ki-i  Hoplnr.  iU-'»u>n  liuriuiriiii'\.  wliii-li,  y.-nr  W  year 
:i;v]>  ii'MitiMns  to  tli«-iii  \.y  (iicilirt  hmn^'til  forlli  in  the  i-xlrn- 
•:■;.  ■■;'  iln-ir  iimlrr{:ronnil  cliannt-N.  tinlil  tlicy  linnlly  aM>>iiiiif><l 
;>..  {.r-.j-Tti-iii-  n-'W  ii't'n. 
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mounds  left  to  be  taken  possession  of  by  the  indigenous  plants 
of  the  region,  which  are  always,  under  such  circumstance,  of 
much  ranker  growth  than  is  usual  under  other  conditions. 

Although  I  have  been  a  resident  of  Iowa  for  more  than 
twenty -eight  years,  yet  comparatively  few  of  the  mounds  under 
consideration  have  been  reared  by  these  Rodents  during  that 
time. 

The  question  may  arise :  If  nearly  all  these  structures  (which 
are  very  numerous)  are  the  works  of  Geomys  bursarius,  why  are 
there  so  very  few  of  them  in  process  of  erection  to-day. 

To  this  query,  we  conceive  of  but  one  or  two  satisfactory 
replies ;  and  this  is :  In  the  somewhat  remote  past,  this  species 
reached  its  culmination,  or  greatest  expansion,  in  the  regions 
under  consideration ;  and  that  to-day  witnesses  its  final  decline ; 
or  else,  that  for  an  indefinite  time  in  the  past,  this  animal  was 
a  resident  here,  the  mounds  witnessing  to  their  long  abode, 
and  upon  the  advent  of  the  white  settlers  and  the  breaking  up 
of  the  wild  prairie  lands,  its  mound-building  propensities, 
or  habits,  was,  to  a  considerable  extent,  modified. 

Instead  of  erecting  these  great  mounds  to-day,  this  animal 
usually  throws  up  little  hillocks  of  earth,  as  described  farther 
on  in  this  paper. 

One  instance  of  what  I  may  call  the  early  mound-build- 
ing propensity  of  this  animal,  was  observed  some  years  ago  by 
the  writer  on  his  fathers  farm  near  Rockford,  Iowa. 

First  there  was  thrown  up  a  small  hillock  of  the  usual  size 
and  appearance ;  and  this  was  added  to  year  by  year  (appar- 
ently by  the  same  animal)  until  a  conical  mound  three  and 
one  half  feet  in  height  and  perhaps  five  feet  in  diameter  at  the 
base,  was  reared ;  when  for  some  cause  the  animal  ceased  to 
work  here. 

In  this  instance  several  small  mounds  or  hillocks  were  seen 
in  the  vicinity. 

In  fig.  1  is  shown  a  sketch  of  this  conical  mound  as  last 
seen  by  the  writer. 

Some  of  the  early  writers  on  this  subject  have  supposed  that 
the  great  mounds  of  the  prairies  referred  to,  represent  the  ruins 
of  ancient  **  muskrat  houses"  the  builders  of  which  existed 
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here  when  the  country  was  far  wetter  than  now — in  fact  when 
ch(*  country  was  almost  one  great  "slougli." 

IHhers  lx>lieve  them  to  be  the  ''burial  mounds  of  the  In- 
<lian^ ; "  while  still  others  of  these  writers  attribute  their  origin 
to  various  causes. 

In  Fig.  2  is  given  a  sectional  view  (and  it  conveys  a  good 
^nenil  idea  of  internal  structure  of  nearly  all  of  them)  of  one 
of  these  mounds  as  explore<l  by  the  writer. 

In  nt'arly  all  cases  the  old,  and  sometimes  recent,  nests  of 
thill  animal  is  found  in  the  large  expansions  of  the  burrows  in 
the  nioundf* :  with  sometimes  the  decayed  remains  of  stored 
food 

In  a  few  cases  it  has  been  found  that  this  animal  has  in 
recent  times,  taken  up  its  abode  in  these  mounds  and  here 
reared  its  young. 

In  one  case,  in  1MK5,  near  Rockford,  Iowa,  there  wa.s  found 
in  onr  of  these  mounds  what  was  pronounced  to  be  human 
bone«.  bv  a  Tlivsician  at  Rock  ford. 

A!»  ti»  the  correct m»«s  of  this  iileiitification,  however,  I  am  un- 
ablr  to  state,  not  having  penumally  examine<l  the  relics.  If, 
ho«fV«»r.  tlii'V  wore  undoul)t<'d  human  bon«»s,  thev  then  simidv 
rvj.r^^nt  an  intrusive  Iiuliaii  burial  here  during  the  early  days 
of  tht»  o»untr\ . 

.\*  11  pMirral  rule,  no  .Mnuill  hillocks  are  thrown  up  by  the 
I'«<k«-t  tioplirr,  or  ?**»en  near,  tin*  large  mounds  herein  treated 

of 

Th'*  P«>ck«'t  Ciopher  is  usually  considerril  a  great  pest; 
although  not  altogether  lK»raus4*  of  the  (juantity  of  grain,  etc., 
rmuu 

Th»*y  d«»  not  often  d«*stroy  much  grain  by  mating  it,  though 
th«y  ip't  iiifnquently  grt  into  a  shock  i»f  wheat  <»r  barley  and 
e^t  th«*  li«-ads  of  a  f«'W  bundles  an<i  cut  the  bands  of  many 
•  <b#*r*,  and  rais^*  littb»  liilbK^ks  in  tin*  ^li<K*ks,  from  >evfii  to 
fo':rtr«'n  inches  in  li«-ight  and  ten  to  twmty  inrlics  in  diameter. 

<  'onttidvrable  damage  is  «lone  by  this  animal  in  gardi-ns,  both 
^y  rating  the  vegetabU's  and  covering  many  others  with  their 
caound«i  of  earth.      **  When  their  holes  run  through  a  hill  of 
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potatoes,  tbey  always  clean  out  the  hill."  "  Sometimes  they  da 
noticeable  damage  in  a  patch  of  potatoes." ' 

The  greatest  damage  done  by  this  Gopher,  however,  is  in 
covering  small  grain  and  grass  with  the  earth  they  throw  from 
their  holes ;  the  injury  done  in  this  way,  is,  in  some  sections^ 
considerable. 

During  the  latter  part  of  March  (1889),  I  counted,  near  Rock- 
ford,  Iowa,  ninety  hills,  from  five  to  nine  inches  in  height  and 
one  to  three  feet  in  diameter,  thrown  up  by  these  Gophers  in 
a  field  of  Clover  and  Timothy.  These  mounds  were  all  located 
in  an  area  four  by  five  rods  in  extent. 

Their  channels  are  at  times  quite  straight  for  some  distance  ; 
but  most  usually  they  frequently  bifercate,  or  are  somewhat 
tortuous. 

Little  hillocks,  averaging  from  five  to  eight  quarts  of  earth 
each,  are  brought  to  the  surface,  along  the  line  of  work,  at  irre- 
gular intervals ;  the  distance  between  them  varying  from 
twelve  inches  to  five  feet.  At  other  times  only  a  single  hillock 
will  be  observed  in  the  vicinity ;  the  animal  filling  the  burrow 
behind  him  as  he  pursues  his  nocturnal  way.  If  any  channel 
be  opened,  which  has  even  been  closed  for  a  long  period,  it  will 
most  usually  be  filled  again  very  soon,  by  the  Gopher;  thus 
showing  that,  generally,  all  the  underground  galleries  are 
frequently  traversed  by  their  inhabitant. 

The  burial  mounds  of  the  prehistoric  inhabitants  of  lowa^ 
are  frequently  taken  possession  of  by  these  Rodents,  and  the 
bones  of  the  interred  often  gnawed  ;  thus  giving  rise  to  the  sup- 
position, in  the  minds  of  some,  that  this  evidences  to  the  canni- 
balistic habits  of  the  originators  of  tliese  monuments.  This 
species  lays  up  large  stores  of  food  for  winter,  such  as  corn, 
wheat,  buckwheat,  and  other  grains,  as  well  as  roots  and  stems 
of  weeds,  which  are  usually  cut  up  into  short  pieces. 

The  store  of  food  laid  up,  is  generally  much  greater  than  is 
used.  Under  straw-stacks,  on  western  farms,  where  the  soil  is 
not  frozen,  this  Gopher  sometimes  works  all  winter. 

It  is  stated  by  Mr.  Bailey  (/'x\  cit.)  that  *'  Pocket  Gophers  work 
mostly  by  night."    So  far  as  my  personal  observations  extend^ 

'  Vernon  Bailey,  U.  S.  Agricultural  Report,  1887, p.  448. 
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however,  it  is  sliown  that  fully  as  great  an  amount  of  work  is 
done  hy  this  animal  during  the  day,  especially  in  the  early 
morning,  as  is  done  at  night. 

It  is  aim  observed  by  the  same  author,  that  '*  in  the  spring 
many  of  them  leave  their  holes  and  travel  above  ground.'"  In 
only  two  cases  do  I  recollect  having  observed  this  animal 
traveling  in  this  way. 

In  one  instance  (during  an  open  winter)  an  individual  of 
this  si^ecies  was  found  by  me  traveling  through  the  snow  in 
February.  At  another  time,  an  individual  wasob8er\'ed  (dur- 
ing a  cfilfl  winter)  traveling  aimlessly  about  over  the  deep 
sn4*w«,  during  the  latter  |>art  of  February  or  the  first  of  March. 
Ill  Inith  rase9<,  these  Ciophers  were  observed  near  Rockford, 
l«»wa 

I»r.  i\  Hart,  Merriam,  chief  of  the  Division  of  Ornithology 
anil  Mammalogy  of  the  U.  S.  Department  of  Agriculture,  whose 
exhaustive  and  attractive  work.s  on  the  Pocket  (lophers  and 
oth«'f  flubji*<*t4  in  natural  hintory  entitles  his  statements  to  the 
highest  consideration,  says,  regarding  the  general  belief  exist- 
in;:  th;it  tlit»  Pocki't  (loplior  use  their  cheek  pouches  to  **  cart 
•l:r!  fn»ni  lln'ir  burrow's.  '*Th<'*«e  rlieek  {^ouflies  are  used 
ex  !'i*iv#-ly  in  rnrrying  fiMMljind  not  in  carting  dirt  as  is  often 
rrr  li'-^'U^ly  sfipiKw*!."  (St-ep.  17:  North  AnuTiran  Fauna; 
-  M'*n«>cr:iplii<  al  Revision  of  the  IVx-ket  <i<iplHT.»*)/' 

^Ir  Vtrn«»n  Haih'V.  anntlnr  t-niinent  naturali*»t  of  the  V.  S. 
!••  partmeiit  of  Agriculture.  .«ays,  regarding  the  same  subject. 
••  A!t!."U^h  It  i-  coininonly  ••upposeil  tliat  the  pouches  are  umhI 
f««r  '  .irryinj:  dirt  out  of  theliole^^,  tlie  fact  is  they  un»  never  usi'd 
{'•T  till*  purpose-.  "  In  i-xaininin;:  the  p(K'k(*ts  (»f  niort*  tlian  a 
ti*n»ir*  •!  **p«i'iinens  <-angiit  in  traps  I  could  find  no  eviden<*e 
thtt!  :i.«*y  liud  l>«*4*n  tilled  with  earth.  Occiisionally  ^pfrk>ot'dirt 
frorii  p-'tj*  •  Iniig  to  the  hairy  inniT  surface**,  nothing*  lU'Tr. 
iMhr  |x>urhes  had  been  tilled  H  ith  earth,  the  >hort  hair>  \%<iuld 
::i#v.iahly  retain  sonic  of  it.  Furtln-rinore.  <io|.her-  shot  in 
i*.«-  '.  i-ry  a*x  of  pushing  dirt  froni  their  hoh-*  had  imm'  in  tlnir 

'T-Sc  ■lAtrrnriiU  i»(  (hi«  a'ilhtfr  ftn*  (Inulitlt^*  riitinciitli  •••rrt'«t.  « tini  ft|>|ilii*«i 
V  tikf  •|««-i«<»  in  (lir  r«-i?i<Mi  hr  ItAtl  uti«irr  « ••ii'>ifl«-nitt«>ii  Ilk  Ki\<-r,  ^lirrkmrtir 
4'«j»tT.  Minr»**»CA  ,  ftlth'rtiicK  aiifiArriitlv  nut  d|i|ili*'Ak4*'  !•»  ilu*  «aiiir  viiM-in*  in 
thm  tw0<mm  rucMiilrr««i  tn  thi*  |«|icr. 
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pouches."  (See  p.  15,  Bulletin,  No.  5,  "  The  Pocket  Gophers  of 
the  United  States)." 

The  writer  has,  however,  on  several  occasions  in  northern 
Iowa,  observed  this  animal  {Geoviys  burmrius),  to  carry  dirt  out 
of  its  burrow  in  its  cheek  pouches,  and  eject  it  in  exactly  the 
same  manner  as  Dr.  Merriam  describes  their  method  of  empty- 
ing their  cheek  pouches  of  food,  which  is  as  follows :  The  fore- 
feet are  brought  back  simultaneously  along  the  sides  of  the 
head  until  they  had  reached  a  point  opposite  the  hinder  end  of 
the  pouches ;  they  are  then  pressed  firmly  against  the  head 
and  carried  forward.  "  In  this  ways  the  contents  of  the  pouches 
are  promptly  dumped  in  front  of  the  animal."  (See  p.  19, 
Monographical  Revision  of  the  Pocket  Gophers.) 

This  action  of  the  fore  feet  is  also  apparently  accompanied 
by  some  muscular  action  of  the  cheek  pouches  themselves. 

This  act  of  carrying  dirt  in  the  cheek  pouches,  I  have  person- 
ally observed,  and  several  times  killed  the  animal  while  in  the 
very  act,  and  have  with  my  own  hands  completed  the  opera- 
tion. I  am  not,  however,  prepared  to  say  that  this  is  really  a 
constant  habit  of  this  species  in  northern  Iowa. 

It  seems  scarcely  possible  that  so  high  authorities  and  keen 
observers  as  Dr.  Merriam  and  Mr.  Bailev  should  be  deceived 
in  their  observations  of  the  habits  of  this  species  in  this  respect 
in  the  regions  they  have  studied ;  so  we  may  consider  their 
statements  when  applied  to  those  regions,  as  eminently  correct. 


PHOTOGRAPHING  CEDAR  BIRDS. 

By  Dr.  R.  W.  Shufeldt. 

It  is  now  over  five  years  ago  since  the  writer  in  The  Amer- 
ican Naturalist  invited  the  attention  of  photogra])her8  to 
the  value  to  science  of  first-class  photographs  of  living  animals,, 
taken  in  natural  attitudes,  so  that  they  could  be  used  as  study- 
models  for  artists  and  taxidermists.*     Since  contributing  that 

'  SnuFKLDT,  R.  W.  Where  young  amateur  photographen  cmn  be  of  amiiitance 
to  Science.  Tuk  American  Naturaust,  V.  XXV,  No.  295,  PhiU.,  Julj,  1891> 
pp.  626-030.     Plate  XIII,  Figure  1. 


IMT]  PhUograpkimf  Cedar  Birdi.  121 

article,  and  during  the  intervening  period,  not  a  little  of  my 
time  has  been  spent  in  perfecting  methods  by  means  of  which 
frrvii*«able  photographs  could  be  made  of  the  class  of  subjects 
jurt  mentioned.  Most  of  these  experiments,  however,  were 
made  last  summer,  and,  upon  the  whole,  with  a  degree  of  suc- 
cesi*  far  l>eyond  my  most  sanguine  hofves  and  expei*tations. 
Fnun  living  s|»ecimens,and  with  the  animals  for  the  most  part 
life  i^i/e,  in  natural  attitudes,  and  with  natural  surroundings, 
theri*  have  bt*t*n  obtained  by  me  excellent  photogra|)hic  pic- 
tur^-i*  of  OfKwsums:  White-footed  Mouse  (/Vromv;*n*/» /Miro/>»w), 
in  th<*  act  of  jum|>ing;  Turkey  Buzzard  (life  size  head);  nest 
and  two  young  of  Ich Ha  virrns  (life  size);  also  the  same  of 
Prairif  Wabbler:  Indigo  Bird;  Wood  Thrush  (TurduM  mmt- 
Ultnuj^)\  ("hipping  Sparrow;  Cat-birds;  Ked-eyed  Vireo;  sev- 
eral wo<Nl{M»ckers  (mostly  life  size) ;  various  s[>ecies  of  bats  (life 
ffize'.  many  snakes,  lizards,  hylas  and  toads;  bumble-bee  and 
flow«*rs.  and  others  too  numerous  to  mention.  Manv  of  mv 
photographs,  too,  not  in  this  list,  have  been  published,  and  ap- 
peantl  in  various  places. 

My  ^ucc^^sM  with  some  of  the  birds  was  extremely  gratifying, 
an«l  I  havi'  Hurce<'<l«*d  not  only  in  (»btaining  many  beautiful 
picnirt-*.  but  liki-wist*  a  numl>er  tliat  an*  in  my  opinion  more 
tritliful  |K»rtraits  of  thfir  >ubjrcts  than  any  of  the  onlinary 
iil':'»tr;it:on«»  \*»»  usually  mh?  of  thrni  in  zoological  works  and 
tMt-UN,k«. 

l.arly  Iii>t  MUiiiUKT  I  had  in  my  |M)s«ession  a  pair  of  living 
C-'iiir  HipI*.  anti  th««y  wrrr  mo.M  gentlr  and  r«*inarkably  tame. 
Ofi.  ni  \\iviu  I-  Mill  mine,  and  is  kfpt  in  a  large  cag«»  in  order 
th.it  I  riiiiy  ».iudy  tin*  moult  in  that  »»po<*i«'M,  which  pHK^N**  it  is 
mt  tl.i*  Hntiiij:  (<>rt«»ber  11.  1*^1*«*»)  pas*»iiig  through.  l>urin^ 
J;!y  I  al-M  had  a  pair  of  ne**tling  (^mIht  Birds,  at  the  ngt*  tht  y 
*^'.i.l  th»-  iH"»t  With  tli«'**4',  as  ^^r\\  a«<  with  tin*  adtilt*».  I  ina«h' 
miiiy  ph"t<»^raphic  <«tudies.  In  my  studio  I  obtained  a  tin* . 
l:ir  •./«*  phturt*  of  tin*  malt',  in  a  most  aniinatiMl  attitu«U*.  tin- 
|<i;r  %ia«  aUo  obtiiiii«M|.  mid  wt-n*  «-«|ually  sati*«fa«  t«ry.  nut  of 
d'»*/r«  th«'  o|M*ratioii  i^  far  inon*  ditlirnlt,  and  tin-  ttftirt  t.» 
•i^r^ift  ihf  young  was  r«*war<l(-tl  with  but  partial  >u«  !»•»*«.  w  bib- 
tn  taking  the  adults  under  nearly  tb«-  same  conditions,  a  uanh 
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better  result  was  obtained.  When  I  say  nearly  the  same 
conditions,  I  mean  that  the  young  were  attempted  out  in  the 
open,  were  nothing  obstructed  the  rays  of  the  afternoon  sun; 
while  the  old  birds  were  tried  in  a  piece  of  woods,  where  the 
light  was  nicely  moderated  by  the  shade  of  the  trees.  It  is  a 
reproduction  (by  the  half-tone  process)  of  this  last  picture  that 
I  desire  to  bring  before  the  reader  in  connection  with  the 
present  contribution.  It  was  secured  in  the  middle  of  the  fore- 
noon of  a  bright  summer's  day,  under  the  following  general 
conditions,  to  wit:  by  means  of  a  large  sheet  of  buff-colored 
blotting-paj^r  the  view  was  cut  off  beyond  a  small  branch  of 
poplar;  this  latter  was  next  focused  upon,  and  the  camera 
made  steady ;  next,  the  pair  of  birds  were  allowed  to  alight 
upon  the  limb  at  that  part  of  it  seen  upon  the  camera's  ground- 
glass.  With  closed  shutter,  and  sensitive  plate  ready  for  an 
exposure,  the  proper  moment  must  now  be  intently  watched 
for,  and  with  the  pneumatic  bulb  in  your  hand,  absolutely 
nothing  must  distract  your  attention,  if  you  have  any  hope  of 
obtaining  a  picture  worthy  of  tlie  name.  Observe  the  light 
most  closchj ;  see  to  it  that  there  is  not  a  breath  of  air  moving 
when  you  are  ready  to  expose;  make  no  sudden  movementa 
whatever,  or  your  birds  may,  and  likely  will,  quit  the  limb  ; 
let  them  become  accustomed  to  their  surroundings ;  and,  finally, 
let  your  patience  be  absolutely  inexhaustible.  Thus  it  was  I 
stood  when  I  made  the  exposure — the  male  bird  quietly  as- 
sumed the  attitude  seen  in  the  plate ;  while  the  female,  with 
her  back  towards  me,  extended  her  neck  to  its  fullest  length 
(in  that  peculiar  way  these  birds  have),  and  slightly  moved  her 
right  wing  to  avoid  the  annoyance  of  a  couple  of  leaves  that 
touched  her  shoulder.  The  diaphragm  had  but  an  eighth  of 
an  inch  aperture,  and  the  time  was  two  seconds.  One  of  the 
most  difficult  things  to  control  in  the  out-of-door  photography 
of  small,  wild  animals  is  the  light.  It  is  not  only  the  black, 
shiny  bills  of  birds  and  backs  of  beetles  that  will  take  pure 
white,  if  they  get  the  full  benefit  of  the  sun's  rays  during  the 
exposure,  but  many  other  structures  will  produce  the  same  un- 
desirable result.  Before  I  had  much  experience  with  this  tricky 
factor  I  met  with  many  disappointments,  and  ruined  upon  one 
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oocuion  nenrly  an  entire  box  of  the  best  plates  in  my  endeavor 
lo  secure  a  picture  of  a  pair  of  nestling  Pewees  (0>?i/o;>v«t  rirms) 
in  their  nest  In  the  pictures  the  birds  looked  as  though  they 
had  been  tnvmrtl  on.  Cutting  off  the  light  from  alK>ve  in  a  later 
attempt  rectified  this  defect  One  good  way  to  study  the  effect 
of  the  light,  is  u|K)n  tlie  ground  glass  of  the  camera,  wlien  the 
subject  has  been  carefully  focused  upon  it — and  I  think  it  will 
be  found  a  safe  rule  in  many  cases  to  make  the  exposure  when 
a  light  cloud  partially  veils  the  sun's  face.  All  such  matters, 
however,  can  only  be  gained  by  experience ;  and  to  pass  through 
this,  the  best  of  all  schooling,  one  must  be  pre-armed  with  an 
enormous  stock  of  the  best  kind  of  patience,  with  a  sliglit 
reserve  fund  of  the  same  article  on  hand  in  the  event  of  a  run 
upon  the  original  supply. 

The  picture  of  the  Cellar  Birds  taken  in  this  way  is  repro- 
duced in  Plate  1,  January  number  of  the  NAVrRALiST. 


TIIK  BAlTKHI.VL  I)ISK.\St>^  OF  PLANTS: 
A  rUITUAL  KKVIKW  OF  TIIK  PKKSKXT  STATK  oF 

Oi;U  KXOWLKlXjiK. 

Hy  Krwin  F.  Smith. 

VI. 
Ill    Tin:  Potato  (Snl.ANi:MTriU:KnS!M  I.) 

1     TlIK  <iA.—  K*»UMIN«.  WIT-IIOT  oK  TIIK  TCIil  K**  I  IMM) 

ill   TlIK  M.HK.%S»  : 

•ll     A*ifhnr,    Titir  tif    l*t1/»rr,    /V<f#V  nf  l^nfJu'nfi*.,^  ft.    — Tlll«<    iI|h- 

ea«i«-  %iH«»  Ktudifd  hy  I>r  F.rni^t  Kranirriii  1V«»  -M       ||ih  |ia|HT. 
ent:tle<l  '40)  Il*tU'i'i»»^>**iiM'ht    I  nt*r.iNrhiiit'/ftt  */'•»,  i/i#  .\'tJi.-tnuh- 
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der  Karioffelknollen  may  be  found  in  Ocsterreichisches  landwirU- 
chafUkhes  CetUralblaM.Jahrg.  I,  Heft  1,  1891,  pp.  11-26,  2  text 
figures. 

The  rot  of  the  potato  has  been  known  to  the  agriculturist- 
for  a  long  time  and  was  described  by  Julius  Kiihn  as  early  as 
1830.  Since  that  time  it  has  been  noticed  or  written  upon  ex- 
tensively by  many  persons,  e.  g.,  de  Bary,  Hallier,  Reinke  and 
Berthold,  van  Tieghem,  Sorauer.  For  a  time  owing  chiefly  to 
the  writings  of  de  Bary,  its  ravages  were  confounded,  especially 
in  the  popular  mind,  with  those  due  to  the  potato  mildew,  PAi/« 
iophihora  infesiam,  but  it  has  no  necessary  connection  with  this 
fungus  although  in  Europe,  at  least,  it  usually  follows  the 
latter.  Prior  to  Dr.  Kramer's  investigation  the  organism  as- 
sociated with  the  rot  was  usually  considered  to  be  Bacillus 
amylobacter  van  Tiegh.  and  this  was  supposed  to  be  the  same 
as  the  Vibrion  bxUyrifpie  of  Pasteur,  Bacterium  navicula  Reinke 
and  Berthold,  Aviijlobacter  Clostridium  Tr6cul,  Bacillus  butyricus 
de  Bary  and  CloMridium  Imtyricum  Prazm.,  but  no  one  had  ap- 
proached the  problem  from  a  purely  bacteriological  standpoint 
using  approved  methods  of  isolation  and  inoculation. 

The  object  of  the  author  in  undertaking  this  series  of  experi- 
ments was  to  determine  first  of  all  whether  the  wet  rot  was 
actually  due  to  bacteria  and,  if  so,  how  they  gained  entrance 
into  the  tuber;  second,  to  identify  the  species  and  determine 
its  morphological  and  biological  peculiarities;  third,  to  deter- 
mine what  decompositions  it  was  capable  of  producing  in  the 
potato  and  in  other  substrata.  Owing,  says  Dr.  Kramer,  to  the 
fact  that  several  bacteria  cause  the  butyric  fermentation  and 
several  color  blue  with  iodine  and  agree  in  morphological  par- 
ticulars more  or  less  closely  with  CloMridium  Imtyricum  Prazm. 
{Bacillus  bntyricu^s  de  Bary)  "  it  appears  still  very  questionable 
whether  the  specific  cause  of  the  wet  rot  is  C.  Imtyricum  Prazm., 
especially  as  the  predicated  cause  was  not  studied  critically  in 
relation  to  its  morphology  and  biology  by  the  above  named 
investigators  [Reinke  and  Berthold,  van  Tieghem,  Sorauer]." 

(2)  Gfoyra/fhical  Distribution. — Potato  rot  occurs  in  many 
parts  of  the  world,  in  fact  almost  wherever  the  potato  is  cultiv- 
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•ied,  but  by  no  means  all  of  it  is  due  to  the  particular  organ- 
itm  isolated  bv  Dr.  Kramer,  as  the  writer  of  this  review  has 
prove^i  conclusively  (see  next  review).  Considering  the  read- 
ine^  with  which  almost  all  bacteria  grow  upon  cooked  potatoes 
it  teems  not  unlikely  that  even  in  its  natural  state  the  potato 
tuber  may  offer  a  suitable  nidus  for  the  growth  of  a  variety  of 
bacteria  es^HHrially  when  it  is  kept  unduly  warm  and  moist. 
However,  this  may  be,  only  two  bacterial  diseases  of  the  potato 
Jiave  been  worked  out  conclusively.  The  distribution  of  Dr, 
Kramer's  wet  rot  of  the  potato  is  not  known.  Ver}*  likely  il 
occurn  in  North  America  as  well  as  in  Kuro[)e  but  no  one  has 
cfUblisheii  this  fact,  probably  because  no  one  has  searched  for 
tlie  organ  ism,  hi.s  pa}>er  having  been  ver}*  generally  overlooked. 
Even  the  Kuro(»ean  distribution  of  this  rot  is  a  matter  of  much 
doubt  a»  it  has  prol>ably  been  confused  with  the  brown  rot  due 
to  Jiartilu*  futinnacrnntm. 

Th<*  (K>tat4K*s  from  which  were  derived  the  bacteria  used  in 
tbesf  exf^erinients  came  from  the  vicinity  of  (traz  where  the 
wet  rot  was  ver\*  destructive  in  the  autumn  of  ISIK). 

(;;)  S*/infft*tmji. — Tnder  the  influence  of  this  disease  the  con- 
U*iil!*of  thf  lulwrlwci^mcs.sofl,  pulpy,  vile-smelling,  and  usually 
of  a  V4lluwi*ih  color.  The  disease  mav  either  attack  the  tubers 
Uftip  they  are  harvcMed  or  during;  the  winter  in  the  store 
hou-t-^  If  itiw  of  thes4*  wet  rotten  tubers  is  pricked  or  squeeziHi 
a  fluid  |><iurs  out  which  has  a  .^tron^ly  acid  reaction  and  a  very 
lm*l  «in»  11.  mostiv  like  hntvric  acid.  (Jns  bubbles  are  also  fro- 
•(U*  lit  The  remaining  pulp,  which  is  rather  compact,  gives 
an  alkHlitie  reaction  either  inunediatelv  or  after  a  tfhort  time. 
Thi-  rraciion  is  plainest  in  the  tishues  which  have  already  Ih»- 
coHH-  <,.n]pletely  pulpy.  At  the  commencement  of  the  de- 
»Cru*l:"!k  of  the  potato  while  the  tis>ue  is  still  lirni,  the  r»  a«'- 
ta^'n  :•  m«Mlerat4lv  arid. 

Th«*  tuUrs  forwartled  t<»  I)r.  Krannr  for  invf.*«ti^ation  po-*- 
•r*-4*«l  all  tiie  al>ove  mentioned  charact«'n^ti<'s  of  \\r{  n»t.  Tl»»v 
•t;ll  hud  u  plump  l<K)k.  The  >kin  \\a^«  appiin*ntly  uninjured 
but  th**  wiiole  |M)tat4>  wa*«  a  bloatrd  >ack  uith  a  vt-ilow  irli<>r- 
'iUt  toni«*nl.'».  Wlirn  punctured  a  v»ry  l»ad  >iiHHjn^.  yMtur 
fluid  t9Cii|K*d.    The  smell  rtM-alled  butyric  acid  and  ainin  baM\H 
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{trimethylamin).  In  some  cases  the  escaping  juice  as  well  as 
the  remaining  pulp  gave  at  first  an  acid  reaction  and  subse- 
quently an  alkaline  reaction. 

(4)  Pathological  Histology, — Under  the  microscope  the  fluid 
pulp  appeared  to  be  composed  of  starch  grains,  single  cells  of 
the  potato,  or  groups  of  such  cells,  fragments  of  cell  walls,  rem** 
nants  of  protoplasm,  and  countless  numbers  of  bacteria,  chiefly 
in  the  form  of  bacilli,  These  measured  1.5-5.0  x  0.8/u,  and 
were  actively  motile.  Frequently  they  appeared  as  thougl^ 
-composed  of  non-septate  threads,  or  were  in  chains.  The 
single  rods  were  rounded  at  the  ends,  while  not  rarely  the 
longer  threads  appeared  to  be  narrowed  toward  the  extremity 
-(zugespitzt).  Ellipsoidal  forms,  1  x  2/i,  appeared  regularly 
among  these  bacilli.  A  roundish,  strongly  refractive  body 
was  visible  in  the  protoplasm  of  these  ellipsoidal  forms.  This 
represented  the  beginning  of  spore  formation,  as  was  shown  by 
later  and  more  exact  investigation. 

(5)  Direct  Infection  Experiments. — No  direct  infections. 

'(II)  The  organism  :     Described  as  a  bacillus  but  not  named. 

I  have  been  in  the  habit  of  calling  this  organism  Kramer's 
potato  bacillus,  and  until  such  time  as  it  can  be  re-studied  and 
carefully  compared  with  other  gas  and  acid  producing  species 
it  is  probably  best  that  it  should  remained  unnamed.  Some 
critical  student  of  the  species  is  certainly  the  only  one  who  has 
any  right  to  name  it.  We  have  had  altogether  too  much  of 
naming  things  without  study,  i.  c,  on  tlie  strength  of  the  im- 
perfect descriptions  of  other  writers. 

1.  Pathogenesis : 

(A)  Yes. 

(B)  Yes.  This  was  accomplished  in  the  following  manner. 
Wet  rotten  tubers  having  the  skin  still  uninjured 
were  cut  open  with  sterilized  knives  and  small  quan- 
tities of  the  fluid  pulp  were  transferred  by  means  of 
a  sterilized  platinum  loop  into  flasks  closed  by  cotton 
plugs  and  half  full  of  distilled,  sterilized  water,  which 
was  then  well  shaken  to  distribute  the  bacteria.  To 
obtain  a  proper  dilution  definite  quantities  of  this  in- 
fected water  were  transferred  to  similar  flasks,  each 
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half  full  of  sierilited  water.  From  these  second  dilu- 
tions, the  inoculations  were  made.  The  bacteria  were 
isolated  by  the  poured  plate  method,  dextrose-(>ep- 
toni*,  nutrient  gelatine  being  first  used  as  a  substratum, 
and  sul>se<iuently  nutrient  glycerine  agar  which 
proved  very  satisfactory. 
(C)  Yes.  The  method  of  infection  was  as  follows.  The 
bacillus  was  tirst  cultivated  in  a  variety  of  fluid  media 
until  a  suitable  one  was  found.  A  watery  iK>tato 
juice  with  the  addition  of  1-2  per  cent  dextrose  was 
tinally  s<'ltH*ted  as  most  suitable,  the  bacillus  develop- 
ing l>etter  in  this  than  in  any  other  medium.  This 
broth  was  made  as  follows:  Fresh  potatoes  wore 
re<iuced  t4i  pulp  and  digested  for  some  hours  in  cold 
water.  The  fluid  wa.«<  then  filtered  out  and  the  dex- 
trose addetl.  The  filtrate  was  then  boiled,  Altered 
again,  and  finally  sterilized  in  the  ordinary  way 
und^r  cotton  plugs.  A  series  of  glass  dishes  (Prapar- 
atenglniiern),  about  8  cm.  deep  and  K^  cm.  broad,  were 
tilled  half  full  of  this  broth.  These  dishes  were  closed 
by  ciivkn  having  a  short,  cotton-plugged  glas.s  tul>e 
|ui.'^*«ing  through  them.  The  ve8.«4els  with  the  enclosed 
nutrit-nt  fluid  were  then  Hterilizeil  bv  diHCiintinuouH 
ht-at.  The  |»otatot*s  l«i  Iw  tented  w«»re  seh^eted  with 
^rvut  rare,  and  their  surface  wai!i  hterilized  hh  far  as 
praetirable  in  the  folKiwing  iiuinner.  The.*«e  living 
tiiU*nf  Were  first  cleaned  mechanically,  then  plungeil 
fi'T  <M>iiit*  minuti'S  into  a  solution  or  mercuric  ehloritlr, 
ttii'l  finally  wa.*<h«Ml  re|K'atedly  in  sterilized,  distilled 
u:it«T.  In  this  wav  Home  of  tin*  tubers  (not  all  of 
thrill  >  Wi-n*  rendere*!  completely  sterile.  The  tubers 
w'Ti'  thfii  pliiri'd  in  the  sterili/ed  broth  in  the  >;ia-s 
•  ii«*lif<«,  tin*  nia*«s  of  the  fluid  having  been  ^^o  clios«>ii 
that  when  till*  steriliziMl  tulnfrM  wi-n-  in  plan-  tiny 
were  ••nlirelv  covered  bv  the  broth.  The  fluid  wa.s 
then  UKK'ulated  with  Mnall  «|unntitus  nf  the  ba«  ilji. 
dtrived  from  pure  cultures,  by  ieni«iving  tli«  cotti»n 
plug  from  the  ^lass  tuU*  for  a  moiii«*nt  and  iiiMiting 
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the  germs  on  the  end  of  a  sterilized  platinum  wire. 
The  vessels  were  then  placed  in  a  brood  oven  at  a 
temperature  of  35°C.  Within  12  hours  the  nutrient 
fluid  became  very  turbid  and  began  to  give  off  gas 
bubbles  rapidly. 

After  8  days  three  vessels  were  opened  and  the 
potatoes  taken  out.  Tubers  and  broth  were  examined 
immediately.  In  places  the  skin  of  the  tubers  ex- 
hibited folds  and  the  tissue  underneath  appeared  to 
be  soft.  When  these  spots  were  cut  out  and  examined 
microscopically  the  entire  tissue  was  found  to  be 
honeycombed,  the  intercellular  substance  being 
strongly  swollen  or  entirely  dissolved,  the  cell  mem- 
branes wholly  or  partially  destroyed,  and  the  starch 
grains  free  in  places. 

After  14  days  more  vessels  were  opened  and  the 
potatoes  removed.  Under  the  skin  of  these  tubers 
there  were  very  soft  spots  and  exact  investigation 
showed  that  in  these  places  the  tissue  was  almost  en- 
tirely destroyed  so  that  great  cavities  were  formed. 
The  softened  tissues  surrounding  these  cavities  gave 
a  faint  acid  reaction  and  contained  numerous  bac- 
teria. 

Finally,  after  20  days,  the  remainder  of  the  potatoes 
-were  removed  from  the  broth  and  examined.  By  this 
time  the  appearance  of  these  tubers  had  entirely 
changed.  They  consisted  only  of  bloated  sacks  filled 
with  a  half  fluid  pulp.  Exactly  as  in  case  of  the 
original  wet  rotten  tubers  tlie  contents  consisted  of 
free  starch  grains,  single  cells  and  groups  of  cells, 
cell  membranes,  remnants  of  protoplasm,  and  myriads 
of  bacteria.  The  fluid  i)ulp  gave  a  strongly  acid  re- 
action and  had  a  smell  like  butyric  acid.  When  such 
tubers  were  pressed,  gas  bubbles  came  out.  Taken 
out  of  the  nutrient  fluid  and  kept  in  a  damp  chamber 
at  'io'^C,  the  tubers  rapidly  underwent  a  still  further 
decay.  After  12  hours  the  smell  of  butyric  acid  dis- 
appeared  and  the  tissues  showed  a  strong  alkaline 
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reaction,  accoin|>anied  by  a  smell  recalling  anmionia 
and  amin  bases. 

('hecks  did  not  develop  this  rot.  In  sterile  water 
thev  either  remained  sound  for  weeks  or  else,  in  case 
the  skins  were  not  thoroughly  sterilized,  contracted  a 
different  kind  of  decay,  due  chiefly  to  Bacillus  fluore- 
srrits, 
(D)  Yes.  In  case  of  tlie  tubers  which  were  in  the  fluid  8 
days  the  softened  spots  contained  large  numbers  of 
Imcteria  (bacilli),  which,  when  critically  examined, 
turneil  out  to  possess  all  the  morphological  and  bio- 
logical characters  of  the  bacteria  obtained  by  pure 
cultures  from  the  wet  rotted  i)ota toes,  and  from  which 
the  nutrient  solutions  hatl  been  inoculated.  At  the 
same  time  that  the  tubers  were  examine<l  the  solu- 
tions were  subjtH;te<l  to  an  exact  bacteriological  inves- 
tigation. In  two  instances  no  other  bacteria  were 
found  in  them  than  the  sort  which  had  been  put  in 
pur}»osi>ly.  In  the  third  casi%  several  other  bacteria 
were  pre^tent,  indicating  that  the  skin  of  the  tuber  had 
not  Ikmmi  completely  Ht«Tilized. 

In  case  of  the  tulnTs  which  remained  in  the  tluitl 
11  day!*,  the  bacteria  in  thes4iftened  tis^tiie  around  the 
cavilifs  were  i•^>late^l  and  foun<i  to  he  identical  with 
th<i!H*  used  for  inoculating  the  fluid.  In  two  cashes 
al.Ho.  nnlv  the  iiKKiilated  form  was  obtained  in  cultures 
made  fntin  the  nutrient  fluid  surrounding  th<*se  tulxTs, 
and  cons4Mpicntly  tli«'re  iMiuld  he  no  doubt  tluit  the 
d«***truction  of  the  tissu<-s  was  due  to  these  hact«Tia. 
Similar  cultures  were  nuide  from  the  tubers  hft  in 
the  bmth  *J(>  davs.  and  with  the  same  n^suits.  When 
cultivated  oiit.  the  liarteria  swarming  in  the  mtti-n 
tulK*rs  proved  to  be  m«)rphologically  and  hiolo^irally 
identical  with  the  form  originally  in«H'iilat«Ml  intotht* 
nutrient  solution  in  which  Xho  tub*  r  lay.  and  fn»m 
mhit  h  alone  the  infection  <ould  reMih.  In  hrict.  the 
previou«*ly  sound  potat^M***  iMM-ann-  iiit'<'ct«M|  and  \\*{ 
rott4*n  as  a  renult  of  the  action  of  the  bacteria  intro- 
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duced  into  the  nutrient  solution,  and  these  bacteria 
had  been  previously  cultivated  pure  from  wet  rotten 
potatoes. 
Conchmon, — Pathogenic  nature  clearly  established. 
Remark, — "  The  objection  may  perhaps  be  raised  that  the- 
artificially  induced  wet  rot,  just  described,  did  not  begin  with- 
infection  from  without,  i.  e,  from  the  nutrient  solution,  but  that 
bacteria  were  present  in  the  apparently  sound  tissue  of  the 
potatoes  used  for  the  experiment,  i.  e.  foci  of  infection  dating 
from  the  harvest  time,  which  later  on  with  higher  temperature 
and  sufficient  moisture,  developed  further.  In  opposition  to 
this  it  may  be  stated,  first,  that  the  potatoes  used  in  the  experi- 
ment came  from  a  locality  in  which,  in  previous  years,  wet  rot 
had  not  appeared ;  and,  second  that  the  tissue  of  several  of 
these  potatoes  was  tested  for  the  presence  of  bacteria,  but  always 
with  negative  results.  The  infection  was  also  transmitted  to 
sound  tubers  by  puncturing  them  with  a  sterile  platinum  wire 
and  then  inserting  into  the  stab  a  slight  quantity  of  a  bacter- 
ial, pure  culture.  These  tubers  were  kept  in  a  damp  chamber 
at  35°C.  The  decay  of  the  tuber,  which  always  proceeded 
from  the  inoculation  puncture,  was  identical  with  that  of  the 
wet  rotten  tubers.  The  wet  rot  of  the  potato  tuber  is,  there- 
fore, nothing  but  a  decomposition  of  the  same  induced  by  a 
particular  s|)ecies  of  bacteria.  Sorauer,  and  van  Tieghem  per- 
formed similar  experiments  but  these  differ  from  my  own  in 
that  the  investigators  I  have  mentioned  worked  neither  with 
bacterial  pure  cultures  nor  with  sterilized  tubers  and  sterilized 
nutrient  fluids." 

There  is  another  objection  which  does  not  seem  to  have 
occurred  to  Dr.  Kramer,  viz.,  that  the  tubers  which  rotted  were 
exposed  to  abnormal  conditions.  They  were  either  submerged 
or  placed  in  very  moist  air  and  quite  likely  dej^rived  of  their 
vitality  through  lack  of  aeration.  They  were  also  ex{)osed  to 
an  unusually  high  temperature.  Under  these  conditions, 
which  would  occur  in  the  j)otat()  fields  only  exce{)tionally 
as  the  result  of  exceedingly  hot  weather  and  of  very  frcijuent 
or  ver}*^  prolonged  rains,  possibly  many  other  organisms,  which 
are  usually  saprophytic,  might  enter  and  destroy  the  tubers, 


If?:  The  BaHenal  Diseases  of  PUmU :  131 

Iriiijj  in  tlu*  warm,  wet  earth.  This  seems  to  be  established 
l»y  I>r  Kramer's  own  experiments  (see  last  |»aragra{)h  under 
<in  1  !<'  K  lie  has  shown  clearly  that  the  species  in  question 
mill  pnxluce  wet  rot,  but  not  that  many  other  8i>ecies  would 
not  H\y*\  priMluce  it  under  like  conditions.  A  much  severer 
test  of  the  [mrasitic  nature  of  this  orpinism  would  be  the 
iniM-ulation  of  tlie  growing  leaves  and  stems  of  the  j>otato  un<Ier 
nomnd  conditions  of  temperature  and  moisture,  simply  by 
mean<  «»f  needle  i»ricks.  Under  tht^e  conditions  it  is  |>ossiblo 
tilt'  orjranijsm  might  be  shorn  of  much  of  its  |K)weror  refu^*e  to 
grow  altogether.  The  determination  of  this  point  offers  an 
int«'r»-*ting  field  of  experiment  for  some  one. 

2.    .V'/r/#/io /'#*/»/  ; 

{It  >7i#iy*/,  skZf,  etc. — This  organism  is  des(»ribiMl  as  a  I^icillus. 
It  forms  rmN  'J.-V-lo  x  0.7-O.S  /«.  C)n  gelatine  and  agar  jilates 
cliain«  an-  common,  as  are  also  apparently  non-septate  threads 
wliit-h  fre<|uently  reach  a  length  of  ITi  :*.  and  more.  In  nutrient 
fluid*»  and  on  jKitato  the  rods  arc  for  the  most  part  shorter,  /.  r. 
1  r»  ti»  2<>  ••  h)ng.  The  rinls  are  roundfd  at  the  ends.  The 
thr*-ad*  ta[H*r  off  and  are  wavy.  Spindle-8ha|»ed  organisms 
o*  r.d  not  U*  found, 

2     f''tf*ffil'. — No  mention  of  any  capsuh'. 

f''.i>'.!!i! — The  rods  an*  actively  motile.     No  mention  (»f 

UAg*  .i.i 

;  .<y,.,  /•  — Thirkt'r,  «lli|»Noidal  forms  occur  in  old  cultures. 
Th*-^  :»r»*  1  .*.  X  2  o  •'.  They  have  a  strongly  dtvclopi^  nuin- 
brmii*  and  tht*ir  plit^^nui  bt^coines  ditlVrt'ntiatiMl  and  mort* 
Mr..ii;:ly  nfrartive.  This  is  tin*  comnH-ncenifnt  of  sporr 
i"TiumX:"ii      The  niaturr  spores  till   the  whole  inifrior  of  iht* 

',     /..  '*:l"m — No  mention  of  /o(»gl«ia. 

»■    / 'uti'm  f'tnitf. — No  mention  of  atu  di^torttMl  forms 

» 

1     S'ai'tf — TIh»  vegilativo  ro<U  tako  all  tlo*  comnxai  aiiiliii 
»U:ii*.  and  tin*  ••i»<irf>  may  hv  ailorrd  vitn  pn-ttily  by  N«*i>h«  r  - 

"i    'fliitin, — On  plates  i»f  nutrient  griatin  tlit*  organism  form** 
«l;rtv-whit«:  colonies,  around  theiN-riphery  of  which  tlu* gelatin 

10 
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liquefies  allowing  the  colony  to  settle  to  the  bottom  of  a  pit. 
The  funnel  of  liquefaction  extends  rapidly  over  large  areas  of 
the  plate.  Owing  to  this  rapid  liquefaction  successful  gelatin 
plates  can  be  made  only  by  very  thin  sowings.  In  most  cases, 
the  whole  plate  was  soon  liquefied  at  25°  C,  if  somewhat 
abundant  sowings  were  made.  In  stab  cultures,  dot-formed 
colonies  first  develop  along  the  track  of  the  needle  and  finally 
fuse  so  that  the  stab  appears  as  a  thread.  The  liquefaction 
begins  at  the  mouth  of  the  canal  and  proceeds  very  energetic- 
ally so  that  ordinarily  in  48  hours  at  25°  C,  the  whole  gelatin 
has  become  fluid.  Streak  cultures  on  nutrient  gelatin  are  very 
characteristic.  Within  12  hours  the  track  of  the  needle  ap- 
pears as  a  raised  dirty  white  line.  The  line  spreads  rapidly 
and  widely  to  each  side,  forming  a  surface  not  unlike  an  elon- 
gated, irregularly  margined  leaf.  Scarcely  has  this  leaf  formed 
when  the  gelatin  begins  to  liquefy.  Such  streak  cultures  can 
be  carried  on  only  at  room  temperatures  and  with  inoculations 
from  cultures  that  have  been  grown  on  gelatin  repeatedly; 
otherwise,  the  gelatin  is  liquefied  too  quickly. 

(3)  Agar. — On  plate  cultures  of  nutrient  glycerin  agar  the 
organism  forms  small,  dirty-white,  slimy  drops.  When  exam- 
ined with  a  hand  lens  these  appear  to  be  round,  have  a  sharp 
contour,  and  show  in  the  interior  a  brownish  cent<*r.  In  stab 
cultures  the  track  of  the  needle  appears  as  a  thread,  and  the 
organism  spreads  from  the  mouth  of  the  canal  toward  the  peri- 
phery as  a  delicate  layer  (Auflagerung). 

(4)  Potato^  etc. — On  potato  it  forms  a  dirty-white,  slimy  layer, 
which  at  first  gives  an  acid  reaction,  and  then  becomes  strongly 
alkaline.  The  decomposition  proceeds  rapidly  through  the 
whole  slice  of  potato,  2  to  3  days,  at  25°  C,  being  suflBcient  to 
involve  the  whole  thickness.  During  this  decay  there  is  a 
copious  evolution  of  gas  from  tlie  interior,  bubbles  as  big  as  a 
j)in  head  bursting  through  the  slimy  covering  and  leaving  in 
it  little  funnel  shaped  openings. 

(5)  Animal  Fluids. — Judging  from  statements  cited  under 
Pathng€nti<is  ( '.,  probably  several  were  tried  but  there  is  no 
specific  mention  of  anything  but  milk.  In  this  fluid  the 
organism  caused  the  separation  of  the  casein  but   no  other 
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chAn):e.  Tnlike  Hueppe'a  ncrobic  liarilliui  fcM/ynriM  it  caused 
in  the  milk  no  formntion  of  ammonia,  leucin,  tyrosin,  and  a 
bitter  tiustinf^  substance,  when  kept  at  25^  (\, — not  even  after 
threi'  weeks. 

(t\)  \\tfinl4r  Juirfji. — This  germ  grew  best  of  all  in  cooked 
potato  juice  to  which  1-2  per  cent  of  dextrose  was  added.  At 
i'r  i\  this  fluid  became  very  cloudy  in  12  hours  and  gas 
bul>bli*?i  were  given  off. 

f7)  Silt  pJutinus  auil  other  Syntlntic  media, — In  <lextro8e  solu- 
tions witli  addition  of  tartrate  of  ammonia  or  i>e|>tone  and  the 
nect-o^iry  mineral  .*<ubstanct»s  (not  stjite<l  what)  the  organism 

deTeloiKMl  verv  satisfactorilv  with  formation  of  carlK)nic  acid 

I  ■  • 

and  butyric  acid.  In  a  sUirch  paste  to  which  tartrate  of 
ammonia  and  the  common  nr.trient  salts  wore  a<lded,  the 
organism  grew  well  but  thrro  was  only  a  slight  dissolving  of 
the  •tan*h  and  no  formation  <»f  butvric  acid.  For  behavior  in 
niin«ral  S4»lutions  containing  5  per  cent  {»eptone  »vv  lilfJf^ffy 

iMr 

**»   lt'l*itii»u  in  Ffr*  '»Tyij*u, —  lineUhni  nmiflohdcler  {QnMritUum 

>   •./-•■•  "I  I*ra/m  ),  as  is  Wfll  known,  grows  oidy  on  exclusion 

•  <!!.•■  iiir.  and  -in<"<*  tin*  wrt  rot  of  the  potato  wa^^  generally 

»vr:b*:t#-d  to  thi**  organism.  I>r   Kramer  lir>t  started  anaerobi- 

":*•..♦■    « 'ilttir**-.      The    in(KMilat<Ml    fuitrit-nt    tb*xtro*<r-p«'ptone 

jr^lAt.n  wjt*  pi»nn'd  into  |»hites  and  covt»red  with  tilfn>of  mi<'a. 

At  th»*  -.iiuf  timt*  anaerobitintie  ctiltures  wen*  »»tiirt<d  in  <  inilHT's 

t  :u-*.  u-^Mjg  «lextro«<e-peptrine,  nutrient  grhitin.     Tin*  eultures 

i.r»   k«pl  in  a  hnxid  oven  at  2*»'  <'.     Tin*  cohinies  brgan  to 

*j|-v:ir  in  *J4  hour*       On  tln'  phit<*  eultun>  under  the  mica, 

ifur  4**  h'»tir-.  liny  coloiii****  appeared  which  did  not  iiierea.^f  in 

•:i»  t'»  aiiN    n«»t«-wiirlliy  «*xtent.     (\il<»nies  on  tli«*  »*ame  gelatin. 

•.:.••■•..•  n-d,  devt'lopeil  rapidly,  so  that  nn  the  s»-eMnd  dav   \\\\^ 

•  *•  ••nlinly   li<pntifd        Tlif   liqii«'tied    gelatin    sunllfl    l:kf 

!':t'.r.i-  ai'id,   •    *.  iliHtinetlv  like  saner-kraiit.       In  <  inibtrM 

ti;t«»  i.Mfiiitf.  dot-like  cjofiifs  aNo  appear<i|.  but   nnjv  a  ivw 

of:*j.ii#-  d<v«*lo|HNi  any  further.     The  largt-r  eolonh?*  tau*»«'l  a 

''■^^lllr  li'piefaetion  of  the  gelatin, 'J- 1  nun  bp»a«i  an-l  menas- 

J!.^' |.f;l  •lijjhtly.     TlH-f«ee.\p<*rinn»nti<  indit  ati  •!  that  lb.  ..r^'an- 

i*&i  :*  not  anaerobic.     A    more  eareful   e.xannnation   of   the 
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colonies  in  the  Gruber's  tubes  showed  that  every  colony  buried 
in  the  gelatin  was  unable  to  develop  further,  and  that  only  a 
few  of  the  superficial  ones  reached  a  somewhat  larger  size  and 
liquefied  the  gelatin.  Evidently  a  slight  quantity  of  oxygen 
remained  in  the  tubes  (it  is  impossible  to  pump  out  all  the  air) 
and  this  sufficed  for  the  development  of  some  of  the  colonies. 
The  tiny,  dot-shaped  colonies  under  the  mica,  those  in  the 
Gruber^s  tubes,  and  those  which  produced  liquefaction  on  tlie 
uncovered  gelatin  were  then  studied  carefully  and  found  to  be 
all  of  one  sort.  They  were  bacilli  agreeing  exactly  in  their 
morphological  characters  with  the  rods  which  had  been  ob- 
served previously  in  the  wet  rotten  tuber.  That  the  dot-shaped 
colonies  in  the  Gruber's  tubes  failed  to  develop  further  simply 
from  lack  of  oxygen  is  best  shown  by  the  fact  that  after  the 
opening  of  the  tubes  the  growth  of  the  colonies  and  the  lique- 
faction of  the  gelatin  proceeded  so  rapidly  that  within  12  hours 
the  latter  was  completely  liquefied,  even  at  room  temperatures. 

(9)  Reducing  and  Oxidizing  Power, — In  stab  cultures  in  nutri- 
ent gelatin  rendered  blue  by  tincture  of  litmus,  a  confluent^ 
dirty-white  growth  was  formed  in  the  canal,  and  at  the  same 
time  the  gelatin  began  to  change  from  blue  to  red,  commenc- 
ing at  the  upper  end  of  the  stab.  When  this  reddening  had 
reaching  the  bottom  of  the  tube  the  gelatin  began  to  liquefy 
commencing  at  the  upper  end  of  the  stab.  Along  with  tins 
liquefaction  there  was  a  complete  bleaching  of  the  litmus,  the 
gelatin  resuming  its  original  yellow  color.  It  could  not  be 
determined  whetherthis  reduction  shouldbe  referred  to  removal 
of  oxygen  or  to  the  liberation  of  hydrogen.  Nutrient  gelatin 
stained  red  by  carminic  acid  was  also  entirely  bleached  by 
this  bacillus. 

(10)  Fermentation  Products  and  other  Results  of  Growth  : 

(a)  (fas  Production, — The  organism  causes  a  copious  evolu- 
tion of  gas  from  potato  tubers,  living  or  steamed  ;  potato  broth 
with  dextrose;  and  dextrose  solutions  containing  ammonium 
tartrate  and  mineral  salts.  This  gas  was  determined  to  be  CO,. 
No  mention  is  made  of  any  hydrogen.  Possibly  some  was 
overlooked. 
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(b)  F*mtiaiion  of  Aci(U. — The  bacillus  produces  a  strong  acid 
mK-tion  in  solutions  or  substrata  containing  sugar,  i.  e.,  in  the 
ftolato;  in  steamed  [K)tato  juice  with  addition  of  1-2  per  cent 
<iextroi«e;  and  in  dextrose  solutions  containing  tartrate  of 
ammonia  and  the  necessary  mineral  substances;  but  not  in 
«tarcli  paste  witli  ammonium  tartrate  and  the  nutrient  mineral 
mili^tances,  nor  in  jK^ptone  solutions  containing  nutrient 
miix-ral  8ul>stances.  This  acid  was  determined  to  l)e  butyric 
and  in  llie  following  manner.  The  soft  contents  of  a  tuber  in 
xh**  tirsi  stage  of  rot  while  still  acid,  was  extracted  in  water  by 
bi'iling.  filtered,  and  mixed  with  a  small  quantity  of  calcium 
carbonate.  A  white  precipitate  rt»sulted,  prt^sumably  of  calcium 
buiyratt*.  This  was,  consequently,  filtered  boiling  hot.  The 
pivcipilal**  which  crystalized  out  of  the  liquid  exhibited  under 
thf  micnw»co|>e  the  very  characteristic  rhombic  prisms  of 
eih':um  butvrate.  When  this  salt  was  mixed  with  dilute 
livdnK-hloric  acid  a  fluid  resulted  which  was  miscible  in  water, 
|jA*l  u  lM>iling|K)int  of  1»»,')  ('.,  ami  [)osst»ssod  the  characteristic 
»iij#ll  «»f  butvric  aci<l. 

r)  l\''»*hi(iinit  of  AU'tli. — In  the  second  stage  of  the  rot  the 
t>*.i.-.i  -liow  a  •'tnmg  alkiilim*  n^action.  If  a  little  of  the  soft 
O'lit*  nt^  of  a  IiiImt  ill  this  -tage  of  the  rot  is  mixetl  with  a  few 
•If. I-  of  .ii-iillf  <i  wat«r.  the  fhii«i  filtertMl,  and  the  filtrate  mixed 
«:i:»  N«  --Kt  s  rea^«*!it.  a  d«'<iihM|  l»n»wh  color  ap|K'ar<  instantly. 
::.'i.*'^ittn>;  ammonia.  A  part  of  i\\\^  atniihtnia  eoiul>iii<*s  with 
lh»»  ir*'*  bulvne  arid  to  form  annnoniuni  l»utvrat«*  and  the 
r«  :ij  iii-i'-r  mtv^s  to  render  the  <h'(M»m|K»sr<l  tissue**  strongly 
AlLaliA**  The  amni<»nia  i^  attributed  t(»  the  <leeoinposition  of 
4lt.*iii..iJ«»:«l  siib**taneeH  bv  lh«'  baeilhi**.  As  a«l«htional  evi- 
*\*  tuf  jt  I*-  •staled  that  if  a  o  ptr  cent  peptone  sohitioii  etuitain- 
II.;:  th«*  iM-ee-Miry  nutrient  mineral  sul»*»tantes  \iv  inorulatt**! 
»  t.'*  :i  pur*'  euhun*  of  thi-  baeilliH,  a  sort  of  rotting  Nrnh  i>ta- 
\.-'ti  lak«*«»  phir<-,  tlie  !ir*»t  evidtMici*  of  whieh  i»*  a  ^troii^'  am- 
ii.M.i' .tl  -infll       Nf«'»ltr's  solution   indieat«*s  tin-  pr<  ^-iin-e  of 

d  t''>r,t,*jt»>nt  nf  l^ii/uif nf. — <iro\vth  •lr'^rril»e«|  a**  'hrtv-white 
on  •^Mf,  g«'hilin.  and  c^HArd  potiito. 
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(e)  DevelopmeyU  of  Odors. — As  already  stated,  there  is  a 
strong  odor  of  butyric  acid  in  the  first  stage  of  the  rot,  and  sub- 
sequently other  bad  odors  appear.  The  latter  are  due  to 
ammonia,  methylamin,  and  especially  trimethylamin.  The 
existence  of  the  amin  bases  was  determined  as  follows.  Methy- 
lam  in  was  found  by  taking  a  little  of  the  thoroughly  rotted 
tissue,  mixing  it  with  water,  filtering,  and  mixing  the  filtrate 
with  platinous  chloride,  whereupon  there  resulted  a  green  pre- 
cipitate, PtCl,  2CH3  NIIj.  Trimethylamin  was  detected  by 
adding  to  a  second  part  of  the  filtrate  acid  (salzsauresyplatinic 
chloride,  the  resulting  orange  precipitate  consisting  only  of  the 
well  developed  octahedrons  of  the  corresponding  platinic 
double  salt.  The  formation  of  these  amin  bases  is  attributed 
to  the  action  of  the  bacillus  on  the  nitrogenous  part  of  the  sub- 
stratum. They  were  also  detected  by  the  same  methods  in  the 
above  mentioned  mineral  solution  containing  0  per  cent  pep- 
tone, and  consequently  must  have  been  derived  from  the  pep- 
tone. These  substances  may  also  be  detected  in  old  pure 
cultures  of  this  bacillus  in  peptone  nutrient  gelatin. 

(f)  Enzymes. — No  mention  is  made  of  any  study  of  these 
bodies.  The  organism  undoubtedly  produces  several  since  it 
is  capable  not  only  of  peptonizing  gelatin  and  of  dissolving 
cellulose  but  also  of  attacking  albuminoids.  Starch  is  but 
little  affected. 

(g)  Other  Products. — See  Biology  lOe. 

(11)  Effect  of  Desmcation. — No  statement.  Probably  not 
readily  injured  by  dry  air.     Forms  spores. 

(12)  TJicrmal  Itelations : 

(a)  Maximum  for  Growth. — Not  determined. 

(b)  Optimum  for  Growth. — Not  determined.  This  germ 
grows  well  at  25°  C,  and  at  35°  C,  apparently  most  rapidly  at 
the  latter  temperature. 

(c)  Minimum  for  Grouih. — Not  determined. 

(d)  I)eath  Point. — Not  determined. 

(13)  Ildation  to  Light. — No  statement. 

(14)  Vitality  on  Various  Media. — No  statement.  The  organ- 
ism forms  spores. 
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(15)  EfM  on  (rnntih  of  Itcadion  of  Medium  {acid,  neutral,  alka- 
/i«/  \  — No  specific  <>tatenient.  Organism  will  evidently  grow 
in  either  acid  or  alkaline  media. 

flti)  Su^itivnifS9  to  Anti^jptic^  and  Gtrmicides, — No  state- 
ment. 

■  17)  fffh^r  IltfMt  IHantn. — No  mention  of  any. 

(1*^:  Kffrf  u/nm  AuitiiaU, — No  mention  of  any  tests. 

till)  £cx>NOMic  Aspects: 

(1)  h**u$. — Serious. 

rl  t  .Xnttiml  Mtthtnh  of  Inftdion. — The  question  at  once  arises : 
IIow  is  tlie  disease  spread  in  the  field,  the  tuber  being,  as  is 
wrli  known,  carefully  protected  from  external  injuries  by  a  firm 
laver  of  cork  cells.  If  this  layer  is  not  punctured  or  broken 
tlie  tul>er  ap|>ean<  to  be  .safe  from  parasitic  attacks.  Even  when 
the  liarillus  wjl««  placed  on  the  cut  surface  of  a  living  tuber  in 
tlie  liir  iif  an  ordinary  room,  Dr.  Kramer  found  that  it  was 
never  abl«*  to  cause  the  disease,  the  tuber  developing  a  protec- 
livf  layer  «»f  cork  cells  under  the  mass  of  bacilli  before  they 
cr»uM  grow.  The  case  was  quite  different,  however,  when 
tuUn*  lying  in  the  infecte<l  nutrient  solutions  were  stabbed 
With  a  -trrili'  platinum  wire.  When,  after  .S  <lays,  such  tulnrs 
wrr*-  fXaiuintMl  by  i-utting  through  the  .*<tab,  the  canal  in  most 
ra»*-  »a-  ft»und  <K*cupied  by  the  bacteria,  and  the  <lecjiy  of  the 
t;%*ui*  Wii«*  M*eii  t«>  have  pnK*ee<led  fn»m  this  canal  <aitward. 
If  \\i*  ««rk  ti»vering  was  shaved  off  in  any  place,  the  infection 
ord:!.;ir!ly  be^an  there.  There  i**,  einjMMpiently,  nodoubtthat 
Hi  th*-  {rt'M-nce  of  sufficient  moi*«ture  tlo*  bacteria  can  gain  an 
#aj»\  •  litrann-  if  the  corky  c«»verihg  of  the  tuber**  is  injured  in 
Ai,\  WAV  an<l  such  injury,  we  know,  \<  fre(|Uently  brought 
•l-.!2t  by  jii-«Tt*^.  It  is  wi'II  knt)wn  also  that  thelenticels<»pen 
wh»  r.  i-'latit  tubers  an-  •■xp<»mmI  to  moisture  f«»r  sonu*  tinif, 
f  •;     .:.  Wit  t-arth.aiHl  tlii-  n-adilv  a4-c«»iiiit'«  lor  tin*  intVctioii  ot" 

• 

ui.::.^':r*  •!  IuIhts  Iii<le<*d,  I)r.  KraniiT  <!«  liion-tiatt  «1  experi- 
ifi«:.!.»i!\  that  in  appari-ntly  uniiijui'«<l  tul>er.-  l^in^  \u  lii>  in- 
fiM  tfl-i'brotli**  the  rot  freijui-ntly  bt-^an  uith  a  iljirk*  nni):  and 
*/!•  :.:ri;:  around  thi*  b-nlicels.  tli»— «•  chaiii^*-  luin^  •,  >iMi' 
«.t}.;ti!a  ft-u  diiy*^  Wh*  li  Mich  *'pot>  Uiti-  fXalniii-'I  it  \ias 
fiun  illliut^the  bactt-ria  had  alnady  penitrat*^!  intu  thf  ti*!<u«* 
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in  considerable  numbers.  Dr.  Sorauer  attributed  the  infection 
of  sound  tubers  to  this  cause  and  Dr.  Kramer  was  thus  able  to 
confirm  it. 

(3)  Conditions  Favoring  the  Spread  o/  the  Disease. — There  is 
nothing  on  this  subject  beyond  the  statement  that  potatoes  rich 
in  sugar  would  be  attacked  and  destroyed  sooner  than  those 
rich  in  starch.  It  is  clear,  however,  that  this  disease  is  likely 
to  be  most  prevalent  in  warm  and  wet  autumns,  high  tempera- 
tures and  excessive  rainfall  offering  favorable  conditions  for 
its  development. 

(4)  Methods  of  Prevention, — No  experiments,  and  no  observa- 
tions. Disease  not  studied  in  the  field.  Of  course,  whenever 
warm,  rainy  weather  occurs  in  autumn  potato  rot  of  some  sort 
is  likely  to  appear,  and  common  sense  would  dictate  the  prompt 
digging  of  the  tubers  and  their  storage  in  thin  layers  in  a 
dry  place,  otherwise  the  whole  crop  may  be  destroyed  in  the 
ground,  or  subsequently  in  the  pit  or  cellar. 

Remark. — In  the  later  stages  of  decay  Bacillus  fluortscnis  is 
quite  common,  and  one  is  also  likely  to  find  almost  any  of  the 
common  soil  bacteria.  This  paper  was  announced  only  as  a 
preliminary  communication,  but  no  second  paper  has  been 
published,  £0  far  as  known  to  the  writer. 

This  organism  differs  from  Bacillus  amylnhadcr  van  Tiegh. 
{('lostridinm  hutyriruni  Prazm.)  in  that  the  latter  is  strictly 
anaerobic,  produces  spores  in  spindle  sliaped  cells  and  colors 
blue  with  iodine.  JiaciUus  huti/ricus  Botkin,  which  is  thought 
by  Lehniann  and  Neumann  (41)  Bakiirinlotjische  J>inf/nostikf 
Munich,  189G,  Bd.,  II,  p.  315,  to  be  distinct  from  the  preceed- 
ing,  is  also  strictly  anaerobic.  Bacillus  hutj^ricus  Ilueppe  differs 
from  Dr.  Kramer*s  organism  in  the  way  nietioned  above  (II) 3 
(5j  in  the  absence  of  gas  production,  and  in  some  less  im|>or- 
tant  particulars.  A  number  of  other  butyric  acid  forming 
species  have  been  described  but  all  more  or  less  iuiperfectly. 
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While  the  primarj  object  of  the  University  is  instruction,  there  are 
•ereral  reasons  why  original  research  is  of  more  than  incidental  ini- 
|ii»rtanoe  t4>  iu  prusperity.  The  mastery  of  his  subject,  which  is  charac- 
teriMic  of  tlie  man  who  advances  the  knowledge  of  it,  is  an  eiiaential  of 
a  i:«HMi  teacher.  The  l>eliof  in  this  truth  is  so  general  that  the  teacher 
who  is  known  as  a  discoverer  will  more  Huccettsfullv  attract  students  to 
bi«  claMTS  than  ho  who  i*  not  so  known.  Rut,  apart  from  this,  the  gen- 
eral refKitation  of  a  school  t>efore  the  public  is  more  surely  aflTected  by 
ihr  rmrarch  work  that  isi^ues  from  its  faculty,  than  the  managing  lM>diea 
of  tome  €»f  them  seem  willing  to  admit.  As  an  advertisement,  success- 
ful i*hi;inal  work  is  in(*'>mparuble.  It  serves  this  pur|M>se  in  quarters 
wbf  re  thr  detailt^l  work  of  the  univerHitv  in  of  neccssitv  unknown.  We 
know  buw  it  is  with  our  e»»timate  of  institutions  of  t\)reign  lands;  we 
kn«*w  therii  by  the  work  of  their  profesiM»rs  in  (iriginal  rem^arch.  We 
IrlirTr  that  th(«e  universiticM  which  (»erniit  of  the  pnMluction  of  orig- 
iual  Work  by  thime  of  its  proffsiiors  who  hnvo  proven  th(*mselves  com- 
|«^rnt  for  it,  an*  wIim*  abovtr  thott*  wh(»  do  not  do  t^o.  Thi>se  who  load 
Mi«  h  nH*n  mith  teachini;,  h)  as  to  forbi<l  such  work,  reduce  their  pms- 
|*^r!t%.  Wi-  rtjjn-t  tn  li'iirn  that  a  t4'n«itMicv  to  lb<»  IiilttT  murw  in  in- 
frra».ri;:Iv  •  \  idt'iit  ill  mhih*  of  niir  LTfat  Mcbo4»l.«*.  Who,  in  iht*  ('li<*tniral 
«'f!<l.  d*«4-#  ix't  tbink  tilt*  iiif»n>  lii;;lily  of  Harvard,  on  acrmmt  of  the 
n-rk  "fa  (tiblni;  Imw  niticli  brttrr  is  Hronn  khoHU  tlirou^li  tlu*  work 
'i  %  TarLnrd.  and  M)  t»ti  ?  < 'hira^^o,  INMitiMvlvania  ati«l  <  nrticll  profit 
fn-atU  10  xariMij*  fi<-ld-  l»v  tin*  work  turiml  <»ut  ))v  (vrtain  nifiiilK>n>  of 
titrir  fiftt  iilti«*«.  Who  il<M*i*  not  know  (\»ltimbia,  Princeton  an«i  Johns 
ll"pki(i*  ai»  thr  M*at  of  tin*  l:ilM»ro  of  uwu  wiio«K'  nan'K'K  are  fannliar  to 
9\tr\  Anirrirnii  ?  Vet,  iti  a  tew  of  tbt'M.'  institutions,  the  pr<»!*|K'rity 
br  ii^'bt  b\  tbi-M*  very  men  is  U-ntinin^  the  mennt  of  4*liokin^  their 
t.tan!%  "(  tbeiM*  their  life  <vnt4r>,  bv  tiie  in<'re»»M*  of  »iriidu*«*rv  miiich 
It  f.rin;:-  Tbr  niana^rtr*  will  Ik»  wiw  to  preMTve  tor  tlieM*  n»«n  i^uffi- 
c«ii'.  i«i«un'  t4i  enable  them  to  advHUiv  the  fri»nti(*rit  of  t lit*  known,  und 
i!.i(«  t''  «'btain  jnnttT  \i«'wii  of  things  a«  they  are.  and  to  liriii;;  us  ev«>r 
ti'Sftr  to  A  (-«»niprrlirn*i'in  of  the  j^n-at  laws,  wb<»^4'  <'X|iri^-ionii  it  is 
tu ir  busm'-a*  to  tearb  to  the  growing  iiit«'lli){i*n(H*««  ot  lUv  nation.  Ity 
ail  mean*  U'Mirisb  the  nueliM  of  the  mental  life,  wltirb  will  tliti'*  pn'^erve 
ti.r  vitality  of  thi-  eyt'iplnsni  of  •ocii-ty.  and  j»r«»i«ri  tloni  fr-'iii  lK*iiig 
•n. 'Crirrrvi  bv  it  into  ••tairnation  and  ultimate  «*r\«tAlii£jition. 
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Professor  Woodrow  Wilson  delivered  an  addreBs  at  the  recent 
susquicentennial  anniversary  of  Princeton  University,  which  contained 
pointed  reference  to  the  energy  displayed  by  the  sciences  in  the  field  of 
thought  and  education  at  the  present  time.  This  reference  not  only 
pointed  out  what  the  sciences  are  not  competent  to  do,  but  was  distinctly 
uncomplimentary  in  its  allusion  to  supposed  evil-effects  on  the  minds 
of  its  cultivators,  which  he  characterized  as''  noxious  gases  which  issue 
from  the  laboratory."  Whatever  Prof.  Wilson's  private  views  may  be, 
his  expressions  in  this  address  did  not  include  those  qualifying  words 
which  are  in  place  in  dealing  with  the  subject  from  the  point  of  view 
which  is  to  our  mind  the  broadest  and  best.  If  the  sciences  do  not 
teach  the  humanities  from  the  side  of  the  ideal  and  the  esthetic,  they 
enforce  them  in  sterner  fashion  by  an  ex|)osition  of  the  nature  of  neces- 
sity. We  may  also  admit,  that  the  humanities  are  not  their  field  in 
general ;  but  they  are  none  the  less  beneficial  to  thought  as  well  as  to 
practical  life  on  that  account.  The  scientific  training  appears  to  us  to 
be  of  inestimable  value,  as  supplying  the  habit  of  orderly  thought,  which 
must  infallibly  lead  to  the  truth  in  whatever  field  it  may  be  applied. 
Let  the  humanities  flourish,  but  let  then  not  decline  the  aid  of  the 
sciences.  Together  they  constitute  a  working  partnership,  which  em- 
braces the  field  of  human  culture,  and  gives  the  mind  all  sides  of  reality, 
which  includes  not  only  ''sweetness  "  but  "  light  *\ 


RECENT  LITERATURE. 

Bailey's  Survival  of  the  Unlike.' — This  new  book  from  the 
facile  pen  of  Professor  Bailey  consists  of  essays  and  papers  all  of  which 
have  been  presented  elsewhere,  and  now  brought  together  in  accord- 
ance with  the  author's  plans.  Thus  while  a  collection  of  essays,  it  is 
not  without  unity.  "  In  making  these  essays  "  the  author  says,  "  I  have 
constantly  had  in  mind  their  collection  and  publication  and  have, 
therefore,  endeavored  to  discuss  the  leading  problems  associated  with 
the  variation  and  evolution  of  cultivated  plants,  in  order  that  the  final 
collection  should  be  somewhat  consecutive." 

The  following  quotations  from  his  very  su^gestful  preface  will  give 
the  reader  a  general  idea  of  the  author's  position.      "  The  underlying 

*  Th*  Sunit-al  of  tfu  I'ulikt,  a  tolleotion  of  evolution  esMtys  suggested  by  the 
8tucly  of  domolio  pltnU*,  by  L.  H.  Bailvy.  New  Vurk,  The  Macmillan  Com- 
pany, 1S96,  ol5  pp.,  8vo. 
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ive  of  the  collection  is  the  emphasis  which  is  placed  u|K)n  unlike- 
and  their  survival  because  thej  are  unlike.  The  author  also 
^Dies  the  CDBinion  asuumption  that  or^^nic  matter  was  originallj  en- 
dowed with  the  power  of  reproducing  all  its  corporeal  attributes,  or 
that,  in  the  connitution  of  things,  like  produces  like.  He  conceives 
that  hercditj  is  an  acquired  fori^e,  and  that,  normally  or  originally, 
QDltke  produces  unlike.'*  The  author's  a  priori  reasons  for  belief  in 
the  hy(N»thesis  of  evolution  are  "  the  two  facts  that  there  must  be  a 
•Cnj^>:lr  ft»r  existem^e  from  the  mere  mathematics  of  propagation,  and 
that  th«^re  have  l>een  mighty  changes  in  the  physical  character  of  the 
earth,  which  argue  that  organiiims  must  either  have  changed  or  per- 
iilicti/*  t)ii  the  other  hand,  '*  the  chief  demonstrative  reason  for  be- 
lief in  rviilution  is  the  fact  that  plants  and  animals  can  l>e  and  are 
modiBed  profoundlv  bv  the  care  of  num." 

■  mm 

The  IkmIt  of  the  lMK»k  is  in  three  "  parti«/'  the  first  including  essays 
Vfuchit'g  the  g(*n«*ral  fact  and  philosophy  of  evolution ;  the  second, 
likive  eK|»ounding  the  fact  and  causes  of  variation ;  and  third,  thoae 
trmriii^  the  evolution  of  particular  tyfies  of  plants.  The  fintt  essay 
(pvrs  nauke  to  the  book.  In  it  the  author  discut<aes  (1)  the  nature  of 
the  divrrg^nceii  of  plants  and  animals,  suggesting  the  Mycetozoa  as  the 
pificjt  of  diver^nce;  rJj  the  origin  of  differences,  holding  that  all 
plants  and  Animals  rnme  from  one*  original  life-plasma  which  had  the 
{••■f-r  "f  |Mr|ictuating  its  pliy!«iolngiral  but  not  its  strurtunil  idt*ntity. 
Do  :«>>  <>r;»iini*m«  v\'vr  U'lng  vxuctly  alike,  it  follow^  thut  unlike  pro- 
di't*  ;nltkt-;  '>  -  tht*  Mirvivnl  of  thi*  unlike,  tlii!«  Wing  an  extension 
uf  "ir  r."ti<»n  of  thr  moaning  of  the  phrase  "  theMurvivnl  of  the  fittest.'* 
br  »h"«ing  thnt  the  tittei*t  are  unlike. 

T^'-  atithi>r  ;;iV(-s  u<i  «ome  interorting  pnp*s  on  the  spoeies  dogma,  in 
whii  t.  h«  t""(>t*'dlv  i^hoHA  tilt*  ino(»n!«isten4'V  of  those  who  tleniand  ex- 
{irriM^'iita!  i  vi«ifnc*«'  of  the  evoluti(»n  <»f  ii  .«|M'cie>,  and  yet  rejet't  "  lior- 
ti"-i!(ur;il  •)••<  ii-«  "  iHM'auM*  they  have  U'en  prtuinred  un«ler  eultivution. 
Ma^>  •  \.inip!*-  are  ^mv<  n  of  tlir  originati*in  of  \%(*ll  nnirkcd  "  viirietieA  '* 
•  :.jTij  art-  uiiit  li  nioff  (iitft-rent  fr»»ni  tin*  pjK*fitj«  trtun  wlii«-h  they  i»prun:; 
ittti  mt*'  lh«'  rt-O'^rni/eil  P|>4H-ies  from  one  another.  Ilrre  I*rotr*-nr 
Bs.<*«  •  ••\|«*ri«nni*  ni»  :i  hortieultnri-t  cnabh !«  Iiini  to  rit«>  striking  «  \- 
tn«;  .*■*  '!  nhiit  th«*  rnnilid  rt'ailer  niin*t  admit  are  go«H|  •|*«Tit'o  of  hrnn!* 
I't.s»"i-i*  .tomato  Lv(*<»|K*r-iriini ).  maixr  /4-a  .  «ov  lifan«  •  <  tlvt*ini*  , 
H<  ihr  hortiriiltiiri"t  h ho  ii«  tamilitir  with  the  pla!»ti<*ity  of  plant*, 
aci<i  «r.  >•  arrij«ti>mrd  to  m^>  nt-H  and  |H'r«i"tt  nt  form-  an-f,  rannot 
hrip  U;n^'  an  evolutionmt,  nor  ran  he  h*l)»  Im  in;j  im|inti«  nt  uiih  tlit* 
tMA(i;»t  «Im»  n^fuMTi  to  ai-(*t*pt  nurli  form^  a»  true  varielir- or  *|«fciri»  as 
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much  entitled  to  recognition  as  those  whose  origin  we  do  not  happen 
to  know. — Charles  £.  Bessey. 

Prillieux*8  Diseases  of  Plants.* — Among  recent  contributions 
to  botanical  literature  is  the  first  volume  of  a  work  on  the  diseases  of 
agricultural  plants  including  forest  and  fruit  trees  by  Ed.  Priilieux,  Pro- 
fessor in  the  (*'  Institut  National  Agronomique,"  Paris).  The  work  is 
the  outcome  of  the  author's  twenty  years  study  and  teaching  of  Eco- 
nomic Vegetable  Pathology. 

In  the  introduction  the  change  in  the  methods  of  viewing  plant  dis- 
eases is  referred  to.  Instead  of  trying  to  trace  an  anology  between 
human  pathology  and  phytopathology,  plant  diseases  came  to  be  re- 
garded as  due  to  changes  of  normal  physiological  functions  produced 
either  by  unfavorable  conditions  or  by  the  action  of  parasitic  organisms 
penetrating  the  tissues.  The  placing  of  phytopathology  on  a  more 
rational  basis  is  attributed  to  De  Candolle.'  In  this  connection  Unger* 
might  well  have  been  cited. 

The  author  next  speaks  of  the  aims  and  purposes  of  the  work.  He 
says :  'Mf  I  am  able  to  render  the  study  interesting  and  intelligible  to 
agriculturists  and  to  all  persons  living  in  the  country  who  have  received 
some  general  knowledge  of  the  structure  of  plants,  I  shall  have  obtained 
the  end  I  have  in  view." 

In  s|>eaking  of  the  difficulties  of  studying  minute  parasitic  plants  he 
adds:  '*  It  seems  to  be  established  that  such  re:<earehes  present  too 
many  difficulties  to  be  carried  on  by  any  one  who  wishes.  My  great- 
est desire  is  to  dissipate  this  belief  and  to  facilitate  the  beginnings  of 
observers  who,  living  in  the  country,  are  able  to  test  on  cultivated 
plants  the  facts  already  observed  and  described,  and  to  examine  the 
parasites  in  quantity  in  all  their  stages  of  development.  If  they  ac- 
quire a  taste  for  these  researches  they  may  be  able  in  their  turn  to  add 
many  new  facts  to  science.'*  We  believe  the  many  acute  investigators 
who  after  thorough  equipment  have  sf)ent  years  in  trying  to  solve  some 
of  the  problems  presente<l  by  plant  diseases  will  not  think  us  pessi- 
mistic if  we  venture  to  predict  that  the  author's  hopes  regarding  the 
contributions  to  the  life  histories  of  parasitic  fungi  which  he  expects 
from  the  novice  will  not  be  realized.  If,  however,  he  succeeds  in  get- 
ting the  intelligent  farmers  to  observe  carefully  the  parasitic  plants 

'  PrilHeux,  Ed.   Maladits  </<•/»  Planitu  A(fr\cnU»  rtth*  Arbret  frnitiiTs  ft  FureM' 
iern  raitjtt'tit  jMir  t/tx  jKiratitett  vigitaux.     Home  Premier,  Paris.  1M*»5. 
» I)e  Candolle,  .\ug..pyr.  Phj^idinfu   Vig/ial*:     Paris  l«3l». 
*  Unger,  Frani,  IHc  hlxnuOume  der  PtUinz*n\.     Wien,  !S33. 
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wbicb  dettroT  their  cro|)6,  and  to  study  and  become  familiar  with  the 
fiKtt  that  have  already  been  established  br  investigators  he  will  have 
rsodered  an  incalculable  service.  He  next  refers  to  the  diverse  forms 
and  variou*  i^tages  in  the  life  histories  of  many  disease-producing  para- 
wtim  and  the  neoesaity  of  knowing  all  the  facts  connected  with  the  con- 
ditiooa  of  their  propagation  and  growth,  and  the  importance  of  this 
kaciwledgr  as  a  basis  in  devising  means  of  preventing  or  combatting 
Uicai.  It  teems  to  us  he  might  well  have  urged  in  addition  the  need 
of  a  comprehensive  knowledge  of  the  complex  physiological  activities 
of  plants  under  normal  conditions,  as  this  must  be  the  basis  for  an  un- 
derstanding of  abnormal  or  pathological  conditions,  and  must  precede 
aav  rational  treatment  of  such  conditions. 

The  remainder  of  the  introduction  is  devoted  to  detailed  directions 
lor  the  u««  of  the  microscope.  These  directions  are  intended  for  be- 
fiaoerv,  and  ix^ver  the  simple  manipulations  of  the  instrument  as  used 
in  the  elrnientary  study  of  plant  hii«tology. 

The  various  |Miraflites  of  which  the  volume  treats  are  arranged  in 
•ytlematic  order.  The  6rst  part  treats  of  "  Oyptogamic  Parasites 
olWr  than  Fungi.'*  These  are  discussed  in  two  chapters,  one  on  Bac- 
teria aod  one  on  Myxomycetea.  The  second  (Mirt  treats  of  "  Parasitic 
Fauci.*'  to  which  6ve  chapter!  are  devoted  in  the  following  order : 
I'bf i^»mvci*tr«.  Ustilairine3i\  rradincn\  Hnsidiomvcetes  and  Ast'omvce- 
les  Th(>  lit  fie  is  rather  concise  and  exact,  though  not  so  tei^hnical  as 
to  makr  thi*  work  forbidding  or  unintelligible  to  the  non-ttcientiHc 
rviairr.  The  numemus  figure?*,  though  in  many  cai^ii  crude,  ^ive  a 
(air  Mira  of  lU^  gfn<*ral  charactent  of  the  object  re(>r(*M*iited.  It  would 
»rib  that  ill  a  work  iniendi-d  for  the  um*  of  ngrirulturisti*  and  horticul- 
turiftt*  m«»rc  attention  might  profitably  have  l>een  ^iven  t^i  the  treat- 
owtit  of  the  di*>eaf*e9i  ditt  uiise<l.  There  can  l»e  no  doubt,  however,  (»f 
the  tMrfiilneM»  of  the  work,  and  if  the  class  f(»r  whom  it  in  e<i|N*cially  in- 
Uodrd  can  Ik*  {irrvailetl  u|M>n  to  use  it,  it  will  annifit  greatly  in  |M)pular- 
itinj{  and  »il\aucing  a  branch  of  Ixitany  which  in  at  (ireiMMit  in  iti*  in- 
Ciiicy.  but  which  in  de^tine^i  to  great  growth  in  the  near  futur«*. 

<'.  K.  Siii.%K. 

Campbella  Moases  and  Ferns.*  This  bo<ik  Im^  ii|>|M*an'd  at  a 
toan  op|a)rtunr  tim«*  in  th«*  history  of  iMitaiiical  MiriHc.  if,  iiuleeil,  a 
l«if)f«i*he«i  for  book  c«n  ever  fnil  to  be  op)M»rtunc.      The  Archegotiiu- 

'  7^ #  Vr»*. -f II rr  'tn*i  it*t*l*tfnnrfit  <>!  the  M^ftf  ntui  I'tri,*  \r«  1h  k'"<>i«lit  ,  hy 
I^r«i#ia*  II  «4C^ton  iampU-ll,  I'h,  I»  .  iVufi^wMirof  lioUn?  in  tlir  K«-Iaii«l  *«(Atift»r<l 
Jmu'jic  \  r»i«rf«ity        MAcmillaii  and  (\»rii|Hinv,  Lorulon  aim!  Nrw   Y*  rk   ■%41  yy , 
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tSB  have  long  been  most  fruitful  objects  of  research,  and  the  bearing  of 
the  results  of  such  investigations  upon  the  terminations  and  the  begin- 
nings of  phylogenetic  lines  has  been  of  absorbing  interest.  It  was  to 
be  expected  that  such  a  field  would  attract  the  attention  of  many  of 
the  best  botanists.  80  true  is  this,  that  the  literature  of  botany  for  the 
past  fifteen  years  has  abounded  in  articles  upon  the  morphology  and 
the  embryology  of  the  Archegoniata;.  The  activity  of  specialists  along 
these  lines  has  been  so  great  that  the  general  student  has  long  since 
been  compelled  to  relinquish  the  ttLuk  of  keeping  himself  accurately 
informed  of  the  most  recent  investigations  and  theories.  The  publica- 
tion of  these  results  in  numerous  diverse  periodicals  rendered  all  the 
more  imperative  the  demand  for  their  collation  and  ooordi nation. 
Above  all,  it  was  desirable  that  these  collected  data  should  come  to  us, 
not  as  the  compilation  of  some  superficial  student  of  the  subject,  per- 
haps, but  as  a  judicious  and  discriminating  compendium  based  upon  no 
inconsiderable  amount  of  original  work. 

To  the  making  of  a  book  for  American  students,  no  one,  probably, 
could  have  brought  out  a  longer  experience  or  a  greater  knowledge  of 
the  subject  than  the  author  of  the  present  volume.  The  collection  and 
arrangement  of  the  scattered  data  of  numerous  texts  and  their  presen- 
tation, together  with  the  extensive  results  of  original  research,  has  been 
done  in  a  masterful  manner.  The  information  gained  by  the  author's 
own  investigations  have  enabled  him  to  construct  an  admirable  ground 
plan  into  which  he  hsLS  woven  the  results  of  others  in  a  most  skillfully 
relevant  fashion.  Though  dealing  with  a  subject  not  a  little  complica- 
ted, the  general  scheme  of  the  text  is  particularly  fortunate,  and  the 
subject  matter  itself  much  more  than  ordinarily  perspicuous. 

A  critical  compilation  entails  the  discussion  of  numerous  antagonis- 
tic views  and  theories,  and  renders  necessary  a  discriminating  treat- 
ment of  them.  The  author  has  here  hud  no  easy  task  and  merits  espe- 
cial congratulation  upon  the  successful  manner  in  which  he  has  acquit- 
ted himself.  It  would  have  been  no  more  than  ex|)ected  if  he  had  per- 
mitted himself  to  incline  rather  strongly  toward  his  own  views  upon 
mooted  questions.  Yet  such  is  not  the  case.  In  all  instances,  the 
arguments  on  both  sides  have  been  presented  in  the  fullest  manner  and, 
in  some  cases,  in  a  spirit  of  fairness,  he  has  conceded,  perhaps,  more 
than  necessary.  The  bringing  together  of  such  a  mass  of  facts  and 
theories  has  given  the  author  a  rare  opportunity  to  deduce  the  tenden- 
cies which  they  suggest,  and  to  critically  weigh  the  contradictory  opin- 
ions to  which  they  have  given  rise.  This  has  been  thoroughly  done, 
and  the  book,  besides  standing  as  a  most  able  symposium  of  the  pres- 
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^nt  kiiowM|pe  conoeniing  the  Archegoniatip,  will  be  of  almost  inesti- 
mahle  value  for  its  e^tual  relegation  of  worn  out  ideaii,  and  its  lucid 
eUlioration  of  tboae  which  are  to  direct  future  thought  in  theae  lines. 

The  text  treatji  consecutively  of  the  various  orders  and  families  of 
BrrnphTta  and  Pteridopbyta,  dealing  exhaustively  with  their  organo- 
fpny  and  nidrphology,  and  discussing  in  a  concise  manner  their  classi- 
€cation  and  general  affinities  The  fveculiar  thoroughness  and  com- 
pletion of  the  work  are  among  its  m:)st  pleasing  features.  From  its 
<«mpi«hensiveneiM,  it  muAt  Ite  primarily  a  reference  hook,  and  the  sub- 
jert  matter  has  been  so  sulKiivide<l  and  arranged  as  to  greatly  facilitate 
this  purpose. 

Thr  ty|Mkgra|>hy  of  the  book  is  good,  perhaps  rather  above  than  l>e* 
low  that  which  should  U*  regarded  as  standard  for  any  scientific  work, 
ID  iirdrr  that  it  mar  not  receive  unfavorable  mention.  Many  of  the 
fi,;urM  unfiirtunately.  show  the  effects  of  hast«%  whether  upon  the  part 
uf  the  artist  or  (»f  draughtsman  is  not  certain.  It  is  to  l)e*regrette<i 
that  the  illustrations,  which  so  ofV»n  make  a  |MM»r  book,  has  here  been 
]«-miitt«sl  t4>  mar  so  go4Nl  a  one. 

I  ^hall  not  plai<e  an  incubus  u|)on  the  lMM>k  by  calling  it  *' epoch- 
flDskiu^:'*  such  can  never  lie  truthfully  said  of  any  scientific  work.  It 
d<s  »iand.  however,  as  a  most  welcome  and  effective  milestone,  not 
mrrrly  for  ih«*  general  Mudcnt  of  iMitany,  but  for  the  ^iM*cinlii*t  as  well. 
N  t  *'t.ly  will  it  remain  for  a  long  time  a  much  thunilM'd  Huuiniary. 
I-.:  It  tMi*t  1m>  regnrdetl  a^  indii^ating  at  Iea>t  the  most  ininie<iiate  lineii 

i  f  r.-xrv  r^tenrrh  am<»ng  the  Arrhegoniat:e. 

FKKMiltir  K.  Ci.l.Ml.N-p-. 
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PETROGRAPHY.^ 

Petrography  of  the  Vitcrbo  Region,  Italy. — Waabingtoo* 
continues  his  description  of  the  young  volcanic  rocks  of  Italy  in  an 
article  dealing  with  the  lavas  of  the  interesting  Monti  Cimini,  Moote 
Venere  and  Monti  Vico.  The  principal  rocks  of  the  district  are  tuI- 
sinite,  composed  of  phenocrysts  of  orthoclase,  plagioclase,  diopeide  and 
biotite  in  a  trachytic  groundmass  consisting  of  diopside,  magnetite  aod 
the  feldspars;  ci mi nite composed  of  small  olivine, diopside, plagioclaae, 
and  sanidine  phenocrysts  in  an  andesitic  felt  of  diopside  needles,  mag* 
netite  grains  and  feldspar  laths — both  orthoclase  and  plagioclaae; 
peperino— a  trachy  andestic  tuff,  and  a  series  of  leucite  rocks  beloDgiog 
with  the  leucite  phonolites.  The  phonolites  from  Monte  Venere  are 
characterized  by  the  presence  of  phenocrysts  of  biotite.  Analyaea  of 
the  three  principal  types  are  given  as  follows : 

SiO,  A1,0,  Fe,0,  FeO  MgOCaO  Na,OK,OH,OTlO, 
Vulsinite  57.32  19.85     2.21  2.35    1.60  3.82  3.22  9.15   .57         »100.09 

Ciminite  55.44  18.00    2.09  4.48    4.75  6.76   1.79  6.63   .25.16=100.75 

Leucite phonolite 55.21  19.81     269  2.86     1.68  4.61    3.13   8.15   .99.    tr  =  99.43 

>  Edited  by  Dr.  W.  S.  Bayley,  Colby  University,  Watenrille,  Me. 
•Journal  of  Geology,  IV,  p.  826. 
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Missottrite,  a  New  Leucite  Rock.— The  body  of  rock  oonsti- 
tiitiiif  the  cor»of  one  of  the  volcanic  centres  of  the  Highwood  Mount- 
aias*  Montana,  b  a  new  type  of  leucite  rock  named  Miseourite  bj  Weed 
and  I^iraion.'  The  rock  it  in  the  form  of  a  stock  intrusive  in  Creta- 
eaoos  shale.  It  varies  in  character  in  different  places,  but  is  of  the 
Mune  grneral  nature  in  all.  The  coarsest  grained  variety  is  a  dark 
frav  granular  rock  composed  of  grains  of  fresh  olivine,  of  pale  green 
aagite,  of  brotrnish-yellow  biotite,  apatite  and  iron  oxides  embedded  in 
ptrfcrtly  clear  leucite  in  formless  masses.  The  composition  of  the  min- 
eral is  as  follows : 

SiO,    A1,0,    Fe,0,    MgO    CaO    K,0    Ns.O    H,0      Toul 
S4.46    22.24      .68  tr        .10      18.86      .70      2.29  =  99.33 

A  sitgbi  laolitiialion  has  occurred  in  some  of  the  leucite,  the  new  pro- 
ducts being  analcite  and  a  new  fwtash  xeolite  analogous  to  natrolite. 
An  analysts  of  the  rock  yielded  : 

«v^   AVs  y*^h  y^*  Mg<>  (vif>  nv»  Ki'^  h,4>  th>,  r^h  ^^^  •***<>  ^h  n    toui 

«M     |««»1       a  17       V«l     14.74    10.5A     1.31     •  14      144        73       .21        n        .90       W  .03-.ft37 

This  is  very  cloiie  to  the  composition  of  absarokite.*  Since  the  structure 
of  the  missourtte  is  granitic,  the  author  classifies  it  as  the  plutonic  equiv- 
akot  of  the  leucite  basalts. 

The    Crystalline   Schists   of   the  Spessart. — According  to 

Klrifim*  the  rryttal line  rock^of  thoSj>eMart.(fennany,(M)mpri»egranit(Mi 

aad  pchints  of  unknown  sgf>,  with  which  are  aM<H*iate<l  bs«ic  intrusive 

sad  effui»iven»ckfi  and  their  tuffs.      The  m'hints  (M*ciir  on  the  |>eriphery 

of  a  great  granite  msss,  (lykeflfrom  which  have  intruded  them.  Among 

tW  foltateil  nK*ki»sre  <|uart7.-schi«ti*,  niicaM*hi»ti*,staun>lite-iH*hif>tf»,  calc- 

silicate  hornfeU,  limestone,  smphil»olitei«snd  metainorphoMMl  sandstones 

sad  gray  wackM.     The  biotite,  Ktaurulite  and  other  similar  (Constituents 

etkibit  no  evidences  of  the  action  of  prewure  u|»on  them,  although  the 

mcks  in  which  they  occur  are  highly  s<*hi(>t4Nie.      This  fact  Iratls  the 

sathor  to  coiiclu<U  that  the  foliation  of  the  rocks  Has  imiHised  u|H»n 

thesB  a  ben  in  a  plastic  ttate  and  not  after  they  had  become  rigitl.      llie 

aaiphibidites  are  thought  to  be  metamorpho?H*d  tutfit.     The  granite  i«(  a 

bs*j|«tic  variety  with  a  folialion  pn>«luce<l  by  prei«un*,  but  in  thi*  caM* 

m  iQ  the  ca»e  of  the  schists,  tin*  foliation  wan  pnMluce«l  lH*fore  the  rm'k 

iaallv  •<ili<lified.     In  theehararter  of  its  intruf>ion  the  Lrrunite  it  htriM>- 
•  "^ 

•kmt  Jiwr.  Set  ,  V«»l   II.  l^'J^^v  'M'» 
'tnm  a«««Kk.|sol  i}eo.  XLVII.v^*^! 
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litic.  After  discussing  the  nature  of  the  schists  and  gneisses  of  this 
region  the  author  concludes  his  paper  with  the  statement  that  the 
term  gneiss  should  be  used  in  a  geological  sense  only  when  the  origin 
of  the  rock  designated  by  it  is  unknown.  He  further  surmises  that 
many  gneiss  areas  will,  upon  close  study,  be  found  to  be  underlain  by 
granites  and  various  schists  whose  nature  can  be  learned. 

Instruments. — Leiss*  describes  a  number  of  new  instruments  for 
the  use  of  petrographers.  They  are  made  under  the  direction  of  Faess  of 
Berlin.  The  first  instrument  is  a  microscope  with  nicols  so  arranged 
as  to  be  capable  of  revolution  independent  of  the  stage.  The  stand  ia 
constructed  for  the  attachment  of  the  ordinary  accessories.  The  three 
models  at  present  on  the  market  are  known  as  VII,  Vila,  VIII.  The 
second  instrument  is  a  simplified  form  of  Federow's  universal  stage, 
admitting  of  the  revolution  of  an  object  about  two  axes  while  onder 
the  microscopic  objective.  The  third  is  the  apparatus  planned  hj 
Klein  to  aid  in  the  examination  of  thin  sections  immersed  in  liquids. 
The  other  instruments  described  are  a  compensator-ocular,  invented  by 
J.  Amann,  a  mica- wedge  after  the  pattern  proposed  by  Federow,  a 
vertical  illuminator  for  use  with  opaque  objects,  a  very  simple  micro- 
scope camera  made  to  fit  over  the  ocular  of  an  ordinary  microscope 
and  an  achromatic  condenser  for  use  with  the  same. 

Diller*  describes  an  improved  form  of  Smeeth's  separating  tube  for 
the  separation  of  rock  powders  by  means  of  heavy  solutions.  The  new 
tube  possesses  several  advantages  over  the  Harada  and  the  Brogger 
tubes. 

Petrographical  Notes. — The  reciprocal  relations  existing  between 
hornblende  and  augite  in  plutonic  and  volcanic  rocks  is  explained  bj 
Becke*  as  due  to  the  fact  that  hornblende  contains  a  small  percentage 
of  constitutional  water  in  its  molecule,  and  that  it  can  therefore  be 
formed  only  under  certain  conditions  of  pressure  and  temperature  when 
water  is  present  in  a  magma.  When  the  conditions  of  pressure  and 
temperature  are  not  right  augite  forms  in  place  of  hornblende.  A  fig- 
ure  showing  curves  exhibiting  the  possibilities  of  formation  of  the  two 
minerals  explains  the  author's  views. 

A  massive  holocrystalline  rock  composed  of  biotite,  cyanite  and  oor> 
dierite,  with  apatite  and  rutile  as  accessories,  was  discovered  by  He 

'  NeueH  Jahrb.  f.  Min.  B  B.  X,  1896,  p.  412. 

"Science,  June  12.  1H»6,  p. 

*Siub.  deutsch.  naturw.-med.  Ver.  f.  Bohmen.     Lotos,  1896,  No.  6. 
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MalMHi'*  M  a  bowlder  in  the  bed  of  the  Setlej  River  near  Wangtu  in 
Ibt  X.  W.  HimalajTM.  It  b  r^;arded  m  a  product  of  cootact  aoiioo. 
Its  origioal  form  b  thought  to  have  been  diabasic  or  basaltic. 

In  the  pre-Cr«taoeout,  Cretaceoue  and  Eocene  beds  of  northwesteni 
Orefroo,  Dilier*'  6nds  glaucophane  schists,  sandstones,  limestones,  ba- 
aalts,  tufls  and  shales. 

The  frmnophyres  of  Strath,  Skye,  according  to  HarkeH'  are  filled 
with  gabbro  inclusions  where  thej  intrude  a  great  mass  of  volcanic  ag- 
gliMDerate.  Thej  are  denser  and  darker  than  the  normal  granophyres 
lying  north  of  them,  in  which  no  basic  inclusions  are  known.  The 
gmbbro  debrb  in  the  granophyres  is  more  or  less  dissolved,  those  frag- 
■wou  that  have  moct  nearly  disappeared  being  represented  by  bolated 
grain*  of  aogite,  hypersthene,  altered  olivine,  magnetite  and  occasionally 
plagiorlase.  The  pyroxenes  have  suffered  greater  or  less  change  into 
iHimblende  and  the  olivine  into  pilitic  amphibole.  The  new  rock  formed 
SBtr9  from  the  normal  granophyre  in  its  structure,  in  that  it  appears 
to  euntain  nests  of  secondary  minerals.  Other  fragments  besides  gab- 
Wo  were  also  noticed  in  the  same  rock. 

In  the  course  of  an  article  on  the  mineral  deposits  of  the  Central 
Alps*  Weinschenk"  describes  the  granite,  gneiss,  aplite,  lamprophyre, 
saica  srhists,  quartsite,  amphibolite,  serpentine  and  other  rocks  of  the 
Hohen  Tanf  m. 


BOTANY* 

The  Metric  System  in  Botany.— The  recent  spitenraiice  of  two 
v«rT  infiorunt  works  on  North  Anieri(*an  Ixitany.  viz.,  *Mtniy'MSyn» 
opucml  Form  of  North  America,  Vol.  I,  |airt  1  "  and  **  Hritton  and 
Bfown't  Illustrated  Flora  of  the  NortheaAteni  Uniteil  States  and  (*an- 
n4a»  Vol.  I/*  in  which  the  Knglish  unils  of  measurement  are  used 
throaglMMit,  sugicests  tlie  necessity  of  some  mif«sionsry  work  among 
AaKfiran  botanists,  (an  it  In*  posi»il>le  that  the  lM>tani^tii  tifthis  coun- 
try a  rr  the  ni4jet  conservative  of  <Mir  scientific  men?  \Vt*  take  |»art 
from  time  to  time  in  the  action  of  the  American  Association  for  the 
AdTsncemeut  of  Science,  in   which   in  vigorous  anil  logical  sent4*nces 

-Mm    MafEunc.  XI.  |>   Ml. 

•  i:Ui  Aoo.  ItrfK.  r.  S    (mil.  Survey.  11    I.  |..  U   l«V 
"i^'iart.  Jimr  iitol   S*  ,  May.  I^tiii.  p   :«20 
^ImtMtkf.  f  Kryic.  XX \  I.  |».  Tl 

•  ff^94  by  Kff«r  C.  K.  BsaM>j.  I'liUmiiy  of  Nebrmnka.  liiuxiln.  Nebrmaka. 
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we  express  oyr  admiration  for  the  metric  system  and  our  conviction, 
that  the  United  States  Congress  is  derelict  toward  this  important  mat- 
ter. We  urge  Congress  to  make  the  use  of  this  system  compulsory,  and 
yet  we  go  on  calmly  writing  books  in  which  we  use  the  most  antiquated 
of  measuring  units.  Not  content  with  using  feet  and  inches,  we  ex- 
press fractions  of  inches  in  lines  I  We  vote  enthusiastically  that 
mechanics,  surveyors,  farmers,  statisticians  and  schoolmasters  shall  use 
the  metric  system  exclusively,  and  yet  we,  the  botanists,  who  of  course 
are  "  the  salt  of  the  earth ''  are  slow  in  doing  what  we  so  urgently 
recommend  others  to  do.  The  writer  hereof  must  plead  guilty  to  hiiT 
full  share  of  blame  in  this  matter  in  the  past,  but  he  wishes  to  assure 
his  botanical  friends  that  he  does  not  intend  to  inflict  a  long  suflfering 
public  with  any  work  whose  use  will  compel  a  retention  of  the  old  units,, 
as  in  the  case  of  the  books  referred  to  above.  Nor  are  these  the  only 
books  which  oflend  in  this  important  matter;  they  are  singled  out  be- 
cause of  their  great  excellence  in  other  respects,  and  also  because 
such  an  anachronism  was  not  to  be  expected  in  them.  Following  their 
lead,  however,  we  may  look  for  many  little  books  with  English  units ; 
thus  it  happens  that  the  very  books  which  should  familiarize  the  peo- 
ple with  the  metric  system,  the  semi-popular  and  popular  books,  serve 
to  perpetuate  an  obsolescent,  and  what  we  say  we  hope  will  soon  be  an 
obsolete  system. 

It  is  not  necessary  to  point  out  the  commendable  exceptions  to  the 
rule ;  we  may,  however,  mention  the  botanical  publications  of  the 
United  States  National  Herbarium,  all  of  whose  contributions,  if  we 
mistake  not,  conform  rigidly  in  this  respect  to  the  demands  of  modern 
science. 

•  The  writer  would  urge  that  every  botanical  writer  insist  upon  the 
use  of  metric  measurements  throughout,  in  some  cases  with  the  English 
equivalents  in  parentheses,  and  that  the  editors  of  our  botanical  jour- 
nals and  other  scienti6c  journals  in  which  botanical  papers  are  pub- 
Ibhed  lead  the  way  in  requiring  conformity  to  this  rule.  If  our  acad- 
emies of  science  and  other  scientific  societies  also  will  insist  upon  the  use 
of  metric  units,  the  present  humiliating  condition  will  rapidly  disappear* 

Charles  E.  Bebset. 

Eaton  and  Faxon's   North   American  Sphagna. — A  short 
time  ago  a  most  important  distribution  of  Peat  mosses  {Sphagnaeea} 
was  made  by  Mr.  George  V.  Eaton.     In  1893,  Professor  D.  C.  Eaton 
and  Edwin  Faxon  announced  the  intended  preparation  of  a  set  of 
dried  specimens  of  all  the  North  American  species.     Since  that  time 
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tW  work  luM  gone  forward,  retarded  greatly  by  the  death  of  Profeetor 
Eaton  in  1S95,  wboee  aon  then  ondertook  to  bring  it  to  completion.  It 
ti  now  Mned  ander  the  title  **  Sphagna  Boreal i- Americana  Ezsiccata," 
and  inelodei  172  numbers  representing  39  species,  distributed  as  fol- 


I.  Ai'UTiruLlA. — 5L  ^irgensohnii  Russ.,  S,  fimbriaium  Wils.,  S.  rti#- 
aavit  Wamst,  &  wamsicrffi  Russ.,  S,  tenelium  (Schimp)  WamsL 
&  fuMcmm  (Schimp)  Klinggr.,  S.  quinquffarium  (Braithw.) 
WamsL,  &  atutifoliwn  (Ehrh.,  e.  p.)  Russ.  and  Warnst,  8,  tub- 
niUnt  Russ.  and  Wamst,  5.  tenerum  (Aust)  Warnst,  5.  molle 
SnlliT.  (62  specimens,  representing  many  varieties). 
1 1.  Squarmma. — &  teres  Angstr.,  5.  §quamo$um  Pers.  (10  specimens 
and  sereral  rarieties). 

III.  PoLTCLADA. — &  ini/^anmn  Girg.  (3  specimens  including  two 
raneiies). 

IV.  (Van DATA. — S,  maerophylium  Bemh.,  S.  floruianftm  (Aust.) 
Card.,  S.  lindhergii  Bchimp.,  S,  ripariitm  Angstr.,  8.  etuipidatum 
(Ehrh.)  Rusa.  and  Warnst.,  8.  diuenii  (C.  Jens)  Russ.  and 
Wamsi.,  &  rteurvum  (Beauv.)  Rum.  and  Warnst.,  8.  fitzgeraidi 
Renaold,  5.  w%oliu$eum  Brucb.  (39  specimens,  including  many 
▼arielacs;. 

V.  RioiUA. — 8,  rompaeium  I)C.,  8.  garberi   I.^esq.  and   James.     (8 

•peciruens,  including  several  varieties). 
VI.  Sriwiu  i'!ii>A. — .S.  fnflaenii  Hrid.,.S'.  ol^esum  Wils.,  iS.  ^u/>jmiw</iim 
Nees,  8.  plaiyphyliun  Wanmt.,  S.  rontortum  Schultz,  8.  riiff^rens 
Bryol.  (ierro.,  S,  orlnnden$r   Warnst.,  S,  mirroctirputn   Warnst. 
y*  •\tec\men%  includin);  many  varieties). 
VII.  <'^MBli*oLlA. — S,  jtortoriceuft  Ham|>e,  .S.  imbriratum  (Hurnsoh.) 
Rui»,   S,  fymhijoliam   Khrli.,   8.  jMpilhmum  Lindb.,  8.  tn^dtum 
Ijimpr.  S.  ludorieintiHm  (Ken.  and  C  ani.)  Warn»»t.      (24  s|>eci- 
mens,  including  many  varieties). 
A  |ierw>oal  examination  of  this  set  shown  it  t^i  be  in  every  way  satii^- 
imcUprj.  the  »|iecim<*ns  tiein^  ample  and  prepannl  with  exquii«ite  neat- 

»aaS  — rilARl.l3*  K.  BlJ«*KY. 

Tbc  Cell  Nucleus. — The  lati^nt  eontributiun  to  our  knowltMl^e  of 
iW  pUnt  crli  nucleus  is  fn»m  the  hamU  of  Dr.  /imniemiunn  of  tlir  Tni- 
rwrmlj  of  iWrlin.  His  **  Mor^ihnlwjie  und  Vhy$inlo*jie  dr^  pfinttiiirhfu 
ZeJJien^s"  is  destined  (o  Im*  one  of  the  ni<»f»t  iim^fiil  nf  lMM>kM.  for  in  it 
W  has  brought  togriher  what  ha*  l>een  nmde  out  as  to  tlit*  nuolfus  both 
stnMtarally  and  phytiologirally,  fur  all  grou|«  of  planu*.     In  the  first 
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part  of  hii  book  he  takes  up  methods,  cheinistrj  of  the  Ducleua,  bialol> 
ogj  of  the  Ducleafl^  nuclear  division  (karyokineticand  direct  division), 
physiology  of  the  nucleus,  etc.  In  the  second  part  the  subject  b  takes 
up  from  the  systematic  standpoint,  the  structure  and  division  of  the 
nucleus  being  discussed  for  each  group  of  plants,  e.  g^  Angiofpemi% 
Gymnosperms,  Pteridophytes,  Bryophytes,  Fungi,  Algse  and  Schizophy- 
tes.  The  author  has  summarized  the  results  of  the  investigations,  and 
apparently  given  the  essential  facts.  In  all  cases  he  makes  a  direct 
citation  of  the  particular  paper  to  which  he  refers,  thus  enabling  the 
student  to  verify  the  statements  made^  by  the  author.  It  must  not  be 
supposed,  however,  that  the  work  is  a  mere  compilation  ;  on  the  con- 
trary the  author  has  wrought  into  it  a  great  deal  of  bis  own  matter,  to 
the  book  is  full  of  fresh  material.  It  will  at  once  find  a  place  in  every 
laboratory,  and  we  hope  will  be  made  still  more  useful  by  a  good  Eng- 
lish translation. — Charles  E.  Bbbsey. 

Another  Australian  Curiosity. — Some  time  since  we  reviewed 
an  article  on  a  strange  Australian  fungus  which  appeared  to  be  a 
peculiar  edible  sclerotium.  A  recent  paper*  describes  what  the  authors 
call  **  a  stone-making  fungus"  for  which  a  new  genus  is  erected.  This 
genus  appears  to  us,  however,  of  doubtful  validity,  and  illustrates  a 
tendency  to  the  multiplication  of  genera  founded  upon  slight  and  un- 
important  characters,  which  is  being  carried  to  the  extreme  by  many 
of  our  systematic  botanists  and  which  it  seems  to  us  should  be  con- 
demned. Laccocephalum  is  said  to  differ  from  Polyporus  **  in  being 
hard  and  woody  from  the  first,  in  the  peculiarly  pitted  pileus  and  in 
the  character  of  the  spores."  The  most  striking  peculiarity  to  the 
superficial  observer,  however,  is  a  large  stone  like  nodule  at  the  base 
of  the  stipe.  This  has  a  diameter  equal  to  or  exceeding  that  of  the 
pileus,  and  is  apparently  composed  of  sand  agglutinated  and  held  to- 
gether by  the  mycelium  into  a  mass  resembling  a  concretion  of  ferru- 
ginous sandstone. 

In  the  specific  description  there  are  apparently  some  typographical 
errors,  as  the  spores  are  said  to  be  "  44-50  inches  in  diameter"  (mean- 
ing fi  probably)  with  spines  "  3  inches  long  "  (/i  ?).  The  paper  b  ac- 
companied by  a  good  lithographic  plate  giving  three  views- of  one  of 
the  plants. — C.  L.  Shear. 

*  D.  McAlpineand  J.  Q.  O.  Tepper :  A  New  AuHtralian  Siooe-making  Fongns 
{Laccocephalum  basUapiioide*)^  Proc.  Koj.  Soc.  Victoria,  18)H,  Art.  XIV. 
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Amceba  coU  not  Pathogenic. — This  amahii  hai  been  met  with 
kj  8if .  O.  O.  V.  CMSgnindi  and  8ig.  P.  Barbagallo-Rapiatiardi*  in 
cam  of  tjphoid  diarrhoea,  simple  intestinal  catarrh,  snd  in  spairoodie 
^Ttcnterj,  at  well  ai  in  healthy  perM>n§,  and  the  conclusions  drawn 
ware  that  it  is  not  pathogenic  but  it  a  ? ery  uteful  guett,  dettrojing  the 
oU>er  organbnit  living  in  the  iiitettine.  fixperimentt  with  cats  thow 
tliat  diarriKFa  doet  not  develop  unlwt  the  intettinal  canal  it  already  in 
a  catarrhal  condition.  Amaba  roii  will  <levelop  in  them,  but  only  be- 
cante  the  dyteoteric  material  injected  tets  up  at  the  same  time  the  con- 
dition ncoetsary  for  development. 


Bipalium  kewenae. — Mr.  Woodworth's  notes  induce  me  to  place 
eo  rraord  the  probable  occurrence  of  thit  phsnsrian  at  Kingtton,  Jam- 
aica. Sime  yesn  ago,  when  resident  there,  I  had  bn>ugbt  to  me  an 
asample  which  accorded  perfectly  with  my  recollection  of  the  creature, 
which  I  hsd  formerly  teen  at  Kew.  The  longitudinal  markingt  were 
dittiBcC  While  I  have  no  teriout  doubt  of  the  identity,  I  wat  ill  at 
the  time  of  receiving  the  tpecimen,  and  failed  to  give  it  the  attention 
il  dewrved. — T.  I>.  A.  CNmkkrkll,  Mei«illa,  N.  M. 

Egg-Laying  in  Sagitta.' — In  the  ra^e  of  tSSri^ri/M  hutpUn  Mr.  F. 
H.  f'onant  6n«U  that  the  pn>rci*ii  of  cgR-laving  taken  place  in  the  niorn- 
iag,  in  thit  rmiiect  diffifring  widely  fn»m  S4itfitta  hipuutiala,  which  de- 
poait*  it»  eggt  at  alniut  iiuniH*t«  an  filMtervod  by  Ful,  an<l  n>;re<*iii);  with 
•Sa^iHa  hesapir't  at  noted  by  <tratti.  Variatioiin  in  tcni|M*rature  affect 
th»  time  iMMiii* what,  cold  retanliiig  the  proci*w«. 

Tl»e  ova  |ia»t  through  th«*  wall  of  the  germinal  epithelium  into  the 
oviduct,  apfiarently  thmu^li  intenipac«*ii  in  the  wall  of  thin,  un<ler^«>in^ 
by  the  way  a  progreapkive  ^ri(*fi  f»f  clianp*^  in  iihH|H*.  In  the  oviduct  the 
ova  fvmain  from  2t>-')0  minutes,  their  p*latinouii  envel(i|M*  thickening 
awanwhile.  l%»ntra4*tiont  of  theovary  n'tult  in  puf^liin^'  the  t-^pi  baek- 
wani  Ukwardt  the  external  oiMMiin^.  and  when  the  prfwure  lia«  lieiNinie 
suffirient  the  plu)(  cloiiin);  thin  in  force«l  out  and  the  e^^  an*  extrudeil  in 
t«<i  linear  n>wti  /^oiie  on  either  wide  the  anininl »  nf  onlv  a  few  or  an 
ly  a*  ftO-70eggt  each.     Thin  d<ieM  not  differ  fwH*ntiiilly  from  the 
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act  of  laying,  as  seen  and  described  by  Boreri  in  S,  bipunelata,  the 
sausage-form  that  these  ^gs  pass  through  being  given  them  in  the  latter 
case  by  pressure  while  still  in  the  ovary. 

Mr.  Conant  was  unable  to  determine  definitely  the  location  where 
fertilization  takes  place,  butsupportsHertwig  in  affirming  contra  Graiai 
that  no  spermatozoa  are  found  in  the  ovary.  What  little  evidence  he 
has  indicates  that  fertilization  takes  place  while  the  ova  are  in  the  doel 
between  the  exterior  opening  and  the  opening  of  the  duct  of  the  recept- 
aculum  seminis.    Self-fertilization  seems  impossible. 

The  eggs  when  laid  become  attached  to  the  sides  of  the  dish  by  a. 
gelatinous  substance  that  facilitates  handling,  but  collects  dirt.    In 
warm  weather  development  to  hatching  takes  place  in  about  36  hoars^ 
and  then  the  animals  are  miniatures  of  the  adult  form,  and  all  are  as 
ready  to  devour  their  comrades  as  are  the  mature  animals. — F.  C. 
Kenyon. 

The  Chsetognaths  of  American  Waters. — In  his  paper  just 
cited  Mr.  Conant  gives  nine  species  as  the  total  number  known  to  occur 
in  American  waters.  Among  them  he  enumerates  five  new  species  adde^t 
by  himself.  One  of  these  has  caused  him  to  make  some  very  pertinent 
remarks  concerning  the  divisions  of  the  old  genus  of  Sagitta  into  Sagitta^ 
Krohnia,  and  Spadella,  He  agrees  with  B^raneck*s  criticism  of  the 
systems  propof^ed  by  Langerhans,  Hertwig,  and  Grassi,  and  like  thia 
author  concludes,  though  under  protest,  to  follow  with  Strodtroann  the 
arrangement  proposed  by  Langerhans.  It  would  have  been  much 
better,  however,  had  he  obeyed  the  impulse  that  his  new  species  pro* 
duced,  and  described  all  nine  as  species  of  Sagitta,  instead  of  sand- 
wiching species  of  Krohnia  and  Spadella  in  irrregularly  between  un- 
doubted species  of  Sagitta,  Or  he  might  at  least  have  placed  the  terms 
Krohnia  and  Spadella  in  parenthesis. 

But,  notwithstanding  the  doubt  that  arises  as  to  which  of  the  older 
arrangements  to  follow  in  placing  Mr.  Conant's  new  species,  it  should 
be  remembered  that  after  all  any  system  of  classification  is  very  largely 
for  convenience,  and  that  in  the  present  state  of  our  knowledge,  not  only 
of  this  particular  group  of  animals  but  of  the  fundamental  laws  gov- 
erning the  evolution  of  one  form  from  another,  any  system  proposing 
to  show  genetic  relationship  is  at  least  only  tentative,  and  often  weakly 
so  at  that.  In  this  particular  case  whether  we  should  regard  the  number 
of  fins  with  Hertwig,  the  so-called  teeth,  or  with  Strodtmann  and  B^ra- 
neck,  the  sum  of  the  characters  as  the  determining  features  is  still  a 
doubtful  matter.      Judged  from  the  standpoint  of  convenience  the 
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imBfaawBt  fiTea  by  Hertwig  nems  the  best,  and  for  that  reaaon,  if 
•ol  ibr  the  anke  of  thowiag  true  genetic  relationahipa,  the  a^mopaifl 
below  iagiT^B. 

A.  With  cAiidal  and  with  one  pair  of  Uteral  fina,  Spadeiia. 
a.  Aoterior  teeth  wanting. 

Poaterior  teeth  many.  Beiiing-hooka  8-9.  length  35  mm. 
(According  to  Mobiua).  Taken  off  Martha*a  Vineyard^  North 
Atbntic,  S.  (Krohnia)  hamaia  (Mob). 

k  Anterior  teeth  present. 

1.  Seiiing-hooka  6.  Anterior  teeth  3-5;  posterior  teeth  5-7. 
Length  52  mm.  North  Atlantic.  Lat  42'',  28';  long.  W. 
50**,  55',  dO",  S,  maxima  Con. 

2.  Heiiing-hooka  10.  Anterior  teeth  8;  posterior  teeth  18. 
A  broad  bilateral  outgrowth  of  the  epidermis  distinguishes 
this  from  all  othera.  Bahamas  (Binnini),  Messina,  Naples, 
Madeira  and  Canary  Islands.   Length  10  mm., 

S.  draeO  (Krohn)  I^anger 

B.  With  caudal  and  with  two  pairs  of  lateral  fins,  &igitta. 
SL  Posterior  teeth  wanting.     Hecond  pair  of  6ns  split  posteriorly 

into  4  villus-like  processes.  Seizing-hooks  8.  Anterior  teeth 
4-6;  corona  ciliata  forming  a  peculiar  triangle  on  head  and 
Deck.  Tail  equal  half  total  length.  Bahamas  (Binninil. 
Ijtngih  4  mm..  iS.  Hchizoptrra  Con. 

h    INaPteriur  teeth  present.     Find  entire. 

1.  Selling- hooks  7-8. 

a.  Anterior  tet»th  3-4  ;  jwsterior  Un^xh  4-7.  2  oxlernal  in- 
testinal diverticula,  length  24-34  mm.  Martha'v  Vine* 
TsH,  Atlantic  and  I*acific  Ocfani*.       S.  hentpUra  (Orb.). 

b.  Anterior  te<»lh  4-5;  |>oi»terior  teeth  7-10,  No  tiiverticula. 
I^ength  5.2A  mm.     Jamaica,  N.  tmuis  Con. 

2.  Seiiing-hooks  H-O. 

a.  Anlrrior  teeth  4-5;  fMisterior  teeth  8-1.').  (*aii<lal  i*e>:- 
nient  one-thinl  total  length.  Iiength7-ll  mm.  Jaiiiaicu. 
lialiaman,  N.  C*arolina,  N.  hitjntia  (*oii. 

b  Anterior  teeth  7-M  ;  |MMit4'rior  teeth  1(^-12.  Conmn  cilinla 
r(»n6ne«l  to  head,     l/cn^th  13-18  mm.     Hiilmina**, 

4.  Setting  hook*  9-12. 

Anterior  teeth  «%- 7  :  fxMiterior  teeth  Ti-l'*  Witli  \u*i\\  e\- 
trnial  and  internal  intestinal  divertirula.  l^*n^tli  ItV  Xi  mm. 
Vineyard  Sound,  (Say  head  on  Knglith  Odsjit. 

S.  eUgnHM  (Ver. ». 
— F.  C.  Ki;!<Yt>!«. 


168  The  Amen4X»n  NaturaluL  [FebrMfft 

New  Central  American  Diplopods.'—Amongalotofohilop^di 

and  diplopods  that  Dr.  Filippo  Silvestri  describee  as  ooUeoted  by  Dr^ 

Festa  at  Guajra,  Darien  and  Cuenca  lie  describes  the  new  tpeoies  Ar* 

-chUpiroitreptua  gtiayreruiSf  Plunoparus  festa,  Rhinoeriem  diverdeanidUi, 

Oxypge  varieolor,  Ortamorp ha  festa,  Aulocodesmus  anguslalus. 

The  genera  Oxypyge  and  Aloeodestnus  are  new.  The  former  approx- 
imates very  closely  to  Rhinoerieus,  but  differs  from  that  in  hayipg  the 
anal  valves  produced  into  long  straight  spines.  The  latter  approaches 
Pocock's  Odontapeltis,  but  differs  in  the  position  of  the  pores,  in  the 
granular  surface  and  the  dorsal  sulcus. — F.  C.  Kenyon. 

The  development  of  the  Wing-scales  and  their  pigment  in 
the  Lepidoptera.* — The  scales  of  the  wings  of  Lepidoptera  are 
shown  by  Mr.  A.  G.  Mayer  to  be  developed  from  modified  hypodermis 
cells  like  the  hairs  of  other  arthropods.  The  pigment  comes  flrom 
the  so-called  pupal  blood  by  a  series  of  chemical  changes.  The  colors 
of  the  adults  are  not  formed  at  once,  but  all  pass  through  a  saries, 
the  first  of  which  is  a  dull  ochre-yellow.  He  succeeded  by  chemical 
means  in  making  pigments  from  the  pupal-blood  or  hsemolymph  thai 
were  similar  in  color  to  the  colors  of  the  adult  insects.  These  pignMnts 
react  to  chemical  agents  similarly  to  the  pigments  of  the  insects. 

Dull  ochre-yellows  and  drabs  such  as  one  finds  among  the  noctomal 
Lepidoptera  are  the  oldest,  the  bright  yellows,  reds,  and  greens  of  the 
diurnal  forms  are  derived  by  a  complicated  chemical  process  brought 
about  in  the  parts  most  exposed  to  the  light. — F.  C.  Kenyon. 

Rapid  Growth  of  Apus. — From  Spencer  and  HallV  account  of 
the  Crustacea  of  central  Australia  we  learn  that  not  more  than  two 
weeks,  and  probably  only  a  few  days  after  the  fall  of  rain,  specimens 
of  Apus  were  found  measuring  2i  to  3  inches  in  length.  When  it  is 
rememl)ered  that  the  eggs  of  Aptis  must  pass  through  a  stage  of  drought 
before  they  will  develop,  this  enormously  rapid  growth  is  truly  re- 
markable. And  the  evidence  of  it  is  conclusive,  if  it  be  impossible  for 
the  mature  or  nearly  mature  form  to  pass  through  the  period  of  drought, 
which  certain  forms,  e.  g.,  Ast<i€opsis  and  Telphusa  are  known  to  be 
able  to  do.— F.  C.  K. 

Steindachneria. — In  1888  the  name  Steifuiaehfieria  was  twice  used 
to  designate  new  genera  of  fishes. 

Goode  and  Bean  in  Agassiz,  Three  Cruises  of  the  Blake  II,  p.  26 
(April,  1888)  used  the  name  for  a  macrurid  taken  by  the  Albatross  off 

'Roll.  Mu«.  Zool-  AnAt.  Comp.  Untver.  Torino.,  XI. 

«  Bull.  Mos.  Comp.  Zool.,  XXIX,  209-86,  7  Pk. 

•  Uom  8ct#oafic  Exp.,  1896,  pt.  II.  J.  R.  M.  a,  p.  410. 
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«h»  Mu  of  tli«  Mi«ii«ippi  River.  The  fish  was  mentioned  in  the 
MkMrittg  language ;  *  ♦  ♦  S^indaehneria^  a  macniroid  with  a  high 
JiOnmialfd  f  fit  anal  fin,  has  been  obtained  by  the  "  Albatross  '*  in 
M  teboaML**     No  specific  name  and  no  figures  were  published. 

We  used  Sfeindmekneria  for  a  silurid  genus  inhabiting  the  rivers  of 
i<mlnasnrn  Bratil  io  a  paper  issued  July  18,  1888  (Proc.  Cal.  Acad. 
Set.  2d.  Her,  Vol.  17).  The  name  was  defined  and  referred  to  a  de- 
scfib^d  apeciea.  Mr.  8.  Garman  called  our  attention  to  the  previous 
mm  fd SUimdachmeria  by  Goode  and  Bean.  An  examination  of  Goode 
aad  Bean's  note  showed  that  their  name  was  a  nomen  nudum,  neither 
<saeilbtd  o<>r  referred  to  any  published  species.  On  learning  thin  we 
Dr.  Itoode  an  apologetic  note  calling  his  attention  to  these  facts 
meived  the  following  in  reply.  "  Strindarkneria  has  never  been 
t,  though  the  diagnosis  of  tlie  genus  has  been  lying  in  MS.  for 
•sariy  two  years.  So  we  will  change  the  name.  It  is  not  of  the  least 
'  This  was  under  date  of  Oct.  1 ,  1888.  This  intention 
the  name  was  never  carried  out  and  in  *'  Oceanic  Ichthyo* 
lagy**  (p.  419)  which  has  just  been  received,  Strindachnrria  is  still 
for  tbe  maenirid  and  reference  made  to  ''Three  Cruises  of 
Blake.**  The  name  Sleindaehneria  being  preoccupied  for  the  cat 
I  woold  suggest  the  name  Sieindaehnereila  for  the  macrurid  to 
ry  out  the  idea  of  honoring  the  Gustos  of  the  Imperial  Zoological 
Moaram  of  Vienna. — (\  H.  Kioknmann. 


[utiUtiona  of  the  Oregon  Redfish. — The  sores,  fmyeiic.ut  fins, 
r4b^r  mutilations  whirh   have  lH*en   noticed   u)m»ii  the  (*hin(H>k 

mIsmo  and  rrdfi»h  br  everr  one  who  has  ever  oeen  these  fishes  uiMin 

•  •  • 

tbssr  ^Awoinggrounds  have  been  reganled  by  all  as  l>eing  due  chiefly, 
if  Ki€  wholly,  to  the  injuries  incident  t4)  the  long  journey  from  the  sea. 
(«aiiiig  so  these  Idaho  lakes  from  the  sea  re<|uireK  a  journey  of  more 
UMiO  milen,  and  it  is,  in  larire  i>art,  through  swift  and  turbulent 
and  up  dangerous  rapids,  cascades,  and  wsterfalls  againut  nhoi^ 
ff^pr— 1  and  jagged  rocky  walls  and  be<l  the  fish  woultl  often  liethn»wn 
bf  iW  ssetbing  currents.  That  they  could  make  this  long  nn<l  |w*rilou» 
pmrtMj  upsratbcd  0(»uld  scarcely  In*  lielievetl. 

In  tWsborterooaalal  streams  of  Oregon,  Wajihin^ton.  British  Colum- 
mtkd  noctkward,  the  same  mutilations  have  \wtu  obpcrreti  and  have 
llv.  without  sufficient  reason,  lieen  attributeti  to  the  same  cause. 
Usui  now  It  has,  therefore,  generally  been  held  that  the  injiirieti  sre 
ived  by  the  fish  while  en  route  to  the  ppawning  j^nMiniU      <  hir  con- 
of  observations  at  Alturas  I^ke  during  the  entire  periinl 


160  The  American  NaJturalitL  [Y^rmurjp 

•of  the  breeding  season  shows,  however,  that  this  is  not  the  trueexplaiia* 
tion.  Among  the  hundreds  of  redfish  that  we  examined  as  they  came 
up  into  Alturas  Inlet  from  the  lake  not  one  possessed  any  sores,  or  had 
the  fins  frayed  out  in  the  least ;  every  one  was  perfect  in  every  way,  to 
far  as  mutilations ^ere  concerned.  Not  only  were  all  of  those  caught 
on  the  gill  nets  as  they  came  up  from  the  lake  free  from  sores,  but  no 
sores  were  seen  on  any  of  the  fish  in  the  creek  until  some  time  after  the 
spawning  had  begun.  The  first  fish  were  seen  July  24,  but  not  antil 
August  10  were  any  mutilated  ones  observed,  and  then  only  3  out  of  84 
•examined  showed  any  considerable  mutilations. 

In  marked  contrast  with  this  perfect  condition  of  the  fish  as  tbey 
arrive  upon  their  spawning  ground  is  that  observed  toward  the  cloaeof 
the  spawning  season  when  scarcely  a  fish  can  be  found  whose  fins  are 
not  badly  frayed  and  upon  whose  body  are  not  one  or  more  large 
sores. 

The  manner  in  which  the  mutilations  are  really  received  was  readily 
-determined  by  watching  the  fish  while  spawning.  The  spawning-beds 
are  usually  in  very  shallow  water,  often  only  a  few  inches  deep.  These 
beds  are  of  fine  granite  gravel  and  sand.  There  is  more  or  less  definite 
pairing  off  of  the  fishes,  and  each  pair  usually  does  all  its  spawning  oo 
a  certain  area,  which  may  be  called  the  nest  The  gravel  and  sand  of 
this  area  are  moved  about  and  piled  up  somewhat  in  heaps  or  rows  as 
the  fish  scoop  out  shallow  depressions  in  the  bed ;  this  scooping  or 
moving  of  the  gravel  is  done  as  the  fish  swims  upstream  over  the  bed 
with  a  rapid  quivering  motion  of  the  body  ;  during  this  act  the  body  is 
always  inclined  to  one  side  and  the  gravel  is  chiefly  pushed  in  the  other 
-direction  ;  after  swimming  across  the  nest  in  this  way,  the  fish  circles 
around  downstream  and  returns  to  the  bed  to  repeat  the  process  again 
and  again,  keeping  it  up  for  several  days.  During  all  this  time  the 
male  follows  closely  behind  the  female,  sometimes  quivering  and  plow- 
ing through  the  sand  and  gravel  in  the  same  way  and  thus  receiving 
mutilations  of  the  same  character.  Often  the  back  of  the  fish  is  turned 
against  the  gravel  and  becomes  worn.  On  each  spawning-bed  are  usu- 
ally several  supernumerary  males,  and  among  them  and  the  paired  malea 
there  is  much  chasing  about  and  some  fighting  which  results  in  still 
further  mutilations.  It  may,  therefore,  be  positively  stated  that  the 
sores  and  mutilations  seen  on  the  redfish  at  the  Idaho  spawning-grounds 
are  practically  all  received  after  the  spawning  season  begins  (B.  W. 
Everman  in  U.  S.  P^ish  Commission  Bull,  for  1896,  Art.  2.) 

On  the  Occurrence  of  the  genus  Reithrodontomys  in  Vir- 
ginia.— On  December  6,  1896,  I  trapped  an  adult  male  Harvest 
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MoiiM,  Reiihrodontomffi  Ueoniii  (Audubon  and  Bachman)  at  Fort 
Mjer,  Virgioia.  The  trap  was  Ml  under  a  fence  between  cultivated 
ieldt  and  a  ttrip  of  woodland.  I  believe  this  is  the  most  northern 
point  on  the  Atlantic  coast  at  which  a  s{)eciroen  of  this  genut  has  been 
taken ;  and  I  know  of  no  published  record  of  its  occurrence  in  the 
8ute  of  Virginia  or  in  the  District  of  Columbia.  This  specimen  is 
•amber  83,298  of  the  United  States  National  Museum  collection. — 
Loris  Zkreua  Mkarscs. 

« 

Inheritance  of  the  Monodactyly  in  the  Pig.^The  roonodac- 
tylf.  oUerred  in  the  pig  by  Aristotle,  has  i^rsijited  to  the  present  time. 
M.  Vaaileaen,  Profetaor  of  Zoology  in  the  Veterinary  School  at  Buch- 
arest, has  had  the  progeny  of  a  male  roonodaotyle  pig  under  observa* 
tkMi  for  a  number  of  yeara.  He  notes  that  of  54  descendants  39  are 
«MNiodaeiyle  and  13  bidactyle.  M.  Vnsilesen  concludes  from  these  ob- 
aenrationt  that  the  monodactyly  of  the  pig  is  a  hereditary  tetralogical 
pkenomenon,  susceptible  of  being  transmitted  from  one  generation  to 
aaoiher.  reproducing  itself  indefinitely.     (Ilevue  Scientif ,  Oct.,  1896.) 

Preliminary  Description  of  the  Newfoundland  Marten. — 
The  marten  has  long  been  known  as  au  inhabitant  of  the  Island  of 
Newf'Hiiidland,  being  given  by  Henry  Keeks  in  1870  (under  the  name 
Mmdeia  *tmrr\mnn)  in  hiff  lint  of  the  Mammals  of  Nenirfoundland.* 

•Th*"  Zi»l«ici«*  I>ood«i«  ,  *li\  S-rirfi  No.  :»l,  pp  l»o33  *J04y,  Mmrrh.  IHTO;  N,». 
«:.  April.  1««T1.  |»|>  2:>I0  ^VV't.  Noioi  im  tht*  /xM.l.i^r  of  Nrwfounaimnil.  \\y 
JlMrr  Krrif 

No   H  Vfarrh.  I»»7U.  p.  'Jiia:,  n*m<U  a«  follows  : 

foQO'lUn<l  Mill  i^iminMii  ill  vmrKMH  \*tLrX»  uf  th<*  i«lmnd.  but  fn»ni  the*  incrrttiiiiiK. 
«r.  M  mnj  rule,  prrartit  rmlur  ttf  the  fur i« annual Iv  hrconiinfc  N'arrrr  It  inmbulii 
iuiti  aiiimal.  and  in  it^  hmMtA  rfiiiiiid  onr  iniK-h  o(  tht*  (iniinioii  |M)l«>«*al  .1/. 
m'  rtmt  .  4  Hir  of  thr  »|ir<i-iiiii*ii4  I  ot>Uiiii(*<i  rntrr«*«l  th<*  hoiiM*  uf  m  nHtlrr  and 
i»lf  ad«ad  dui'k  l>**»  .y^-.ttnti  ,  hut  wmt  wult^niurntly  «h<>t  in  m  tn*r  nrur 
IW  •|»4,  in  fart,  whilr  rriurninK  for  a  Mvontl  durk.  havinic  proh«hlT  hid  thr 
oili*r  MartJti  «*aU  arvfta^ilr  t'aiiKht  hr  iron  tni|M  pUce*!  in  "I'at  K«hi»«^."  nr  in 
''^tmd  falU  "  \Vith«Mit  atlmiptinK  to  Mrttlt*.  or  <*\cn  di^iKvi.  th«*  vck^I  i|ut«ti«in 
a*  ti*  tli#  i<S«'nUtv  of  tlii«  •|H>*i<<i«  with  the  Kuro|>ran,  .1/  zu"  iim.t,  \  utav  herr»tate 
\Ttj  hule  frliaiH-r  can  Im*  pltutii  on  tht*  colore  of  thr  M«trtiu.t,  a*  a  verr 
-laldr  dirirrrnre  eti»U  in  lhi«  partirular.  rvtii  in  •prtifiien*  oUftin<nl  in  Now  ■ 
l^a«i»*llaad  aad  the  Ijihrador.  the  fi>rm<*r  U'lnff  much  !it(ht«>r  thriMii;h«>ut.  hut  %^\*e- 
«»aJiv  about  the  hr^d  and  ear*.  Si  |»ert^ptihl«'  i«  thr  tli«ciii«-ti'tn  thmt  •  tmdrr 
i(v  MfiArit«i  the  Newfoundland  nkin*  fri>m  th*iM*  •tUamt'^l  .mi  th«-  rtiminlajid  " 
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Like  most  of  the  mammals  of  this  island  it  is,  however,  very  difler-^ 
ent  from  its  mainland  cousin,  and  as  no  possible  connection  can  now 
exist  between  it  and  the  continental  forin  it  must  rank,  a  full  species,  a» 

MusTELA  ATRATA  8P.  NOV. — Type  from  Bay  St.  George  NewfooncU 
land,  No.  5752  9  adult,  coll.  of  E.  A.  and  O.  Bangs.  Collected  by 
Ernest  Doane  Sept.  29th,  1896.  ToUl  length  548,  tail  vertebrae  185^ 
hind  foot  89,  ear  from  notch  43. 

General  Characters. — Size  about  that  of  Jf.  amerieana  (probably 
somewhat  larger) ;  color  very  different,  suggesting  a  dark  colored  mink,, 
rather  than  a  marten  ;  skull  slightly  different: 

Color,— ^Deep  chocolate,  becoming  black  on  back,  head,  arms,  lega» 
rump  and  tail ;  a  few  white  hairs  scattered  along  back  ;  chest  and 
under  side  of  neck  irregularly  blotched  with  orange ;  a  median  line  or 
orange  on  belly;  ears  black  narrowly  bordered  all  round  with  dull 
white;  a  patch  of  yellowish-white  hairs  in  front  of  opening  of  ear. 

Cranial  Charaders. — Skull  about  the  size  or  larger  than  that  of  Jf» 
amerieana;  rostrum  narrow;  audital  bullse  much  larger  and  deeper 
than  in  J/,  amerieana  and  with  a  more  marked  "  bottle-nose  '*  projec* 
tion ;  dentition  rather  weaker  throughout,  with  greater  spaces  between 
premolar  teeth,  than  that  of  3f.  amerieana. 

Size  of  the  type  skull,  9  "  middle  aged ',  adult :  Baltlar  length  69.2 1 
zygomatic  breadth  42 ;  mastoid  breadth  34.2  ;  breadth  across  roots  oif 
canine  teeth  14.2  ;  greatest  length  of  single  half  of  mandible  49.6. 

Size. — The  type  9  adult;  total  length  548,  tail  vertebrse  185,  hind 
foot  89,  ear  from  notch  43.  Of  an  adult  9  proloty|)e,  (No.  5751  Bangs- 
coll.).  Total  length  559;  tail  vertebrae  185,  hind  foot  86,  ear  from 
notch  41. 

Remarks. — The  above  description  is  based  upon  two  beautiful  skins 
accompanied  by  skulls,  both  "  middle  aged  "  adult  females.  Neither 
has  the  fur  quite  "  prime,"  l>oth  being  taken  in  September.  In  its  full 
winter  dress,  this  marten  must  be  a  superb  creature. 

There  is  a  series  of  eleven  skulls  of  M.  alraUi  in  the  collection  of  the 
Museum  of  Com|>arative  Zoology,  at  Cambridge,  Mass.  collected  in 
Newfoundland  in  1865  by  James  M.  Nelson.  I  have  examined  these 
and  find  some  of  them  to  be  old  adults,  but  all  are  unsexed.  They  bear 
out  the  characters  claimed  for  M.  atrata — the  large,  peculiarly  shaped 
audital  hullse,  and  the  weak  dentition,  and  would  seem  to  indicate  that 
If.  atrata  is  a  larger  animal  than  3/.  amerieana. — Outram  Bangs. 
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Zoolofical  News.— According  to  F.  Neri/  who  htt  been  ttudj. 
iBf  tlie  beska  of  cephalofKxlSy  theM  structures  are  coropoeed  of  fibroue 
coUcubr  Uniiue,  which  chemically  are  not  chitinans  but  keratinout. 
Tbe  apper  part  b  encrusted  with  lime. 

The  results  of  the  AuHrian  deepseaexi^editions  of  1890-4  show,  ac- 
eording  to  Dr.  R.  Sturanj,*  that  the  eastern  portions  of  the  Mediter- 
rmoemo  is  much  poorer  in  deep  sea  shells  than  the  western  basin,  and 
fbrtber,  that  the  fauna  is  doubtless  of  Atlantic  origin. 


ENT0M0IXX5Y.» 

Tbe  American  Spring-tail.— This  very  anomalous  little  insect 
{Lrpidueyrius  ofnrriranus  Marlatt)  measuring  scarcely  more  than  one- 
tsBlk  of  an  inch,  sil? erj  gray  in  color,  with  purple  or  violet  markings, 
mmj  be  trequently  obsenred  in  houses.  In  common  with  the  silver  fish, 
it  belongs  to  the  order  of  insects  known  as  Aptera  (wingleas),  from  tlie 
of  their  having  no  vestige  of  wings  throughout  life. 

TW  simple  structure  of  theM  insects,  and  |wrticularly  their  resem- 
to  the  larval  state  of  winge<l  insects,  has  1<h1  to  the  belief  that 
tbtj  are  the  primitive  forms  of  insect  life.  That  this  is  true  it*,  however, 
by  Do  mean*  crrtain.  and  thi*y  may  rather  be  (iegrade<l  or  dehaneii  ex- 
aoifiles  of  tome  of  the  higher  ordeni  of  insects.  The  speciei*  figured 
bcfftrwith  in  not  iiifn*<|uently  found  in  dwellings  in  Wimhiiigtoii,  hut  is 
apperrntly  undemTibed,  and,  in  fact,  little  in  known  of  the  American 
•perirsL  It  is,  however,  closely  allie<l  Ut  a  Kuro|»ean  form  i  L,  crrritnii^), 
often  found  in  cellars,  antl  figure^l  by  Sir  John  Lubbock  in  his  mono- 
graph on  theM*  inse>c*tJ«.  .\nother  nllied  Kuropean  ft|MHMet*  (Srini  dtnne*' 
tiem    ha*  l»een  named  from  the  fart  of  its  being  a  frequenter  of  hoiii>es. 

Thete  in*rctJi  l>elong  to  the  Pub<»nkT  CollemlMiln,  which  (following 
Sharp-  !•  di»tinguii*he«l  from  the  other KulMirder of  Aptera,  Thycanurn, 
by  having  but  five  lM>dy  M*ginentJi  instead  of  ten,  and  |»«>fiK^iiing  a  very 
peculiar  ventral  tul>e  on  the  firvt  negment,  and  romnionly  aU>  a  t4'rm- 
iaal  tpring,  by  meanii  of  which  these  cn*aturef(  leap  with  ^reat  agility, 
tftd  from  which  they  take  their  common  name  of"  fipring-taiU.** 

•Atii  >-<.  Taic  Ki.  Nat.,  i  (Wm\),  J.  H.  M    S..  p.  4ol 

•K  II   K     \kjMl   Wi».  Wrin  ,  iHVfi    J.  U   M   S  .  |.   4«hi 

*  |.4iud  \*j  CUtvim:*  M.  We«d.  New  lUni|»)iirr  (  ollrfr,  Ihirhmin.  N.  II. 
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These  insecU,  though  yerj  abandant,  have  been  very  little  studied, 
and  little  is  known  of  their  life  habits.  Thej  often  multiply  in  extraor- 
dinary numbers,  especially  in  moist  situations,  swarming  on  the  surface 
of  stagnant  water  or  on  wet  soil.  They  seem  to  be  very  tolerant  of 
col^d,  and  we  have  interesting  accounts  of  the  occurrence  of  a  species 
related  to  this  one  in  the  Arctic  r^ons  on  melting  snow  fields 
and  on  glaciers,  where  they  are  known  as  "  snow  fleas  "  or  "  snow 
worms."  Other  interesting  forms  occur  in  caves,  and  in  the  Mammoth 
Cave  in  Kentucky  they  are  notably  abundant.  In  houses  they  may 
often  be  found  on  window  sills,  in  bathrooms,  and  sometimes,  under 
favorable  situations,  in  very  considerable  numbers.  Especially  are 
they  apt  to  occur  where  there  are  window  plants  or  in  small  conserva- 
tories, but  are  not  confined  to  these  situations.  Very  little  is  known 
of  their  food  habits,  but  they  are  supposed  to  subsist  on  refuse  or  chiefly 
decaying  vegetable  matter. 

The  striking  peculiarities  of  these  insects  are  in  the  remarkable 
ventral  tube  and  the  strong  saltatorial  appendage  of  the  extremity  of 
the  body.  The  first  arises  from  the  forward  body  segment,  and  seeme 
to  act  in  this  species  as  a  sort  of  a  retainer  for  the  leaping  organ,  or 
spring  proper.  It  is  said  to  secrete  a  viscid  fluid,  which  enabfes  the 
insect  to  better  adhere  to  smooth  vertical  surfaces.  The  so-called 
**  catch,"  or  retainer  proper,  is  shown  in  a  small  projection  between  the 
hind  pair  of  legs  and  the  spring,  and  grasps  the  latter  near  the  middle. 
The  springing  organ  is  two-jointed,  the  last  joint  being  bifurcate,  and 
its  terminals  inclosing  the  ventral  tube. 

These  insects  can  not  survive  dryness,  and,  while  they  will  not  often 
occur  in  sufiicient  numbers  to  be  particularly  objectionable,  the  re- 
moval of  the  moist  objects  or  surfaces  on  which  they  congregate  and  the 
maintenance  of  dry  conditions  will  cause  them  to  soon  disappear. — C. 
L.  Marlatt  in  Bulletin,  No,  4t  U,  S,  Division  of  Entomology. 

Sphinx  Caterpillar  Surviving  Ichneumon  Attack. — Rev.  T. 
A.  Marshall  records'  an  interesting  case  of  this  kind.  A  caterpillar  of 
Aeherontia  atropoi  had  been  '  forced  '  by  artificial  warmth  to  an  early 
development  of  the  moth.  The  latter  was  a  perfect  specimen  ;  in  its 
abdomen  was  found  a  large  Ichneumon  id  larva.  **  From  the  caterpillar 
point  of  view  we  have  here  only  an  instance  of  tenacity  of  life  under 
trying  circumstances.  *  *  *  In  the  normal  course  of  things  the  death 
of  the  Atropos  larva  after  its  change  to  a  chrysalis,  and  the  production 
of  a  living  ichneumon,  would  inevitably  have  taken  place  sometime 
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wmX  tpriiig.  But  the  deTdopment  of  the  chrjealis  having  been  arttfio- 
ftDj  battened,  the  paratite  had  no  time  to  cause  its  death,  and  the  ex- 
of  Tital  juices  was  not  sufficient  to  prevent  the  final  metamor- 
Hence  the  phenomenon  of  a  half-grown  parasite  being  found 
im  iKt  body  of  a  perfect  moth. 

*"  The  eveolual  death  of  the  moth  from  the  action  of  the  parasite  is 
probable,  but  not  quite  certain.  It  would  seem  to  depend  upon  two 
4oablful  qtMslions:  (1)  What  is  the  natural  duration  of  thelifeof  an 
Atffopos?  and  (2)  Would  the  lobust  constitution  of  which  proof  has 
alrMMlj  been  given,  enable  it  to  hold  out  till  the  parasite  had  escaped 
hma  Its  body  ?  The  single  perforation  of  the  cuticle  necessary  to  per- 
mkX  tbe  iasoe  of  the  ichneumon  might  not  be  mortal  in  its  effects.  The 
iiital  result  in  other  cases  is  believed  to  depend  partly  upon  the  break- 
ittf  up  of  tbe  tracheal  system  by  numerous  perforations,  and  partly  upon 
ion  of  the  vital  forces.  The  moth  in  question  would  only  be 
to  the  first  of  these  injuries  in  a  very  mild  degree  ;  and  its  great 
kolk  and  strength  might  enable  it,  as  heretofore,  to  defy  the  second. 
It  aatoM,  therefore,  not  unreaK>nahle  to  suppose  that,  if  left  to  nature, 
iM  oltimately  have  recovered." 


A  Vtviparoua  Ephemerid. — M.  Causard  records'  the  following 
uilereating  observations  the  Ephemerid  Chiaopsis  dijtUra  Latr.  **  This 
is  very  common  in  housen  at  the  end  of  summer  and  the  com* 
mrnt  of  autumn,  when  these  insect  attach  thenis(*ives  to  the 
wift*lowf  of  the  cetlingw,  aixl  there  rest  immovable,  their  two  wingn 
t4irBeil  bark,  and  applied  one  againiit  the  other,  the  (Kwtenor  part  of 
ibir  abdumeo  terminated  by  two  loii^  filaments,  tunied  hack  upon  the 
donal  ssfwd.  The  same  insert  may  l)e  olmerve^l  in  the  Hanie  place  for 
i\  day*.  Having  capture<l  a  largt*  iiumlnrr  of  them,  1  have  l>een 
M«  to  kff«»p  them  for  more  than  three  weeks  Inffore  they  laid  their  eyrgs. 
1  have  found  it  imfiussihle  t/>  fix  exactly  the  duration  of  their  fxintence, 
at  tbe  time  of  rapture  1  did  not  know  how  long  they  had 
from  the  nymph  state.  However,  that  may  l>e,  there  are 
*nt  which  have  hut  little  title  to  the  name.  This  relativt* Iv 
iettg  ei&Meoce  in  the  adult  state  is  in  aoi^ord  ^ith  their  pr(MTi<sei«  of  re- 
trod ttctiuo. 

"  Itainug  one  day  to  study  the  circulation  of  the  hlootl  in  one  of 
tbsae  lAsacta,  in  tbe  living  state,  which  1  sup|M>MKi  to  be  lufiicieutly 
irassfArrtit  fur  the  purpose,  1  took  one  of  tht*m  snd  plaivtl  it  lietween 
two  plates  of  hollowed  glaas.      The  preimure  of  tht*se  platen  caufied  a 
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quantity  of  greyish  matter  to  exude  from  the  abdomen  of  the  animal ;  I 
regarded  the  insect  as  dead  and  my  observation  a  failure.  Neverthe* 
less,  on  examination  with  the  microscope,  I  observed  that  the  extruded 
matter  was  formed  of  a  large  number  of  little  ovoid  bodies,  which  im- 
mediately began  to  move  about  and  unroll  themselves.  Each  of  them 
was  a  little  larva,  which  was  very  active  and  began  to  swim  about. 
Were  these  Ephemerse  viviparous?  This  was  the  question  that  I  at 
once  asked  myself.  Then  I  examined  the  contents  of  a  large  number 
of  individuals,  and  I  found  eggs  in  every  stage  of  development ;  in  some 
the  segmentation  was  but  slightly  advanced;  but  a  commencement  of 
evolution  was  very  distinct ;  in  others,  the  extruded  larv»  showed  seg- 
mentation ;  the  most  advanced  enclosed  completely  developed  larvse^ 
but  still  enclosed  in  the  transparent  membrane  of  the  egg.  I  have 
since  been  able  to  observe  the  females  emitting  their  larv»  freely  with 
out  any  pressure,  so  that  their  viviparity  is  a  proven  fact.  When  the 
moment  approaches  that  the  insects  seek  the  water,  they  allow  them* 
selves  to  fall  into  it  and  float  on  the  surface,  with  their  wings  extended, 
up  to  the  moment  at  which  the  larvae  are  extruded.  During  this  opera- 
tion, which  lasts  for  a  very  short  time,  the  whole  of  the  last  three  seg- 
ments of  the  abdomen  are  lifted  upwards  so  as  to  form  almost  a  right 
angle  with  the  rest  of  the  body.  The  larv»  are  expelled  by  a  double 
onflce  pierced  between  the  seventh  and  the  eighth  abdominal  rings ; 
these  two  openings  are  only  separated  from  one  another  by  a  very 
slight  portion  of  tissue,  and  generally  break  into  one  another  so  as  to 
become  one  after  the  deposition  of  the  egg.  There  results  a  large  slit 
which  involves  the  whole  of  the  lower  half  of  the  line  of  junction  of 
these  two  rings.  In  this  case  the  digestive  tube  is  burst  so  that  the 
nerves  are  detached  behind  the  last  nervous  ganglion  which  occupies 
the  seventh  abdominal  ring.  These  observations  led  me  to  study  the 
female  genital  apparatus,  which  ought  to  be  constructed  with  a  view  to 
the  internal  development  of  the  eggs.  Almost  the  whole  of  the  body 
of  the  female  is  occupied  by  two  sacs  attached,  the  one  to  the  other, 
along  the  middle  line ;  the  vertical  partition  which  separates  them  is 
traversed  by  numerous  trachese.  These  sacs  extend  over  the  whole 
abdomen,  with  the  exception  of  the  last  two  segments,  and  reach  as  far 
as  the  head,  occupying  in  the  three  thoracic  rings  almost  the  whole  of 
the  space  left  free  by  the  muscles  of  the  wings  and  legs.  Beneath  them 
is  the  digestive  tube,  reduced  to  a  canal  with  a  thin  and  delicate  wall 
and  the  nervous  chain.  These  two  sacs  open  on  the  outside,  each  by  a 
distinct  orifice  pierced  in  the  membrane  which  joins  the  seventh  abdom- 
inal ring  to  the  eighth,  and,  as  already  described,  at  the  moment  of  the 
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«stt  of  the  Imrrm  tbete  two  openingB  run  together  to  foriD  one.  To  what 
part  of  geoiul  apparmtue  of  other  insects  does  this  double  incubation 
mc  cot  respond  ?  I  have  not  jet  been  able  to  settle  this  point,  in  as 
■•ch  as  I  have  only  had  under  observation  insects  in  which  the  sacs  were 
alreadv  filled  with  eggs  in  course  of  development,  and  in  which  the 
esptj  and  shrivelled  ovaries  were  with  difficulty  visible.  In  spite  of 
tW  relatively  long  duration  of  their  life,  the  Chlceopses  takes  no  more 
fisod  io  the  adult  state  than  the  other  Ephemene.  Their  mouth  is 
ottly  armed  with  a  few  soft  and  incomplete  parts. 

"  The  larvae  are  elongated,  very  active,  armed  with  feet  terminated 

Vy  a  single  book.      The  head,  roughly  pentagonal  in  form,  bears  two 

loaf  aaieoiue  and  five  ocular  spots  of  which  one,  odd,  is  situated  between 

%km  hmm  of  the  antennae ;  the  four  others  are  arranged  in  two  fmirs,  of 

wlueii  tlie  posterior  furnishes  the  reticulated  eyes  of  the  adult.      The 

«Motli  is  provided  with  a  masticatory  apparatus,  which  is  well  formed. 

The  abdomen  is  formed  of  ten  segments,  of  which  the  last  bears  two 

loog  filaments  provided  with  a  few  stiff  hairs.     The  length  of  the  body 

u  0.7  millim.^  not  including  the  caudal  filaments,  which  are  at  least  as 

loof  as  the  body.      The  cephalo  thorax  and  the  anterior  part  of  tlie 

ahrfoosen  contain  at  birth  brilliant  globules,  which  disappear  in  a  day 

or  two.     Ihiring  the  first  period  of  their  existence  the  larvtp  have 

lietther  trarheir  nor  tracheal  branchiir.     Six  davs  after  their  l>irth  the 

lamr  undergo  a  first  change  ;  their  ap|>earnnce  changes  but  little,  but 

urn  tmrh  of  the  2nd,  3rd.  4th,  5th  nnd  r»th  alMiominnl  ring^tliert*  Ap|)ears 

a  pair  of  short  pn>rninen(n*s,  each  as  much  (ievel(»|KHi  aM  the  (Uhen«,  the 

n>dimrnt«  of  the  future  tnirhe<Hhranrhiie.       Thre<»  davii  later  there  is 

aaocher  change  ;  the  five  proinineiKN^sjiint  mentioned  IxM'onie  elongated, 

aad  a  fiair  of  them  ap|>ear  on  the  first  abtlominal  rinir,  the  trarheip  also 

bf^kfiie  TUihle.     After  the  third  elianije,   the  ^ve  f>airs  of  traclieo- 

brmochi»>  arr  well  forme<l  and  receive  the  imehefl*.      Thom»  of  the  fin»t 

flag  d'»  ni»t  develop  completely  until  the  fourth  change,  and.  finally, 

ihottr  of  the  ie%'enth  alMhmiinal  ring,  apparent  at  the  third  chan^,  are 

••jf  c»*mplrte  till  aAer  the  fiflh.     From  that  time  the  larva  |>oi«(esiN^t«  nil 

lis  organt/* 
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The  Corpua  Luteum.— The  fate  of  the  (iraatian  folliih*  of  the 
MamaiaJ's  ovary  is  certainly  very  reniarkalde.     The  well  known  cor|ms 

*  tdkim^  by  K.  A.  Aodrvw*,  lialtijnore,  Md,  to  whom  abaractA  reri«ws  and 
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luteum  that  results  from  the  rupture  of  the  follicle  is  gencnll}'  tbongbt 
to  l>e  a  growth  of  (roiiiiective  tiesiie,  for  the  ranut  pnrt.  J.  BobotU,' 
bowever,  finds  that  in  the  mouse  this  structure  is  formed  hy  the  eD- 
Urgemeut  of  the  epithelial  cells  of  the  follicle,  aided  hy  growth  ofoon- 
nective  tissue.  His  results  are  obtaioed  from  the  Terylarg«Ruinb«rur 
Mctions  used  in  his  previous  study  of  the  fertilization  and  cleavage  of 
th«  mouse's  egg  (See  AhivRIcak  Natukaubt  Aug.  '9fi)  and  from  the 
thousands  of  specimens  at  his  dispoaal  he  is  able  to  write  a  completa 
history  of  the  corpus  luleum. 

It  IB  interesting  to  note  that  in  three  cases  in  which  the  egg  was 
abnormally  retaiued  iu  follicles  that  hud  ruptured  tu  usual  when  ripe 
the  usual  corpora  lutea  were  formed,  though  of  couroe  the  egg  had  not 
been  fertiliied.  This  anil  other  reasons  lead  the  author  to  affirm  that, 
in  the  mouse,  no  diistinclion  can  be  drawn  between  corpora  lut«a  Term 
and  corfMra  lut«B  spuria,  that  is  to  say  the  yellow  body  is  just  the  same 
whether  the  egg  is  fertilized  or  not. 

The  chief  results  iif  this  paper  may  be  suDiniarizied  as  folhtwa: 

In  the  ripe  Ciraafinn  follicle  of  (he  mouse  the  connective  tissue  sheatb 
is  composeilflf  a  fibrous  outer  part  and  of  an  innercoat  of  large,  rounded 
cells  ;  the  many-layered  epithelium  internal  to  the  l8tl«r  shows  mitutio 
divisions  ;  at  the  centre  is  the  usual  liquid  bathing  the  discus  proliger- 
ous  that  envelopes  the  egg.  Both  the  connective  tissue  and  the  epitbo- 
lial  layers  are  much  thinned  away  on  the  side  next  the  l>ody-<aTitf 
where  tlie  rupture  is  lu  take  place. 

When  the  follicle  burets  it  huppetia  only  exceptionally  that  blood 
eacapca  into  its  central  cavity.  The  ruptured  follicle  is  at  lint  jut 
like  the  ripe  one  except  for  the  loss  of  the  egg,  disciu  pruligeroua,  and 
the  chief  part  of  the  liquid.  The  cleft  in  its  side  is  very  quickly  healed 
over  by  the  union  of  its  epithelial  edges. 

About  an  hour  after  the  rupture  of  the  follicle  the  cells  of  the  inner 
oonnective  tissue  sheath  b^n  to  divide  by  mitosis  and  liquid  is 
seonted  into  the  central  oavity.  Migratory  corpuscles  appear  in  tb« 
inner  connective  tissue  sheatb. 

In  from  five  to  seven  hourr  the  growth  of  this  sheath  gtvea  riae  to 
fin«  radiating  partition  that  penetrate  the  epithelial  layers.  The  inner 
sheath  b  used  up  in  the  growth  of  these  partitions  as  they  extend  in 
through  the  epithelium  to  the  central  space;  leucocytes  are  found  all 
through  thn  epithelial  layers. 

After  forty  to  fiAy  hours  the  liquid  accumulated  in  the  central  spacv 
has  been  reabsorbed  and  its  place  taken  by  a  small,  gulatiuuus  cnnnec- 
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tiv«  tMMM  BUMS ;  aboQl  ikb  the  epithelial  celU  are  subdivided  bj  a 
MCvork  fiNiaed  from  whe  radiating  partitions  and  the  leucocytes ;  tbe 
■filhelial  eella  in  the  meshes  of  this  network  are  much  enlarged  but 
•01  tscreaaed  ia  number,  division  having  ceased  at  the  time  of  rupture. 

Tbe  jellow  body  is  complete  in  from  sixty  to  seventy-two  hours.  It 
as  tbtft  much  larger  than  the  original  Graa6an  follicle,  as  the  epithelial 
esUs  are  swollen  to  ten  times  their  former  sixe  and  are  intertwined  with 
iW  newly  formed  connective  tissue  bearing  a  rich  network  of  capillaries. 
Laief  more  or  less  fist  is  deposited  in  the  epithelial  cells  and  the  body 
a  slightly  yellow  color,  but  here,  as  in  some  other  mammals,  the 
is  misleading. 

As  fisr  as  the  author's  observations  go  the  corpora  lutea  do  not 
difcoerate*  in  the  mouse,  but  remain  unchanged  during  tbe  life  of  the 
aaianal  and  thus  add  much  to  the  size  of  the  ovary. 

Cleavage  in  Ovarian  Egga. — Profa»sor  J.  Janosik*6nd8  in  some 
MBcles  that  atrophy  in  the  rabbit  and  guinea-pig  ovarian  eggs  may 
aadergo  a  real  cleavage,  though  of  course  there  has  been  no  fertiliza- 
tioo  I'as  fiir  as  known).  Such  ovarian  eggs  may  form  email  cells  very 
like  polar  bodies  and  lying  near  a  true  spindle  which  is  in  the  position 
«f  a  maturation  spindle.  This  is  more  common  in  young  than  in  old 
aaimalt. 

There  are  cases  of  true  cleavage  with  few  to  many  nucleated  cells  and 
three  relU  may  l>e  of  equal  size  or  some  large  and  some  Hinall.  There 
are  al^)  cases  of**  fragmentation  '*  where  the  isolatc^l  niaAycB  of  pn>to- 
plasm  contain  no  visible  nucleus.  In  these  cases*  of  ovarian  cleavage 
tW  membrana  prllucidm  dinapiteam  as  it  does  in  the  normal  cleavage, 
ftocb  eirgy  later  atrophy  with  their  follicles. 


Annual  Meeting  of  the  American  Psychological  Associa- 
tion.— The  Fiflh  Annnal  Meeting  of  the  American  iyYcholo)fii*al  A»- 
SDCsaii<»n  was  held  at  lioston  atnl  Cambridge,  (»n  m*<*em}M*r  21*  and  'M), 
IM^i.  Tbe  step  taken  a  year  a^i  of  affiliating  with  the  American 
hscKtf  of  Naturalists  provrd  su  »uc(*e».'»ful  that  thin  cotir^r  hai«  U-en 
a^opird   permanently  by  the   AsmM-iation.      At    the    prt^tent    meeting 
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about  35  members  were  in  attendaDce,  besides  a  large  number  of  Tisitors 
who  came  to  the  various  sessions.  The  proceedings  as  a  whole  were 
very  interesting.  The  number  of  papers  offered  was  too  great,  how* 
ever,  for  the  time  allotted  to  the  sessions;  as  a  consequence  each 
speaker  was  limited  to  15  minutes,  involving  in  many  cases  a  rather 
fragmentary  presentation  of  the  subject.  This  gave  the  meeting  a 
somewhat  unfinished  and  unsatisfactory  character,  for  which  the  con- 
tent of  the  papers  was  in  no  wise  responsible. 

The  Association  held  two  sessions  for  the  presentation  of  general 
papers,  on  Tuesday  and  Wednesday  mornings,  and  a  special  session  on 
Wednesday  afternoon  for  the  reading  of  the  President's  Address  and 
the  transaction  of  business.  Besides  this  many  members  attended  the 
discussion  on  the  Inheritance  of  Acquired  Characteristics,  before  the 
American  Society  of  Naturalists,  where  the  psychologists*  standpoint 
was  represented  in  the  discussion  by  Prof  James.  The  lecture  Tues- 
day evening  by  Mr.  Alexander  Agassiz  on  Deep-Sea  Soundings,  and 
the  reception  afterwards  at  Mr.  Agassiz's  house,  were  largely  attended 
by  the  psychologists,  as  was  also  the  Annual  Dinner  of  the  Affiliated 
Societies  at  the  Hotel  Brunswick,  Wednesday  evening. 

The  session  of  Tuesday  morning,  (December  29th),  was  held  at  the 
Harvard  Medical  School  in  Boston,  and  was  devoted  more  especially 
to  the  experimental  side  of  psychology.  The  proceedings  opened  with 
a  paper  on  the  **  Physiology  of  Sensation,''  by  Dr.  E.  A.  Singer,  and 
one  on  the  **  Intensity  of  Sensation,"  by  Mr.  J.  E.  Ix)ugh.  Both  speak- 
ers discussed  the  physical  bases  of  sensation  differences.  According  to 
Dr.  Singer,  the  data  which  yield  quality  distinctions  are  physiologi- 
cal, and  de|>end  on  functional  differences  of  the  end-organs  ;  while  the 
intensity  data,  on  the  other  hand,  are  physical,  depending  directly  on 
the  intensity  of  the  external  stimulus.  Mr.  Lough  discussed  various 
theories  of  intensity,  and  took  the  position  that  the  intensity  character- 
istic de|)ends  on  the  greater  or  lesser  prolongation  of  the  stimulus. 
The  maximum  intensity  effect  of  a  particular  stimulus  is  reached  only 
by  passing  through  a  series  of  neural  effects  Which  are  the  maxima  of 
other  lesser  stimuli.  With  a  duration  less  than  that  which  is  required 
to  produce  this  maximum,  the  effect  is  a  lessened  intensity.  The 
speaker  reported  a  series  of  experiments  whose  results  substantiated 
this  view.  Two  slits  of  different  breadths  were  arranged  one  above  the 
other  in  a  pendulum,  so  as  to  admit  light  and  cast  two  bright  images 
on  a  reflector.  These  two  images  were  of  the  same  size  and  objective 
brightness;  when  the  pendulum  swung,  they  appeared  at  the  same  in- 
stant, but  one  lasted  twice  as  long  as  the  other.     It  was  found  that  up 
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to  s  ctrtain  UnM  of  expoture  the  broader  slit  gave  an  eflect  of  about 
4oabU  tha  brigbtnen  of  tbe  other.  This  was  taken  as  the  time  re* 
4|«ir84  lor  tbe  maximal  effect  in  the  larger  slit.  When  the  time  of 
awing  was  farther  lengthened  this  difference  in  intensity  diminished  and 
Csallj  disappeared.  Mr.  Lough  drew  a  parallel  between  the  intensity 
aarics  and  tbe  scale  of  muscular  sensations,  though  he  was  inclined  to 
lagard  tbe  latter  as  more  than  a  mere  intensity  series. 

Prof.  G.  A.  Tawnej  reported  some  experiments  on  tbe  effect  of  prac- 
ika  upon  tbe  tactual  double  point  threshold,  and  the  so-called  '  Vex* 
iriehler.'  As  a  rule  he  found  that  any  reduction  of  the  threshold  was 
aoooapaoied  by  an  increase  in  the  number  of  Vexirfehler.  His  expe- 
fieooes  with  different  subjects  indicated  their  division  into  three 
distinct  classes.  In  some  subjects  there  was  a  large  reduction  of  the 
thr«abold  as  a  result  of  practice,  with  a  corresfionding  increase  of  Vex- 
irfehler; tbb  reduction  of  the  threshold  was  notconOned  to  the  regions 
actually  practiced  upon  nor  to  their  symmetrical  points,  but  there  was 
ibood  to  be  a  sympathetic  reduction  all  over  the  body.  In  other  sub- 
jaetJ  tbere  were  few  Vexirfehler  and  only  slight  reductions  of  the 
tbresbold  from  practice.  In  others  many  Vexirfehler  occurred  from 
tW  very  beginning,  so  that  it  was  difficult  to  obtain  any  reliable  value 
iitr  tbe  threshold.  Suggestion  was  found  to  play  an  important  nMe  in 
«TerT  instance,  and  the  results  vnrio<l  greatly  according  to  the  degree 
ta  which  the  subject  was  in5tructe<l  beforehand  as  to  the  purpose  of 
tbe  experiment;  where  any  sug^^estion  wsm  rarefully  avoide<i  no  real 
reduction  of  the  threshold  occurred  ;  ftonic  of  the  sul»jei*ts  to  wlioni  no 
tattmaiion  of  the  nature  of  the  problem  wan  j^iven,  fsiled  t4i  f^t  any 
V<itrfehler  stall.  The  whole  phenomenon  of  threshold  nnluction  and 
Veiirfehler  thus  seemed  to  re^piirt*  a  (Hycholo^ical  rather  than  a  phy* 
«tol<»gical  explanation. 

Mr  A.  I*.  I^ewis,  intro4luce<l  by  IVof.  Witmer,  read  a  papt»r  on 
*  C*4»nifianson  of  the  Timct^  of  Simple  It^'sctiomi  and  of  Free  Arm 
Movements  in  Different  (Masses  of  l*enw»n<«."  1 1  if*  Huhjects  were  white 
Mien  and  women,  Indians  and  negroe!*,  both  of  the  latter  cIs^ics  l>eing 
The  inntrument  use<l  was  the  lli|»|»  chronoM*o|H\  which  ^n§ 
il  liefore  and  afler  every  S4*ries,  giving c«»nr»tiint  and  viirinlde  errors 
of  <jo1v  W  each.  Reactions  on  sound  showed  the  order,  from  the  ^hort- 
ast  time  upward,  to  be  Indians,  white  men,  negroes,  women  ;  the  first 
two  rlaates  were  l>etwe<*n  10<)<r  and  IHM,  the  last  two  wen*  between 
150«  and  lt>0#.  For  visual  stimuli  the  white  men  );iive  a  reaction  time 
fhat  aborter  than  the  Indians;  the  tim«*  fur  free  arm  movement 
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followed  the  Utter  order.    Id  each  case  the  time  of  the  women  was  oon- 
siderablj  longer  than  that  of  the  white  men  and  Indiana. 

Prof.  Cattell  reported  upon  the  work  in  progress  at  the  Colombia 
laboratory.  He  spoke  of  investigation  on  the  nature  of  mental  ioi- 
agerj.  An  object  is  named  by  the  investigator,  and  the  subject  re- 
ports the  order  in  which  the  images  from  different  senses  are  recalled  ^ 
a  passage  is  read,  and  the  nature  of  the  resulting  memory  images  is  in- 
vestigated  in  a  similar  manner.  An  examination  of  various  poets 
shows  that  some,  (such  as  Swinburne),  habitually  avoid  certain  harsb 
sounds,  while  others,  (such  as  Browning),  pay  little  heed  to  this  point ;. 
the  former  seem  better  adapted  for  loud  reading,  the  latter  for  visual 
perusal.  Prof.  Cattell  reported  another  study  on  the  nature,  duration^ 
etc.,  of  after  images,  with  special  reference  to  the  individual  peculiari- 
ties of  different  subjects.  The  problems  under  investigation  at  Colum- 
bia include  also  one  on  the  relation  of  objective  rhythm  to  the  greatest 
possible  speed  of  voluntary  rhythmic  movements,  one  on  color  nomen- 
clature, and  one  on  the  relation  between  the  duration  and  intensity  of 
light  stimulation.  According  to  Prof  Cattell,  the  results  in  the  last 
case  thus  far  were  not  in  agreement  with  those  reported  by  Mr.  Lough. 

Prof  Witmer  read  a  paper  on  the  "  Organization  of  Practical  Work 
in  Psychology."  He  spoke  of  the  bene6cial  results  to  be  obtained 
from  the  correlation  of  psychology  with  medicine  and  teaching.  Up- 
to  the  present  time  the  results  of  contemporary  psychological  investiga- 
tion have  not  been  scientifically  applied,  in  the  instruction  of  either 
normal  or  defective  children.  Prof.  Witmer  recommended  a  number 
of  steps  to  be  taken  with  a  view  to  accomplishing  this  end :  1.  A 
series  of  uniform  psychological  tests,  determined  at  the  outset  and  not 
altering  constantly  with  changes  of  fashion,  to  be  applied  everywhere 
to  school  children  of  all  grades,  and  to  follow  as  far  as  possible  the 
same  child  throughout  its  course.  Another  series,  devised  in  the  same 
way,  to  be  applied  similarly  to  the  mentally  defective.  2.  A  perma- 
nent exhibit  of  the  results  obtained  from  these  tests,  and  of  the  meth- 
ods employed  in  making  them,  which  should  be  accessible  to  teachers 
and  others  interested.  3.  An  experimental  training  school  for  the 
defective  classes  under  psychological  auspices.  4.  A  psychological 
clinic  and  dispensary,  in  charge  of  an  *  expert '  with  thorough  medical 
as  well  as  psychological  training,  for  children  who  without  any  marked 
mental  deficiency  are  nevertheless  backward  under  the  ordinary  methods 
of  teaching ;  children  would  be  brought  here  for  consultation,  and  after 
examination  the  proper  treatment  or  course  of  training  would  be  reo- 
om  mended. 
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Mis  Maiy  E.  HarrooD  r«poit«d  on  a  series  of  pejcbo-ph jsioal  meat- 
vreoicali  to  which  100  normal  school  girls  and  100  kindergarten 
pipib  of  boCb  sexes  were  submitted.  The  usual  questions  of  age,  par- 
f^  etc^  and  anthropological  measurements,  were  supplemented  bj 
of  ■oond  reaction,  free  arm  movement  time,  etc.  Among  the  kin- 
defgaitco  cbildreo,  the  girls  were  found  to  be  much  slower  in  the  arm 
■M>ve«eot  tert  than  the  bojs,  the  average  times  being  about  215#  and 
1S5#  mpectiTelT. 

Prof.  Wesley  Mills  reported  on  personal  experiences  under  ether. 
He  deecfibed  the  narrowing  and  intensification  of  consciousness  prior 
to  eTaoeeceoce*  and  compared  it  with  De  Quincey's  similar  experiences 
vttder  the  influence  of  opium. 

Brother  Clirjraoetom,  of  Manhattan  College,  spoke  upon  a  "  Pre- 
liminary Study  of  Memory."  A  set  of  30  questions  was  distributed 
aiKMBg  rarioas  educational  institutions ;  a  few  have  responded  already, 
and  these  resalls  were  reported.  The  questions  were  minute  and 
tk>roagh-going ;  several  were  devoted  to  diflerent  characteristics  of  the 
asteotiao  and  its  indiviilual  variations.  One  inquiry  being  as  to  the 
tiaw  of  day  in  which  the  best  work  could  be  done,  the  answers  were 
feaiid  to  be  about  evenly  divided  between  the  forenoon  and  late  even* 

••IP- 

Interesting  discuspion  followed  the  wparate  pa|>ers,  hut  unfortunately 

the  pn>fn^m  was  su  crowdevl  at  both  thi^  and   the  Wednemlay  M«tir>ns 
tKat  tbt0  important  part  of  the  proceedings  had  several  times  to  be  cut 


The  meetings  on  Wednesday  (I>eoenilH?r  30th)  were  held  in  the  Pea- 
body  Museum  of  Arrhirology  at  (*amhri(lg(*.  The*  moriiingiiesiiion  was 
drT«4#d  largrly  to  historical  and  theoretical  topics.  Prof.  Armstrong 
rrporied  on  the  growth  of  the  study  of  philfieophy  in  American  col- 
tn  the  past  twenty-five  years;  he  deM*ril>e<i  the  ^rent  progress 
ahers  sinre  1M72  in  the  numlier  of  course*,  houn*  and  in3<tnjrti»ni 
la  the  department,  the  hnrndeningaiid^fierializatioii  of  the  C(»urses,  and 
the  iot-rrase  f>f  tiiecial  foundntions  and  endownientn. 

Two  pa|>eni  followed  on  the  relation  Wtween  mind  and  ImmIv.  Prof. 
V.  S  Miller  summed  up  the  evidenre  against  the  theory  <»f  |Hiyc*ho- 
plirHcml  fMirallelism,  and  ii|M>ke  in  favor  of  Hriidlev's  oi»iii«t motion  of 
the  causal  relation.  Prof  (*.  S.  Stron^^  i*|)eakin^  on  the  same  it*\m\ 
fevored  a  form  of  the  parallelistic  theory  which  recogniie<l  the**efh- 
osry  qC  consciousness  '* ;  it  wan  a  nii*take,  he  argueil,  to  l>elieve  that 
Uhs  parallelistic  theory  necessarily  involved  the  reduction  of  consciou»- 
asai  to  tW  rftia  of  an  spiphsnoiiienon. 
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Prof.  Creighton  discussed  the  concept  of  the  "  Transcendental  Ego/* 
and  was  followed  by  Mr.  F.  C.  S.  Schiller,  who  examined  the  nature  of 
**  Pessimism/'  and  Prof.  James  Seth,  who  discussed  the  '^  Standpoint 
and  Method  of  Ethics."  Two  papers  devoted  to  logic  were  given  in 
outline  merely.  Prof.  J.  G.  Hibben  exhibited  and  explained  a  set  of 
diagrams  by  means  of  which  the  various  forms  of  immediate  inference 
were  generalized  and  schematized.  Prof.  A.  T.  Ormond  summed  up  his 
position  with  regard  to  the  negative  in  logic. 

The  session  closed  with  a  report  by  Prof.  Sanford  on  a  new  eye 
sphygmograph,  which  furnishes  the  best  available  method  (apart  from 
vivisection)  of  measuring  the  blood  supply  of  the  brain.  After  de> 
acribing  the  apparatus,  he  exhibited  diagrams  of  records  obtained  by 
means  of  it  before  and  after  nervous  excitation  ;  these  were  compared 
with  simultaneous  records  of  the  wrist  pulse. 

The  afternoon  session  was  devoted  to  the  Address  of  the  out-going 
President,  Prof.  Fullerton.  The  subject  of  the  address  was  "The 
*  Knower'  in  Psychology.*'  Opening  with  an  historical  review  of  the 
position  taken  by  various  thinkers  regarding  the  agent  or  subject  of 
knowledge,  he  proceeded  to  criticise  in  detail  the  theories  held  by  Prof. 
Ladd  and  other  members  of  the  Association.  After  the  address  Prof. 
Ladd  replied  to  the  criticism  of  his  own  views. 

At  the  business  meeting  of  the  Association,  Prof.  J.  Mark  Baldwin, 
of  Princeton,  was  elected  President  for  the  ensuing  year,  and  Dr.  Liv- 
ingston Farrand,  of  Columbia,  was  re-elected  Secretary  and  Treasurer. 
Several  new  members  were  elected  into  the  Association,  and  the  two 
annual  vacancies  in  the  Council  were  tilled.  The  committee  appointed 
at  the  previous  meeting  (1895)  to  formulate  a  system  of  uniform  phy- 
sical and  meutal  tests,  submitted  their  report,  which  was  not  read  in 
full  owing  to  the  lateness  of  the  hour.  The  committee  were  unable  to 
agree  on  a  complete  system  of  uniform  tests ;  they  recommended  that 
for  the  preseut  considerable  latitude  be  given  within  certain  broad 
Hues,  with  a  view  to  comparing  various  tests,  so  that  the  best  may 
•eventually  be  adopted. — H.  C.  W. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

The  American  Society  of  Naturalists  met  December  29th,  at 
the  Harvard  Medical  School,  Boston.  The  meeting  of  the  affiliated 
Societies,  was  fully  up  to  the  standard  of  previous  gatherings,  both  as  to 
the  amount  of  work  accomplished  and  the  attendance.  The  programs  of 
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llie  tocieliet  were  fiill,  the  ph  jsiologifts  especially  showing  an  important 
increaae  id  the  number  of  workers.  Several  young  men  presented 
maiden  pafiert  of  merit  to  the  morphologists  ;  while  the  merits  of  the 
oppuaed  theories  of  psychic  parallelism  and  interference  in  animal 
•TolutioD  were  discussed  by  the  psychologists  among  the  topics  before 
tliem.  The  discussion  of  the  inheritance  of  acquired  characters  was  made 
tiie  sttl^cct  of  the  special  discussion  by  the  naturalists,  and,  although 
the  subject  is  not  new,  a  large  audience  was  present,  the  other  societies, 
cxeepiing  the  physiologists,  adjourning  to  attend  it  Pmfii.  Minot  and 
Jamea,  of  Hanrard  University,  took  the  negative,  and  Macfarlane  and 
lope,  of  Pennsylvania,  the  affirmative.  It  was  generally  regretted 
that  more  time  had  not  been  alloted  to  the  discussion,  so  as  to  have  en- 
abled others  to  take  part  in  it.  The  evening  dinner  was  closed  by  an 
ittteresUDg  add  rem  from  the  President,  Prof.  Scott,  of  IVinceton,  an 
iaoovation  which  we  hope  will  become  the  regular  custom. 

The  following  is  the  program  of  proceedings:  Reports  of  Com- 
aatttees;  Election  of  New  Members;  Appointment  of  Sfiecial  Com- 
outtees;  Discussion,  subject:  "The  Inheritance  of  Acquired  Charac> 
teriatica;"  •'ZooU.gy,"  Prof.  C.  S.  Minot;  "  BoUny,"  Prof.  J.  M. 
Madariaoe ;  -  I»aleonU>logy,"  Prof.  E.  I).  Cope ;  "  Psychology,"  Prof. 
Wm.  James ;  Special  Papers. 

Prof.  C.  H.  Minot  opened  the  discussion  on  heredity,  suggesting  the 
wide  iotem»t  in  the  solution  of  the  problem  of  whether  characters  ac- 
quind  during  the  life  of  the  parent  were  transmitted  to  the  offiipring. 
It  wan  «if  II  illu»»trated  in  the  |K>pular  l>eIi(*fM  that  corrert  liabitM  of  life 
or  tin*  opiMMite,  in  |>arenti»,  had  an  imp<»rtant  influence  on  the  character 
of  children,  leaving  out  of  the  question  the  force  of  example.  To  many 
the  incenti%*e  to  right  living  wa*  centered  largely  on  the  l>earings  of 
the  matter  on  education  of  the  young. 

The  artrntiBr  data,  however,  on  which  to  base  a  theory,  was  most 
mrm^rr  in  amount  and  unimtisfnctory  in  character.  Much  of  the  rea- 
atifiinir  had  Ut  l>e  in  aiuiuniptionit,  which  wen*  but  Kparsely  indicatcMl  in 
the  riridrnoe.  The  charactem  generally  of  an  individual  were  largely 
the  rpsult  uf  many  generations  of  development,  and  were  tlie  laitt  term 
of  a  aerire.  each  part  of  which  had  a  causal  relation  t4>  the  rcMiilt. 

Several  #|ieci6r  chararten  were  taken  up  by  the  i»|K*nker.  a*i  the  de* 
Tel«»pnient  of  the  facial  nerve  in  the  emhryo.  cnmf*  of  fal«M*  articulation 
|f>rming  in  luxated  joints,  charactem  in  the  Papilio  f;eniiii  of  butter* 
flMv,aod  some  other  instances.  It  was  urgvd  an  an  obm^rvatinn  that  all 
aormaJ  parts,  whether  hard  or  c<ilored  or  othcrwi^*  highly  differenti* 
aled  from  the  germ,  seem  to  follow  a  predeterniini*«l  plan  m  the  deveh>|H 
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meat  of  the  individual,  and,  in  the  history  of  a  speciee,  and  have  a  tend- 
ency  to  differentiate  in  series.  The  presence  of  series  it  was  therefore, 
argued  is  no  evidence  of  the  transmission  of  acquired  characters. 

An  elaborate  presentation  of  the  two  theories  of  the  primal  unit  of 
life  was  entered  into,  detailing  6r8t  the  vie?rs  of  investigators  who  re- 
garded the  start  as  a  small,  discrete,  homogenous  particle  gifted  with 
•considerable  locomotive  power,  and  thus  capable  of  conveying  imprea- 
sions  from  the  outside  of  the  subject  to  the  more  remote  precincts  of  the 
germ  within.  Opposed  to  these  were  theories  to  which  the  speaker  ad- 
hered,  which  assumed  the  unit  to  be  the  cell,  relatively  large,  of  a 
various  chemical  constituency  and  with  something  of  an  organization. 
The  first  of  these  two  theories  permitted  the  further  step  of  assumption 
that  acquired  impressions  could,  by  the  greater  facility  in  movement, 
reach  the  germ,  while  the  second  theory  found  the  germ  rather  re- 
moved from  outside  impressions,  and  tending  generally  to  perpetuating 
the  type  or  the  result  of  accretions  from  a  long  previous  series  of  ex- 
periences and  impressions.  Prof.  Minot  was  thus  opposed  to  the  idea 
of  transmission  as  defined  in  the  question. 

Prof.  J.  M.  McFarlane  was  in  favor  of  the  theory  of  transmission, 
drawing  his  data  from  botanical  studies  in  an  exhaustive  review  of  the 
vegetable  kingdom.  His  arguments  were  directed  mainly  to  examples 
of  changes  in  genera  and  species  from  changes  in  environment,  and  a 
lot  of  evidence  was  adduced  having  some  relation  to  the  transmiasion 
of  acquired  characters,  but  mainly  to  showing  the  prompt  response  in 
nature  to  the  influence  of  surroundings. 

Prof  Cope's  defence  of  the  doctrine  of  the  inheritance  of  acquired 
characters  was  selected  from  the  evidence  contained  in  his  book,  '*  The 
Primary  Factors  of  Organic  Evolution."  He  referred  especially  to  the 
history  of  the  moulding  of  the  articulations  of  the  vertebrate,  and  espe- 
cially the  Mammalian  skeletons,  of  which  such  complete  series  has  been 
furnished  by  paleontology.  The  forms  of  these  articulations  he  believed 
to  be  the  result  of  their  movements,  for  the  reason  that  they  could  be 
formed  artificially  as  the  result  of  experiment,  or  in  consequence  ot 
luxations.  He  believed  that  the  resulting  forms  have  been  inherited, 
because  they  are  found  in  the  embryo,  before  the  animal  has  had  an 
opportunity  of  developing  the  structure  for  himself  by  interaction  with 
the  environment. 

He  admitted  the  justice  of  Dr.  Minot's  demand  for  an  explanation 
of  this  phenomenon.  He  stated  that  the  preformation ists  oflered  no 
explanation  ;  and,  indeed,  so  far  as  he  could  see,  none  is  possible  from 
their  point  of  view.     The  epigeuesisists  could,  on  the  contrary,  appeal 
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to  iIm  plMoooMDa  of  meroorr  as  a  plausible  explaDstion.  Stimuli 
froB  wttlioat  and  within  the  organism  leave  a  record  in  the  brain-cells, 
which  give  the  form  to  oonsciousne«  when  the  latter  invades  them 
alooit  the  guiding  lines  of  association.  Whj  should  not  the  germ 
plasaaa  be  capable  of  a  similar  record  of  stimuli,  whirh  is  expressed  in 
tlie  recapituUtorj  growth  of  the  embryo?  He  thought  that  the  evi- 
^Isfice  poiottd  to  such  a  process.  These  ntimuli  afrecte<i  the  soma  and 
tlie  irenn  plasma  simultaneouslv,  in  accordance  with  the  doctrine  of 
Dipioge peats ;  but  that  the  soma  only  records  results  in  each  tissue 
which  are  appropriate  to  the  functions  of  the  same,  while  the  germ 
plaama  and  brain-oells  may  record  them  all.  The  certainty  of  reconi 
in  both  cases  he  supposed  to  depend  on  the  frequency  and  strength  of 
the  inpreMaoo,  as  is  known  to  be  the  case  with  the  memory  of  the  men- 
tal orgaaisoB.  Hence  mutilations  or  single  impressions  were  rarely  re- 
corded, while  those  due  to  the  constant  and  habitual  movements  are 
recorded,  and  fiim'ish  the  physical  basis  of  growth  and  of  evolution  of 
type. 

He  further  remarked  that  the  Mief  that  natural  selection  originates 
stmrture  ooold  not  be  entertained,  as  paleontological  evidence  shows 
tkal  evolution  has  proceeded  by  very  gradual  additions  and  subtrac- 
tions of  character,  which  required  long  |>eri(>ds  to  become  of  any  value 
ta  the  fCmggle  for  existence — sometimes  an  entire  geological  period 
l»nog  oorupied  in  the  elaboration  of  a  character  U}  structural  usefulncM. 

Finally,  he  referred  to  the  physical  mechanism  of  mental  phenomena, 
ao^i  slated  that  some  fisychologists  re<)uirea  completed  macliino  in  order 
iut  the  performance  of  special  mental  function.  The  sfieaker  called 
attention  to  the  fact  that  it  is  highly  probable  that  the  fundamental 
•raflati<m»  do  not  even  rf(|uire  a  nrrvouM  ivittem  for  their  expression. 
Thu*  Pn»t4)jUMi  ap|iear  to  exfiericncc  the  sensatiomi  of  hung««r,  tenifwra- 
turr  and  the  muscular  senm?  of  re»islanoe.  Hence,  it  is  as  true  of  the 
l-hvucsaJ  basi«  of  mrntal  a»  of  other  fiinction<«  that  the*  formation  pn>- 
dueir*  the  ttructure,  while  ntructure  merely  siM^cinlizcv  or  fierfccts  func- 
tion. 

Pfvfesanr  Wm.  Jamrs  followi^i  from  the  jisychologic  fxiint  of  view. 
H^  Mud  that  the  brain  was  evidently  an  organ  cafmhle  of  great  varia- 
Iniiiy  of  function,  and  that  variatiouji  in  new  directionn  were  fre<)uent. 
Ilr  rsfpirded  genius  as  a  form  of  uportiiig.  and  that  nuch  nfioitji  fre- 
^urotJy  served  as  guides  to  the  development  of  human  S(M*iety.  He 
briicvad  that  education  was  of  primary  ini|M)rtanrr.  and  did  n«it  And 
iBuch  evidence  of  the  inheritance  of  charactem  ac^t^uinMl  in  this  way. 
||r  believed  on  the  contrary  that  mt*ntal  ac<]uisitionii  are  transmitted 
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from  generation  to  generation  by  education  and  by  imitation,  a  proce^a 
whicb  Prof.  J.  Mark  Baldwin  had  termed  ''Social  Heredity." 

At  8.15  P.  M.  the  Society  attended  at  the  Fogg  Museum  of  Art». 
Harvard  University,  Cambridge,  a  lecture  by  Mr.  Alexander  Agaaaix^ 
on  *<  The  History  of  Deep  Sea  Explorations ; "  and  at9.30P.  M.  attended 
a  reception  by  Mr.  Alexander  Agassiz,  at  his  residence  on  Quincy  Street^ 
Cambridge. 

On  Wednesday,  December  30th,  12  M.,  the  Society  attended  at  the 
Fogg  Museum  of  Art,  Harvard  University,  Cambridge,  a  lecture  bj 
Prof.  £.  B.  Wilson,  on  "  Recent  Developments  of  the  Cell  Theory ;  at 
1.30  P.  M.  was  served  at  the  Faculty  Rooms,  University  Hall,  Cam- 
bridge,  a  luncheon,  by  invitation  of  the  President  and  Fellows  of  Har- 
vard College.  Two  addresses  were  delivered  in  honor  of  the  Fiftieth 
Anniversary  of  the  arrival  of  Agassiz  in  Cambridge,  by  President 
Elliott  and  Prof  Wm.  James.  At  3  P.  M.,  Mr.  Alexander  Agassiz  met 
the  Society  in  the  Museum  of  Comparative  Zoology,  and  described  the 
Museum ;  and  at  6.30  P.  M.,  Hotel  Brunswick,  corner  of  Boylston  and 
Clarendon  Streets,  Boston,  a  business  session  was  held.  At  7  P.  M.  the 
annual  dinner  of  the  Affiliated  Societies  took  place  at  the  Hotel  Bruns- 
wick, at  the  close  of  which  the  societies  listened  to  the  address  of  the 
President,  Prof  W.  B.  Scott. 

American  Physiological  Society. — Program:  Tuesday,  De- 
cember 29th,  at  the  Harvard  Medical  School,  General  Business; 
Reading  of  Papers:  W.  T.  Porter,  "Studies  in  the  Physiology  of  the 
Mammalian  Heart :  "  T.  Hough,  "  On  the  Duration  of  Cardiac  Stand- 
still with  Different  Strengths  of  Vagus  Stimulation  ;  "  K.  Hunt, "  Some 
Experiments  on  the  Relation  of  the  Inhibitory  to  the  Accelerator  Nervee 
of  the  Heart ; "  W.  H.  Howell,"  Exhibition  ol  Plethysmographic  Curves 
Obtained  During  Sleep,  with  Remarks ; "  H.  P.  Bowditch,  "  The  Rela- 
tion between  Height,  Weight  and  Age  in  Growing  Children  ;  "  C.  8. 
Minot,  "An  Experiment  on  Telegony ;"  S.  J.  Meltzer,  "On  the  Con- 
traction of  the  Stomach  Produced  by  Direct  Stimulation  and  by  Stimu- 
lation of  the  Vagi  with  the  Faradic  Current;  **  Fr.  Pfaff,  "An  Experi- 
mental Investigation  ofSome  of  the  Conditions  Influencing  the  Secretion 
and  Composition  of  Bile  "  (With  Mr.  A.  Balch)  ;  G.  Lusk, "  The  Pro- 
duction of  Sugar  from  Gelatine  in  Metabolism  ; "  W.  T.  Porter,  "  De- 
monstration of  a  Method  for  the  Isolation  of  the  Mammalian  Heart;'* 
S.  J.  Meltzer,  "Demonstration  of  the  Reaction  of  the  Stomach  to  Faradie 
Stimulation  ;"  G.  T.  Kemp,  "  Demonstration  of  a  Convenient  Form  or 
Apparatus  to  Avoid  Explosions  in  Gas  Analysis." 


^«. 


]  I^r9ceeding$  of  SeienHfie  SodHiei.  1 79 


Wmimmimjf  Deoember  20tb,  at  Harvard  Univeraitj,  Cambridfre, 
GeoermI  Biniimt;  Reading  of  Papers:  G.  C.  Huber,  "  Tbc  Structure  of 
tW  Sroipatbetic  Ganglia  of  Vertebrates,  witb  Demonstration  of  Prepa- 
falioos ; "  <  t.  C  Huber,  **  Remarks  on  ibe  Ending  of  Nerves  in  Mu«cle 
TiMoe,  witb  Demonstrations;*'  W.  Mills, '* The  Functional  Develop- 
■wot  of  the  Cerebral  Cortex  in  Different  GroufM  of  Animals ;  '*  U.  H. 
Cuooiofbam.  '*Tbe  Restoration  of  Coordinate  Power  After  Nerve 
CroMog:'*  It  H.  Cbittenden,  "  The  Proteolytic  Action  of  Papain  ;  " 
C.  F.  Ilodge/'  Experiments  on  the  PhyMological  Influence  of  Alcohol ;  ** 
G.  T.  Kemp,  *^  The  Physiological  Action  of  Nitrous  Oxide;'*  S.  J. 
Meltaer,  "On  Bactericidal  Effects  of  Lymph  from  the  Thoracic  Duct*' 
(witb  Dr.  (*barles  Norris).  G.  W.  Fitz,  Demonstration  of  Apfmratus: 
1.  A  Apnog  cylioder  chronograph  for  8))ark  records ;  2,  A  lever  system 
to  illustrate  the  action  of  muscles  in  relation  to  joints ;  3,  A  form  of 
atwdeot's  nyograph  ;  4,  A  modification  of  the  location  reaction  appara- 
Um.  C\  F.  Hodge  (for  C.  C.  Stewart),  I>emonstniliou  of  preparations 
of  ihe  nerve  oell  under  acute  alcoholic  |>oisoning.     General  Business. 

The  American  Morphological  Society. — Boston,  December 
29.  \6\M, — Tlie  following  pa|»ers  were  read:  Arnold  (Sraf, '*<>n  the 
ladiridualitT  of  the  (*ell."  Maintained  the  individuality  of  the  (*ell 
pointing  out  the  existence  of  organi«  in  it.  A.  D.  Mead,  *'  On  the  (en- 
tri«i>mes  (»f  CluHopterus."  Pointed  out  the  existence  of  primary  and 
apci>ci«lary  cpntnisomei  in  the  unftTtili7^<l  egg,  the  latter  nriMJng  from 
Ibr  rKi<*ulum  of  the  cyloplaKUi.  Thi*iie  form  the  centers  of  Mpindlet>, 
and  tbr*r  tpiiidlei  dividt*.  IIii«t4»ry  of  tlit>  egg  centn)!«ome  during  ma- 
t«irmti<«n  tracvd.  and  at  tin*  rlom*  of  t lit*  formation  of  the  MM'ond  \Ht]nr 
^«bulr  it  ooi'upied  a  f>osition  in  ci'iittT  of  chromosome?*.  Author  was 
••4  crrtain  of  the  origin  of  the  male  ceiitronome.  V.  \i.  Lillie,  **(>ri- 
gin  of  ih«  Center  of  the  Finit  (Meavage  Spindle  in  Ciiio  romplanatun. 
This  form  14  unlike  Mvz^Httoma  in  that  it  haM  male  and  female  a«»t<*r^; 
but  the  C'*ntniai»me  of  segmentation,  like  that  of  Myzoittoma.  arif>4*9  from 
the  fenialr.  E.  B.  WiUon,  *' Centrttstime  and  Middle  INect*  in  the 
Frrtili<ation  of  the  Eg^.'*  In  Toxopiieui»teK  the  cehln>!Miiiie  arifM^n 
m'A  fr-»m  the  middle  pietv.  hut  from  a  |M»inl  U'twtm  thiit  and  the 
bead  <if  ibe  upermatoiuian.  II.  E.  Craniptnii,  Jr  ,  *' <  )hMTva(i<»ii]«  on 
tb«>  Fertiliiation  in  <tajiten>|MMU."  Largely  a  confirmutinii  of  a  pa|HT 
by  Mead.  Mi«  Byrnes,  **  Maturation  and  Fertilization  of  Limax."  i\ 
fi  Miiii>t.  "A  New  Microtome:  New  Ijilxiratorv  MrtluMJ*/*  MriliiMl 
«#f  •harfieuing  micriiC4»me  knivii^  exhihiteil  M-rial  f»e<*tion^  J  thick  cut 
vitb  the  new  micnitome  and  with  kniveiiiiharpen<*il  with  adaiiuuitinehy 
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a  laboratory  boy.  He  advised  filtering  of  all  waste  paraffine  in  tbe  labor- 
atory. W.  Patten,  "  Preservation  of  Cartilage,  etc.,  in  a  Dry  Condition.** 
By  impr^netion  with  paraffine  as  if  for  section  work.  C.  B.  Davenport, 
"  The  Role  of  Water  in  Orowth."  Careful  weighing  of  frog  embryos 
shows  that  in  early  sta^^es  increase  in  weight  is  almost  entirely  due  to 
absorption  of  water.  J.  P.  McMurrich, "  Structure  and  Function  of  tbe 
Hind  Out  of  Isopods."  This  region  is  lined  with  solid  chitinous  intima  ; 
does  not  increase  in  number  of  cells ;  does  not  absorb  food.  Dr.  Conk- 
in  contradicted  this,  claiming  that  the  intima  is  traversed  by  fine  canal* 
iculi,  that  food  is  absorbed  by  this  region,  and  that  its  cells  divide  in  the 
length  of  the  animal  by  amitosis. 

December  30, 1896. — H.  C.  Bumpus,  "  The  Result  of  the  Suspension 
of  Natural  Selection  as  Illustrated  by  the  Introduced  English  Sparrow.'* 
Showed  by  comparison  of  1600  eggs  that  this  bird  is  more  variable  in 
the  United  States  than  in  England.  G.  W.  Field,  "  The  Plankton  of 
Brackish  Water."  A.  E.  Verrill, "  Nocturnal  Protective  Colors  of  Ami- 
mals."  On  diurnal  changes  in  colors  of  fishes  as  related  to  natural 
selection.  Margaret  Lewis,  "  Epidermal  Sense-Organs  in  Certain  Poly- 
chaetes."  Structure  and  distribution  of  these  in  some  nialdan ids.  A. 
P.  Henchman,  *'  Eyes  of  Limux  maximus.*'  Details  of  structure  and 
existence  of  primary  and  accessory  visual  organs.  A.  Schaper, "  Earliest 
Differentiation  of  the  Central  Nervous  System  of  Vertebrates."  A  bia> 
tory  of  the  epithelial  sustentation,  glia  and  nerve  cells  in  the  spinal 
cord ;  and  a  parallel  between  ontogeny  and  the  conditions  found  in 
amphroxus,  lamprey,  selachian,  etc.  W.  Patten,  ''A  Basis  for  a  Theory 
of  Color  Perception."  Based  upon  tbe  wave  lengths  and  the  conical 
shape  of  the  end-organs.  N.  P.  Harrington,  "A  New  Sj)ecies  of  Ento- 
concha  and  the  Systematic  Position  of  the  Genus."  A.  E.  Verrill,  "A 
Colossal  Cephalopod  from  Florida."  An  octopus  with  body  18  feet  long, 
5  feet  in  diameter ;  estimated  weight  of  this  part,  5  tons.  Part  of  one 
tentacle  was  found  34  feet  long  and  10  inches  in  diameter  at  the  place 
where  it  was  broken  of.  Its  length  in  life  is  estimated  between  70  and 
90  feet.  G.  Lefevre,  "  Budding  in  Clavellinidw."  W.  Patten,  *•  Visual 
Centers  of  Vertebrates  and  Arthropods."  An  attempt  to  homologise 
these  regions  in  the  two  groups.  M.  Bancroft,  **  Notes  on  Chelyosoma.'* 
J.  S.  Kingsley,  '*Amphiuma  and  the  Caecilians."  Claimed  that  these 
two  forms  are  but  remotely  related  to  each  other.  F.  C.  Waite,  **  Bra- 
chial and  Lumbo>Sacral  Plexi  in  Necturus."  The  evidence  presented 
by  these  structures  upon  vertebral  intercalation  and  on  the  shifting  of 
the  pelvis. 


!§»:.]  I^roceeding$  of  SeUntijie  SoeUiies.  181 


The  Soeiily  elected  tbe  following  officers  for  the  coming  jeer :  Prcei- 
4lefit,C*.  S.  Minoi;  Vice-Preeident,  S.  I.  Hmith  ;  SecreUrj-Treesurer, 
it.  II.  Parker;  Executive  Committee,  J.  8.  Kingslej,  Beahford  Demo. 
MmoT  pepen  were  left  uDre«4l  on  account  of  lack  of  time.  Probably, 
in  tbe  future,  paper*  will  be  admitted  only  fmro  actual  njembem  ;  tbej 
will  be  limited  to  fifteen  mioutef« ;  and  the  authors  will  be  requested  to 
ooiit  all  hietoriral  reviews  and  details  of  obeer\'ations,  and  to  confine 
ibemselres  to  tbe  broader  conclusions  and  generalizations. 

Boston  Society  of  Natural  History .lanuarj  f>,  1897.— The 

l^>llo«ing  fiapers  were  presented  ;  Mr.  A.  W.  (rrabau,  **  The  Sand  Plains 
of  Truro,  Wellfleetand  Eastham  ;*'  Prof.  W.  M.  DsviV'A  (teographical 
<lA«ification  of  (oastal  plains." — Samlkl  Hkn^iiaw,  Serretary. 

January  20. — The  following  pa|>er  was  read :  Prof  W.  O.  Croeby, 
"  Tbe  grrai  fault  and  accompanying  sandstone  dikes  of  U te  Past, 
<*ol»rado." — Samtki.  Hkichiiaw,  Serrrtary, 

New  York  Academy  of  Science,  Biological  Section.— I)e- 
^aber  14,  WM,  Prof  J.  (r.  Curtis,  diairmau,  in  the  Chair.  Dr.  Ar- 
»<4i|  <  traf  ma^le  a  preliminary  re|M>rt  on  '*  ^me  New  Fixing  Fluids  ;  ** 
Mr  J.  A.  Mcitregor  read  a  pa|)er  entitled  "An  Embryo  of  Cn^ta- 
hmmekusr 

Tbe  embryo  descrilietl  is  aliout  16  millimetres  long,  and  is  the  first 
I  >  lie  rroirdrd  of  thin  s|KH*ieH. 

Prr»minent  amon^  it*  external  filatures  are  the  exoewive  amount  of 
V  'Ik.  tbr  market!  ventral  tiexun*  in  the  (*ervical  rf^i(»n.  antl  the  very 
cartr  and  alm«wt  simultaiie«>uf(  np|>earan(<e  of  the  two  pairt*  of  limbs. 
Tb'  dorval  MirftuY  in  pigmented,  the  pigment  celU  lieing  arranged  in 
trsatterve  bands,  one  band  over  each  metamere  of  the  InmIv.  lateral 
I  n#  iwoar  organs  can  lie  dint inguif>hed.  Among  the  most  ntriking  in- 
l^rnml  rbararters  may  l>e  mentioned  the  donM>  ventral  flattening  of  the 
m  <««*b«ird,  the  latr  apfiearance  of  ent4Ml(»rni  and  alimentary  4»rgans gen- 
eral iv*-due  d<Hibtleapi  Ut  the  gn^at  maun  of  the  volk.  The  primordial 
•kull  m  unusually  well  develoiM^il.  The  auditory  vesicle  ban  iin  end<H 
lvmf*batir  duct  ending  blindly  ininH*<iiat<*ly  undiT  th«*  "kin  nn  th«*  ti»p 
•  •f  t(*c  brAil.  Along  the  fiiih*s  of  the  UKly  a  nyntem  of  or^ann  tucur 
vLicb  arv  pn>bably  boniol4»gi>uii  with  the  embryonic  MMiN'-organ^  dc» 
fr-n^wvl  br  Itrard  in  tbe  ^harkn. 

I^  J.  !«.  Wortman  sjMike  of  the'*  (f^fn<M^/fl^l/'  a  n*-«  and  primi- 
tive •4jlM»rder  of  tbe  E<lentata  fnmi  the  I*^Hvnc  of  N«>rtli  Ani«*rira. 
4  *t^  •(<cci<»o  or  family  of  the  »ulM>nier,  vix.,  the  StvIin4Nlonti<i.«-,  ii«  ctim- 
teflwl  of  ilemyjamust  i^gHtaroihrrium,  Hrtinj,n%H*  and  Styftnn4l,,u,  and 
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forms  a  dosely  connected  and  consecutive  phylum,  reaching  from  the 
base  of  the  Puerco  to  the  Bridger  formation,  and  leading  directly  to 
the  Gravigrada  or  ground  sloths.  A  second  family,  viz.,  the  Conoryettda^ 
composed  of  Conoryetes  and  OnychodecteB  may  be  regarded  as  ancestral 
to  the  Armadillos.  The  character  and  origin  of  the  Edentate  fauna  of 
South  America  was  discussed  at  length,  and  the  conclusion  reached 
that  its  original  home  was  in  North  America.  It  was  further  held  that 
there  was  a  migration  to  the  southward  before  the  close  of  the  Eocene^ 
and  that  her^  must  have  then  been  an  early  land  connection  between 
the  two  continents. — C.  L.  Bristol,  Secretary, 

University  of  Pennsylvania  Biological  Club. — Monday,  Jan- 
uary 4th,  Program.  Demonstrations:  '*  Descriptive  Demonstration  of 
the  Life-History  of  Sacculina,  H.  Heath.  Reviews :  "  Zoological,"  Drs. 
Moore  and  Calvert;  "Chemical,"  Dr.  Mary  E.  Pennington;  "Patho- 
logical," Dr.  Ferree  Witmer;  "Botanical,"  Dr.  Macfarland,  Mrs. 
Wilson.  (Time  limit  for  each  review,  five  minutes.)  Original  Com- 
munication, by  Dr.  Edw.  D.  Cope,  "  The  Embryonic  Appendages  and 
the  Evolution  of  Mammalia." — H.  C.  Portkr,  Secretary, 

January  18. — Program  Demonstration,  Cell  changes  in  Spirogyra 
grown  under  color  screens.  Dr.  Mary  E.  Pennington  :  Review. — Zoolog- 
ical :  Dr.  P.  Calvert,  Chemical ;  Dr.  Mary  E.  Pennington,  Botanical ; 
Dr.  J.  Harshberger,  Original  Communications. — Account  of  the  BoetoD 
meeting  of  the  Society  of  American  Naturalist  and  Affiliated  Societies. 
Profs.  Macfarlane,  Conklin,  Witmer,  and  Cope. — H.  C.  Porter, 
Secretary, 

The  Biological  Society  of  Washington. — January  2, 1897. — 
The  following  communications  were  made :  "  Brief  Informal  Notes  and 
Exhibition  of  Specimens,"  (All  the  members  are  cordially  invited  to 
take  part) ;  E.  W.  Nelson,  "  New  Birds  from  Mexico  ;  "  F.  A.  Lucas* 
"On  the  Natural  Mortality  Among  Fur  Seals;"  C.  Hart  Merriam, 
"  On  the  Pribilof  Island  Hair  Seal ; "  W.  H.  Dall,  "  Notes  on  the  Mol- 
luscan  Fauna  of  the  Pribilof  Islands." — Frkderick  A.  Lucas,  S^ttc- 
tary. 

January  16. — The  following  communications  were  made:  David 
White,  "A  New  Lycopodineous  Cone  from  the  Coal  Measures  of  Mis. 
souri;"  David  White,  "Unity  or  Plurality  of  Tyj)e  Specimens  id 
Paleontology;"  Edwanl  L.  Greene,  "Development  of  the  Idea  of  a 
Genus ; "  M.  A.  Carleton,  "  Ontogenetic  Separation  of  Pucciuia  gramini$ 
arena  from  P,  gniminus  tritici.** — Frkdkric  A.  LtX'AS,  Secretary. 
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Ctncinnmti  Society  of  Natural  Hiatory. — At  th«  moDthlj  meet- 
mg,  January  5»  1897.  the  following  oommunications  were  made :  '*  Oo 
the  PukatioD  of  the  Molliucan  Heart,"  bj  Fraok  C.  Baker,  of  Chicago ; 
-'CeUkigue  of  the  OdooaU  of  Ohio— Part  III,"  by  D.  I^  Kellicott,  of 
Columboe^O. ;  "Ad  Odoaate  Nymph  from  a  Thermal  Spring/'  by  the 
ease  aothor.  (All  three  papers  will  be  published  in  the  "  Journal "  of 
tlM  SodeCy. — JoeuA  Lindahl. 


The  Academy  of  Science  of  St.  Louia.— At  the  meeC^ug  of  the 
Acaileny  of  Science  of  St.  Louis,  on  the  evening  of  December  21, 1896» 
Mr.II.  vonSchieok  made  some  remarks  on  the  parasitism  of  lichens.illut- 
trated  especially  by  the  long  hanging  forms  of  U^nea  barbata,  common  on 
Juaiperus,  etc,  on  Ix>ng  Island,  N.  Y.  It  was  shown  that  these  lichens 
^  not  penetrate  below  the  outer  periderm  of  the  host,  and  consequently 
mn  not  to  be  regarded  as  true  parasites,  but  that  they  frequently  cause 
tW  death  of  the  latter  by  suffocation.  As  Schimper  has  noted  for  the 
loog  rooM  of  the  South,  Tiliandsia  asnwidrs,  the  plant  is  capable  of 
diasPBtoatioD  by  wind  and  birds,  and  of  gmwing  in  new  stations  with- 
<Mt  attachment.    Officers  for  1897  were  nominated. 

January  4,  1897,  Dr.  Amand  Ravold  gave  a  microscopic  demonstra- 
taoo  of  Widal's  test  for  typhoid  fever,  demonstrating  that  afler  the  dis- 
ease has  existed  for  four  days  or  more  the  blood  of  typhoid  patients, 
pruhahly  Itccause  of  some  contained  antitoxine,  fxvveMes  the  power  of 
inhibiting  the  motion  of  typhoid  bacilli  from  a  pure  culture  introduced 
luiip  it  within  a  period  of  one  hour  or  leiui,  whereas  in  normal  blotNi 
Moiilar  liacilli  retain  their  fMjwer  of  locomotion  for  an  indefinite  length 
of  time.  It  wati  utatod  that  typhoid  hUxnl  |H»MK»iied  thin  pnifierty  even 
after  having  been  drietl  for  a  peri<Ml  of  four  weeks  (»r  nion*,  mi  that  a 
few  dri»p*  obtaiue«l  from  a  |H*rs«on  ttusfM-ctetl  of  having  the  dii^ease  may 
be  arat  to  suitable  placesi  for  applying  the  U*i«t,  thus  rendering  oom|>ara- 
tivdv  easy  the  early  diagnosis  of  a  diM^aM*,  which,  in  its  enrly  fttages, 
f4T«pnts  many  clinical  ditiiculti4*«. 

Pr«jfe«Mir  F.  K.  Nipher  gave  preliminary  r(*r*ults  of  |mrtitilly  cmiui- 
plrCrd  ri|irriments,  niaile  through  the  ct>tirle»y  of  the  Burlington  and 
IlliDuu  CVotral  Kailroailn,  to  dett*rmine  (he  frirtionttl  effect  4if  trainii  of 
ran  <*n  the  air  near  them.  His  appnratu!*  roniiiMti«  of  a  rnp  collector 
•upfMifti^l  on  a  bar  ca|Nible  of  uliding  in  ^uiden  (»n  a  rlnnip  tittarhe<l  to 
thr  «iof|owsill  of  the  ear.  The  bar  ii«  thrust  out  to  \aryin;;  di^tant^en 
•p  Vt  ■(*>  inrhes.  The  m(»uth  of  the  iNtllector  \*  tnrmil  in  the  direction 
of  iiHJtion  of  the  train.  The  pre«i»ure  due  to  the  iii«ition  i;*  « onveyetl 
ihr«#ugh  a  rubber  tube  attaclnsl  to  the  rear  of  theoilIectMr.  and  pasning 
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lengthwise  through  the  car  to  a  water  moDometer.  The  moDometer  haa 
a  tube  with  a  rise  of  4  or  5  in  400,  and  is  provided  with  a  pivotal  mount* 
ing  and  a  level. 

The  pressure  near  the  train  is  comparativelj  small,  and  increases  as 
the  collector  is  thrust  further  out.  It  approaches  a  limit  corresponding 
to  the  train  velocity  at  the  instant  Professor  Nipher  finds  the  relatioD 
between  the  limiting  pressure  and  velocity  to  agree  exactly  with  the 
formula  P=-v',  where  v  is  the  train  velocity  in  centimeters  per  second^. 
P  is  the  pressure  in  dynes  to  the  square  centimeter,  and  S  is  the  deusitj 
of  air  in  C.  G.  units  at  the  temperature  and  pressure  of  the  observationa» 
He  finds  the  pressure  a  maximum  when  the  axis  of  the  collector  ia 
paraUel  to  the  direction  of  motion  with  the  mouth  to  the  wind.  Turn- 
ing the  collector  until  the  axis  makes  an  angle  of  about  80^  with  thia 
position,  the  pressure  reduces  to  zero.  At  greater  angles  the  pressure 
becomes  less  than  atmospheric  pressure  by  an  amount  which  reaches  a 
maximum  at  the  angle  of  90°,  and  passes  through  a  minimum  at  an 
angle  of  80°,  when  the  collector  is  in  a  trailing  position.  The  sum  of 
the  coefficients  for  the  two  positions  of  maximum  compression  and  mini- 
mum exhaust  is  almost  exactly  the  same  as  Langley  obtained  with  a 
pressure  board  when  exposed  normally  to  the  wind. 

The  result  shows  that  a  large  amount  of  air  is  dragged  along  with  the 
train,  the  motion  being  communicated  to  air  many  feet  away.  This  air 
is  a  source  of  danger  to  one  standing  too  near  the  train  when  at  full 
speed.  One  is  likely  to  be  toppled  over,  and  the  blow  of  the  air  com- 
municates a  motion  of  rotation,  which  may  cause  one  to  roll  under  the 
train  if  the  nature  of  the  ground  does  not  prevent  such  a  result.  It  waa 
remarked,  however,  that  where  trains  have  a  right  to  run  at  any  speeds 
no  prudent  person  would  stand  so  near  to  a  train  as  is  necessary  in 
order  to  be  in  danger  from  this  source. 

The  following  officers  were  declared  elected  for  the  year  1897  :  Presi- 
dent, M.  L.  Gray;  First  Vice-President,  E.  A.  Englar;  Second  Vice* 
President,  Charles  R.  Sanger ;  Recording  Secretary,  William  Trealease ; 
Corresponding  Secretary,  F.  C.  Runge;  Treasurer,  Enno  Sander;  Li- 
brarian,  G.  Hambach  ;  Curators,  Julius  Hurter,  J.  II.  Kinealy,  £.  Evers ; 
Directors,  M.  H.  Post,  Joseph  Grindon. 

One  person  was  elected  to  active  membership. — William  Trea- 
lease, Recording  Secretary. 

Nebraska  Academy  of  Sciences. — The  Seventh  Annual  Meet- 
ing was  held  at  Lincoln,  December  29,  1896,  with  the  following  pro- 
gram : 
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ri<AI<iili>l  Addrin  by  Prof.  E.  H.  Barbour  on  "  Academies  of 
Hdmcf,  tbetr  Economic  and  Educational  Value/'  with  suggestions 
fer  the  inproTement  of  our  Academy  ;  **  A  New  Plankton  Pump  "  for 
eolleetiog  aquatic  organisms  from  any  desired  depth,  H.  B.  Ward  and 
llutf'les  Fordyce ;  '*  Continued  Biological  Investigations,"  H.  B.  Ward ; 
**  Prof^ress  in  the  Study  of  the  Fauna  of  the  State  "  showing  the  rich- 
•eM  of  our  fauna  and  how  little  it  is  known,  Lawrence  Brunner ;  *'  Some 
Methods  of  Collecting,  Preserving  and  Mounting  Fofsils,"  Carrie  A. 
Barbour ;  *'  Nomenclature  of  Nebraska  Trees"  with  the  history  of  par- 
ticular names.  Charles  E.  Bessey  ;  "  Reflections  on  the  Genus  Ribfs  *' 
importance  of  recognixing  the  validity  of  species  created  by  the  gar- 
dcoer.  F.  W.  Card ;  *'  Chalcedony-lime  Nuts  of  the  Genus  Hirkora 
ffooi  tb«  liad  I.Ands  of  Nebraska/'  E.  H.  Barbour;  "Comparison  be- 
tveeo  Nebraska  Diatomaceous  Earth  and  that  from  Neighboring 
8uit»/*  C*.  J.  Elmore  ;  *'  What  is  Mathematics  "  and  how  it  correlates 
aSkcr  sciences,  E.  W.  Davis ;  *'  A  Family  of  Quartie  Surfiices,"  the 
•lai  of  the  distances  of  whose  locus  fn>m  two  pven  surfaces  is  constant, 
Robert  E.  Moritx  ;  '*  A  Form  of  Weir  Not<*h,"  giving  a  flow  of  water 
warring  directly  as  the  head,  instead  of  following  the  usual  more  com- 
fJieali^  law,  O.  V.  P. Stout;  *' An  Observation  on  Annual  Kings  in 
Tree  Ctrowth  '*  when  complete  defoliation  did  not  induce  the  growth  of 
•  second  ring,  F.  W.  Card  ;  **  Internal  Tem^ierature  of  Trees"  rising 
as  high  as  119^  at  a  depth  of  half  an  inch  in  a  trunk  ex|M>fled  to  sun- 
•binr.  K.  A.  Emerson.  The  remaining  pa|>eni,  owintr  to  the  lateness  of 
ibe  hour  were  read  by  title  only,  a*  follows :  "  Notice  of  Two  Imfnirt- 
a»l  Ii«M»ka  on  Svatemalir  liotanv/'  Charlfv  K.  Bewrv :  "The  Harit4*a 
•f  FlaMrrn  Nebraaka  and  the  Bad  I^ndii/*  Krwin  II.  Barbour;  *' S>me 
Ilata  m  Ut  Wind  Distribution  of  Se^dd/*  VaI.  M.  IluftMin^ :  "  Paraaites 
•r  NVbraaka  lK>g*/*  Henry  B.  Wan!  ;  •*  DiikH»very  of  the  First  Meteor- 
ite in  Nebnuka/'  Erwin  If.  Barl>onr;  "  Notcji  (»n  Pliyllo|MMl  Cnista- 
eaa,"  II.  A.  l^fl«*r  and  A.  S.  l*mrM*. 

Tbr  foll«»«ring  ofllrem  wen*  elected  :  Prei«ident.  Dr.  A.  S.  Vnn  Man«- 
§Mf  :  Vicr-Preaident.  Dr.  K.  11.  BurlxMir;  S*cn»tary  and  Trea^un'r, 
Pf*if.  <t.  D.  Swewy  :  C *uKt4Nlian,  Pmf  Ijiwrentv  Bruner;  Din»ctor*, 
Df  II  B.  War^l.  Pn»r.  H.  H.  IhincmiiMin.  Mr.  <*.  J.  FJnmre  nn<l  Dr. 
H.  Ila|ienuin. 

The  next  Annual  Meeting;  will  \w  held  on  the  day  following  Thanki^- 
giving  The  volume  of  l*ri»ce<Mlin^  for  1H9|-1m;».'»  Imn  jimt  Ix-en  iMuiMl, 
price  40  crota.—  ii.  1).  Swi/.ky,  S^rretnn/. 

The  Botanical  Seminar  of  the  University  of  Nebraska.-- 

IlMvflubrr  r*,  lW!>ti. — The  folloviiiig  |»a|H*rii  ^ere  prcm-nted  :      Mvctili»g- 
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ical  Suttsticd  of  Nebraska,  Mr.  Roscoe  Pound ;  The  ComparatiTe 
Anatomy  of  the  Pistil  in  Apocarpous  Families,  Mr.  Ernst  Beasey: 
Phytogeographical  Notes  from  Colorado,  Mr.  C.  L.  Shear.  December 
26th. — The  Polyphjlesis  of  the  Lichens,  Mr.  F.  £.  Clements ;  The 
Phytogeography  of  Nebraska,  Mr.  Roscoe  Pound  :  The  Flora  of  Rob- 
erts County,  South  Dakota,  Prof  D.  A.  Saunders ;  Washington  and 
its  Botanists,  Mr.  A.  F.  Woods. 

Botanical  Seminar  of  the  City  of  Washington,  D.  C. — 
December  12,  1896. — The  ibUowing  papers  were  presented:  Short 
Notices  of  Current  Literature ;  Synopsis  of  the  Grenus  Chstochloa,  J. 
G.  Smith  ;  The  Origin  aud  Development  of  Sexuality  and  Alternation 
of  Generations,  Considered  from  the  Modem  Cytological  Standpoint* 
W.  T.  Swingle ;  Some  Cases  of  Polyembryony,  A.  J.  Pieters ;  Manu- 
facture of  Cereal  Foods,  Mr.  A.  Carleton. 

Torrey  Botanical  Club. — At  the  meeting  of  Tuesday  evening, 
December  8,  1896,  thirty  persons  were  present  and  one  new  active  and 
seven  corresponding  members  were  elected.  The  death  of  Mr.  Wm. 
H.  Rudkin,  one  of  the  oldest  members  of  the  club,  was  announced  bj 
Dr.  Britton,  and  a  committee  was  appointed  to  take  suitable  action.  It 
was  resolved  that  a  complete  list  of  the  corresponding  members  shoold 
be  printed  in  the  December  number  of  the  Bulletin,  A  contributioo 
by  Dr.  T.  F.  Allen,  entitled  "  Descriptions  of  New  Species  of  NiUlla 
from  North  America  and  Japan,"  was  read  by  title  by  Dr.  Britton  in 
the  absence  of  the  author.  Mrs.  Elizabeth  G.  Britton  presented  a 
'*  Contribution  to  the  Bryology  of  Bolivia."  It  reviewed  the  more  im- 
portant collections  of  Bolivian  mosses,  the  treatment  which  they  had 
received  and  the  present  work  in  progress  on  this  subject,  and  enumer- 
ated the  bryological  collections  made  by  Dr.  Rusby  in  Bolivia  in  the 
years  1885  and  1886.  This  collection  contained  96  species,  in  39  gen- 
era, 42  of  the  species  being  hitherto  undescribe<l.  Dr.  H.  H.  Rusby 
s|K)ke  of  "  Botany  at  the  Pan-American  Medical  Congress  held  in  the 
City  of  Mexico,  November,  1896."  This  paper  contained  brief  refer- 
ences to  the  character  )f  the  flora  observed  on  the  journey  to  Mexico, 
an  account  of  the  scientific  progress  in  the  city,  especially  pertaining  to 
applied  botany  and  referred  to  the  botanical  work  organized  by  the 
Pan- American  Medical  Congress.  It  was  supplemented  by  remarks 
upon  the  same  subject  by  Mrs.  Britton,  who  also  attended  the  Congress. 
A  uumbtT  of  im|)ortant  publications  by  the  Luttituto  Medico  Naeianal 
were  exhibited.  Dr.  N.  L.  Britton  described  a  new  s|)ecies  of  Gera- 
nium hitherto  confounded  with  G.  Curolinianum,     The  papers  by  Dr. 
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Alko  and  Dr.  and  Mra.  Britton  will  be  published  in  the  BuiiHin,  that 
hj  Dr.  Rotby  in  the  Druggists'  Cire%ilar,  On  motion  the  Club  ad- 
jonmed  to  meet  on  the  second  Tuesday  in  January. 

H.  H.  RuHBV,  Rec,  Secretary. 

Chicago  Academy  of  Sciences.— A  regular  meeting  of  the 
Aeadenr  of  Sciences  was  held  Tuesday  evening,  December  22,  1896. 
Pfuf.  Willis  L.  Moore  was  elected  a  corresponding  member.  Mr. 
Fraak  M.  Woodruff,  Ornithologist  of  the  Academy,  read  a  paper  on 
•  Reeent  Oeenrrenees  of  Rare  Bird*  in  Cfhirago,** 

The  speaker  remarked  that  he  had  been  collecting  data  and  sfieci- 
srnen^  during  the  past  year  for  the  Ornithological  Report  of  the  Geo- 
logical and  Natural  History  Survey,  and  had  been  fortunate  enough 
while  engaged  in  this  work  to  run  across  a  numl>er  of  rare  species. 
The  OKiat  favorable  time  for  collecting  these  rarities  is  when  I^ke 
Alichigao  is  almost  frozen  over,  or  during  the  months  of  January  and 
Fcbniary,  after  the  wind  has  changed  from  an  easterly  direction  and 
is  blowing  from  the  we«t.  The  east  wind  breaks  up  the  ice  and  the 
««•(  wind  drives  the  broken  floes  away  from  the  nhore,  leaving  at 
CiaKs  a  long  stretch  of  clear  water,  with  here  and  there  a  small  patch 
^  ioe ;  io  this  open  water  the  ducks  and  gulb  gather  by  thousands  to 
teed  upon  dead  fish  and  sewerage,  and  they  may  then  be  collected  very 
ceadily.  Many  of  the  birds  gathering  here  at  thin  time  are  inhabitants 
oT  Alaska  and  Northern  British  America. 

The  rmrmt  bird  taken  whs  a  fi|>eciiiien  <if  an  immature  mule  Kittiwake 
Gull  RtsM  triiiarfyla)  which  wa«(  uliot  l>y  Mr.  Wagner  on  the  lUh  of 
I>prmilM'r  near  IJncolu  Park.  This  irt  the  tin*t  record  of  a  f«|ieeimen 
of  ihi*  bird  lieing  shot  in  Illinois.  Barrows  (i«ildeiiey«>  (  (UnurinHta 
•^iandtnt  was  seen  recently  in  large  Hocks,  and  two  s|»ec'imens  were 
db'it.  oiie  of  which  got  away,  but  the  other  wan  raptun'fl  and  is  now  in 
Uae  Academy**  c«>lle<*tion.  Thi?*  !ijM*i-ieii  \h  rare,  and  there  are  but  few 
rrow»fd«  of  itii  capture.  The  Old  S|nHW  •  f  lautjuin  hinnalm  >  i<t  M*en 
«««An>*inly  ab<iut  Chicago,  but  i.«  s«*ldoni  taken.  Mr.  WixMlriitf  inen- 
ti<»t>c«i  the  folhiwingadiiitioiial  more  or  lew  rarei>|MMi4i*:  Whit«*-winged 
ftr4rr  Otdrmi^t  degimdi^  :  V«*lvet  Scoler  ■  O.  /niirii,  at  M«Tedo!»ia  ; 
K^in  Snipe  or  Knot  *  Tringa  r^tnutuM-:  BuH'lirenf»(<*<l  .^andpi|ter 
i  Tryn'ftUs  tuhmjititUi*  • ;  BairdV  Saiid|)i|M*r  «  Tiiwja  ft^iiriiii* ;  ISping 
Vffxrr  .fjgialiti*  meUnht':  Black  )m*1  lied  IMuver  ^  f 'h'trmimtf  M^fUiittt 
t^-'i  .  .*^cilt  Sand  pi  |M*r '.l/irro/Mj/f  J  m^i  A I  mtj /if"// Mil;  ;  Willi-i  St/m/thrftim 
semtfMtimaia  •  ;  Turnntone  ( Airtiiirtft  intfrjirr.*  ;  Harlan'*  Hawk  liutett 
^t^iUa  K'trlani}  and  .\m«'riran  tiitahawk  <  Arrtj'it*  r  atrir,ipt/iftt       The 
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Little  Yellow  Rail  (Portana  naveboraeenM)  was  mentioiied,  not  as  be- 
ing rare,  but  as  seldom  collected,  probably  on  account  of  its  small  sim 
and  skulking  disposition. 

The  paper  was  illustrated  by  specimens  of  the  species  spoken  of  be- 
longing to  the  Academy  and  Mr.  Woodruff. 

Frank  C.  Baker,  Secretary^ 


SCIENTIFIC  NEWS. 

It  will  be  of  interest  to  Botanists  and  Zoologists  to  learn  that  a  Bio* 
logical  Survey  of  Alabama  has  been  organized  and  put  into  operation^ 
The  Survey  will  be  carried  on  under  the  auspices  of  the  Alabama  Poly- 
technic Institute,  and  will  be  named  by  the  specialists  engaged  at  that 
institution  in  the  various  lines  of  biological  investigation.  It  will  have 
for  its  object  the  study  in  field  and  laboratory  of  all  plants  and  animals 
occurriug  in  the  state  and  of  the  various  conditions  effecting  them. 
The  work  will  be  done  systematically  and  thoroughly  and  all  results 
published.  In  a  r^ion  so  interesting  and  little  worked  as  this  portion 
of  the  Southern  United  States,  careful  and  extended  research  will  be- 
sure  to  yield  results  of  the  greatest  value.  Large  quantities  of  material 
in  all  groups  of  plants  and  animals  (especially  insects)  will  be  collected 
and  properly  prepared.  In  connection  with  the  Survey  there  has  been 
founded  an  Exchange  Bureau,  from  which  will  be  distributed  all  dupli- 
cate material.  Anyone  desiring  to  correspond  relative  to  specimens^ 
literature,  or  work  of  Survey,  should  address  The  Alabama  Biological 
Surt'ey,  Auburn,  Alabama, 

The  New  Monthly  Open  Court. — With  January,  1897,  the  Chicaga 
Open  Court  celebrates  the  decennial  anniversary  of  its  nativity 
and  more  consonantly  with  the  solid  character  of  its  contents  now 
appears  in  the  form  of  a  monthly  instead  of  a  weekly.  Undoubtedly 
this  change  will  gain  more  than  ever  the  attention  of  thoughtful  people 
for  The  Open  Court,  which  is  devoted  to  the  high  ideal  of  purifying- 
religion  by  the  methods  employed  in  science, — an  aim  which  it  has 
always  reverently  but  fearlessly  pursued. 

In  the  ten  years  of  its  existence  The  Open  Court  has  gained  the 
hearty  co-operation  of  a  majority  of  the  world's  most  eminent  scientists 
and  thinkers,  both  orthodox  and  unorthodox.      The  subscriptioD-price 
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to  The  Open  Qmri  being  reduced  to  an  absolute  mioimum,  it«  work 
haa  beeo  rendered  pomble  oolj  bj  the  large  private  endowments  of 
Mr.  E.  C.  Hegeler  of  I^  Salle,  whoae  contributions  to  its  support  have 
ezoeeded  its  oei  income  bj  ninety-six  per  cent. 

In  the  present  opening  number  besides  the  Salutatory  of  the  editor 
eipounding  the  purpose  of  The  Open  Court,  m  an  extremely  significant 
cootroTeny  on  Buddhism  and  Christianity  between  the  Right  Rev. 
Hhaku  Seven,  delegate  of  Japan  to  the  Chicago  Parliament  of  Religions^ 
tht  Rev.  Dr.  John  Henry  Barrows,  Chairman  of  the  Parliament,  and 
tiie  Rev.  p.  F.  Kllinwood,  a  prominent  Presbyterian  clergyman  of  New 
York. — a  literary  symposium  realising  the  idea  of  a  Parliament  of 
Reiigioos  extension.  A  fiowerful  sermon  on  "Trade  and  Usury"  by 
Martin  lather,  skilfully  translated  by  Professor  Carruth,  a  valiant 
defence  of  the  claims  of  Science  in  Theology  by  Dr.  Cornill,  Professor 
of  Old  Testament  history  in  Konigsberg,  Germany,  Notes  and  Reviews 
of  important  books  complete  the  contents.  With  the  promise  of  the 
irrt  number  and  its  old  reputation,  The  Optfi  Court  is  assured  of  in- 
carcaaed  and  abiding  success.  (Annual  subscription,  tl.OO:  The  Open 
Coort  Publishing  Co.,  C*fiicago.) 

Mr.  Herbert  Sfiencer. — Mr.  F.  H.  Collins,  of  E<lgbaston,  forwards 
ao  address  of  congratulation  to  Mr.  Herbert  S|)encer  upon  the 
iplef ion  of  his  **  System  of  Synthetic  Philosophy,"  signed  by  more 
&)  noblrmen  and  gentlemen  eminent  in  public  life,  in  literature, 
aftd  in  various  branches  of  learning  an<i  science.  The  Kignatories  re- 
^oert  Mr.  Sjienoer  to  |>erniit  them  to  employ  some  eminent  artist  to 
take  hi*  portrait,  with  a  view  to  ltd  l>eing  (ie)M>site<l  in  one  of  our  na- 
tiooal  oollrrti<»ns.  Mr.  Sfiencer,  in  a  letter  to  Sir  Jom^ph  Hooker, 
ooaiplieM  with  the  recpiest  thus  made,  explaining  the  reasons  which  for- 
merly led  him  to  refuse  a  similar  profRjual.  Mr.  Herkomer,  K.  A.,  haa 
aodertaken  to  |iaint  the  [Mirtrait 


THE 


AMERICAN    NATURALIST 


Vol  XXX f.  March,   1897.  363 


FO&SIIi)  AND  FOSSILIZATION. 

By  L.  p.  (Jratacap, 
IV. 

(Contlnurd  from  p.  S^i.) 

A«<  rfpanls  their  dojjree  of  prosorvation  the  nature  of  the 
«le{x>*il  ha^  some  inthiencf  u|mhi  tlie  condition  of  fossils;  and 
the  nature  of  a  de|><»Hit  involves  also  a  suggestion  of  its  position, 
it«  Wf  liftv«-  9oei\,  whetlur  suhjeot  toestujirinr  vicissitu<les,  tidal 
flintualion!*.  or  the  ci^aseless  attrition  of  shon*  waves.  When 
w«;  «x amino  the  sandy  and  gravelly  depoj<its  of  the  Potsdam 
•  <'*»mhnan».  the  Mi^lina  (('p|K*r  Silurian),  the  Themung  and 
the  ^'.it>kill  (I)ev<»nian),  the  eoarse  conglonxTate  of  the  Lower 
<  arlKjiiiftrou?*,  or  the  ailcare<>us  grits  <»f  the  Sehoharie  and 
Or>kany  (Ix»wer  Ih»v(»nian)  wr  find  a  refh'xi<>n  of  thrir  phy?»i- 
c»!  •  liiinu'trr  in  thr  condition  of  the  fossils  pri*s«>rve<l  in  th«*m. 
Th-  trih'!>ite  layers  of  Wisconsin  and  Minnesota  in  the  I'pper 
(*Amhnan  ( iVttsdam)  are  crowded  with  ihc  separated  parts  «»f 
l!ie«M-  «T»i«*tacea,  whose  delieat^*  articulations  were  tinahli-  to  re- 
•i»t  ihr  friction  they  were  exposed  tn  in  the  motions  on  a  beach 
of  •ihrt'ous  sand.  Neither  does  a  sandy  heach  receive  impress- 
i>*n*  with  eas4*  and  certaintv.  as  the  indistinct  outliiifs  of  the 
Inlohite^  in  these  ImmIs  ^how.  Furthermore,  in  a  silit-eous  bed, 
iw«»n-  or  hiiB  |»erc(dalt»<l  through  hy  water,  the  water  has  dis- 
14 
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solved  tbe  calcitic  or  lime  parts  of  these  animals,  since  they 
were  not  protected  against  this  depletion  by  the  presence  of  a 
calcareous  matrix,  unless,  as  wiihObolella  poliia,  at  Trempeleau, 
Wisconsin,  the  great  numbers  of  the  fossil  itself  acts  as  a  pro- 
tection against  solution  and  attrition.  The  influence  of  a  slight 
admixture  of  a  plastic  ingredient  in  improving  the  casts  and 
impressions  of  fossils  is  seen  in  the  more  argillaceous  layers  of 
the  Cambrian  beds,  as  at  Mazomania,  Wisconsin,  where  Agios- 
pis  barrandii  and  Dicellocephalus  minnesotensis  are  retained  with 
a  firmer  and  more  legible  outline.  In  many  layers  the  Obolellas 
are  broken,  and  appear  as  shelly  fragments  scattered  over  the 
rock.  The  Obolella  is  also  a  compact  and  small  object,  pro- 
tected to  some  extent  by  the  convexity  of  its  valves ;  but  where 
it  is  preserved  in  perfection  we  may  reasonably  conclude,like  the 
little  Ge/^ima^/ewimaof  our  coasts,  it  had  buried  itselfin  the  sand 
and  was  not  expelled  from  its  safe  position  by  waves  or  denu- 
dation. The  regular  close  distribution  of  these  fossils  over  the 
slabs  of  Potsdam  sandstone  show  that  they  suffered  little  or  no 
displacement.  On  the  other  hand,  the  fragments  of  Ptycho- 
paria  (trilobite)  in  the  same  rocks  at  Trempeleau,  Kickapoo, 
prove  from  their  heterogeneous,  confused  interference  of  parta, 
some  drifting,  rubbing  and  dislocation.  The  Lingxdepu  pinni- 
formiSj  a  delicate  shell,  and  with  valves  held  together  by  liga- 
ments alone,  occurs  in  great  numbers  in  the  sandy  Potsdam 
beds  of  St.  Croix,  and  in  a  very  good  state  of  preservation ;  in 
some  instances,  the  concentric  lines  of  growth,  the  polished  and 
corneous  surface  being  retained.  But,  for  the  most  part,  the 
individual  shells  have  suffered  from  friction  and  breaking. 
Lingidelki  sioiieaiia  in  the  red  beds  of  Mazomania  are  flattened 
and  disfigured.  But  in  the  green  slates  of  Braintree,  Mass., 
Paradoxidcs  harlaniiy  a  trilobite,  is  well  preserved,  except  where 
distortion  from  compression  and  lateral  motion  has  strained 
and  deformed  the  parts.  Similarly  another  crustacean,  Olen- 
dliLSj  in  the  less  dense  slates  of  Georgia,  Vt.,  also  Lower  Cam- 
brian, is  found  quite  well  preserved,  but  suffering  mutilation 
and  almost  obliteration  at  times,  from  the  metamorphic  pres- 
sure by  which  these  aluminous  muds  were  transformed  into 
fissile  shales.     In  the  annelid,  green  paper  shales  of  Waterville, 
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Kennebec  River,  Maine,  the  serpentine  markings  of  what  has 
been  referred  to  a  worm  are  well  preserved.  In  the  Medina 
idttone,  a  red  ferruginous  sandstone  of  the  Upper  Silurian 
%  the  foiiils  are  poorly  preserved,  lacking  fullness  of  contour 
and  seMom  showing  the  surface  characters  with  any  distinct- 
nens.  Lyell  cc>llecte<]  oyster  shells  and  Buccinuni  thrown  up  i 
bv  a  storm  on  the  shore  of  the  estuary  of  the  Forth,  Scotland,; 
and  observed  that  **  although  still  living,  their  shells  were 
worn  by  the  long  attrition  of  sand  which  had  passed  over  them, 
a^  thev  lav  in  their  native  bed,  and  which  had  evidentlv  not 
rviiuhed  from  the  mere  action  of  the  tempest,  by  wliich  tliey 
Wen*  cast  ashore/'  The  fossils  of  the  Medina  sandstone  show 
abrasion,  and  in  most  caf  en  present  a  rude  cast  of  sand,  made 
by  the  filling  in  of  the  shell,  without  muscular  markings,  and 
often  with  shrunken  outlines,  as  if  the  sand  filling  had  con- 
iract«Hl.  Wet  sand,  occupying  the  interior  of  a  shell,  must,  U{)on 
drying,  undergo  some  contraction,  and  l>eing  less  apt  to  con- 
tract fx{ually  than  clay  or  a  calcareous  paste,  reproduces  its 
inouM  lt»s?4  |>erfe<'tly.  The  finer  grained  sandstone,  however,  and 
ih.N«*  «<»niewhat  more  coherent,  from  the  intermixture  of  lime 
or  clay,  are  b<»tter  ada|>t<Hl  for  tlie  rct<'ntion  of  fossil  bodies  and 
:f:iprf-«w:oi»*..  ThuH.  tin*  <  'helming  JMiihlstone  (rp|K.T  Devonian) 
:•  a  v.irritbk*  mixture  of  Hand  and  i'arlH>nate  of  lime,  an<l  is  in- 
Ir'-i'i*-***!  in  usitTies  of  .nhah'sand  silirrous  limestores.  wiMTebv, 
a*  ;t  f^rnie^l  n  ('ontigU(»UH  hrarli  dr]K»sit  to  tliene,  il  be(*aine  a 
re{-**:tory  of  fc^xiU,  an<l  was  fn»m  it**  I'dimtitution  I  atter  adapted 
to  r*  tit:n  tln^ni.  Mos^lv  ol»servtMl  in  tin*  In^arli  of  Little  Sal>a 
I«!a:i'1  that  tL«Te  was  iK'iiig  fornuMl  a  nMldi.nli  >  jtxlstone  con- 
gl'fiM-rnti*  pM'k,  made  up  of  X\iv  <l6hris  of  thr  rtn^'^of  tln»  higher 
fi^rt^  of  til*'  i«lan<l  conientrd  to^i'tlirr  l»y  ral  ain*ous  matter, 
d«*n\«-«l  from  tin*  corals  and  calrarfous  sant'*  And  in  Xh\> 
farming  mass,  which  made  a  hanl  C4inipact  rock,  then*  were 
erntH«-«l<if«l  ••  pli-nty  of  tin*  various  corals  fro?#  the  l»ea<-h,  and 
iari;*  lurlio  shells  (  7.  y^/rd)  with  their  nacre  *{\iiv  fn^li  in  lustre, 
au«i  their  bright  gn*enish  col(»r  uninipa*r(*<l.'  Something 
•in.ilar  1**  «M««n  in  the  Ctieiiiung  tlag*«t4»iies.  and  in  the  foAsili- 
fervu<i  IttVeni  of  this  gnaip  of  bi-tis  tin*  oi^anic  rtanains  arc 
|»>ntiful  and  well  pn»s4»rv(Hl.     In  tlieCatsk  il  samUtones,  w  Inch 
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vary  greatly  in  their  texture,  but  generally  are  coarse  and 
irregular  in  grain,  we  find  the  evidence  of  unfavorable  condi- 
tions for  fossil  remains  in  the  comminuted  fish  bones  and  scales, 
except  where  massiveness  precludes  such  dislocation  and  frac- 
ture, as  with  the  shoulder  plates  of  large  Antiarcha  {Bothriolepii 
taylorii). 

The  fresh  water  bivalve,  Amnigetiia  catskiUensiSy  is  found  in 
the  Chemung  beds,  in  the  shaly  stratum  known  as  the  Oneonta 
sandstone,  at  Mt.  Upton,  Chenango  Co.,  N.  Y.,  and  in  the  Cats- 
kill  beds  higher  up,  where  it  is  embedded  in  sandstone.  The 
state  of  fossilization  in  these  two  different  positions  is  somewhat 
contrasted.  The  shells  of  this  species  in  the  magnesian  slate, 
which  has  been  a  softer  and  less  injurious  matrix  than  the 
sandy  layers  of  the  Catskill  girt,  are  well  preserved,  indicating 
a  thinner  and  less  corrugated  shell  than  its  representatives  iu 
the  sandstone.  The  shell  has  here  been  kept  entire,  as  in  a 
replacement  wherein  we  have  the  pseudomorph  of  the  two 
valves  in  juxtaposition,  the  waving  and  somewhat  confluent 
lines  of  growth  conspicuous,  and  the  thin,  fragile  expanded 
margin  preserved,  whereas  in  the  sandstone  the  impressions 
of  the  surface  are  less  clear  and  distinct,  and  the  shell-body  can- 
not be  removed  by  itself,  as  in  the  type  specimen  from  these 
softer  and  less  sandy  beds. 

Fossils  are  well  preserved  in  the  slates,  which,  from  their  tine 
texture  and  mechanical  homogeneity,  take  impressions  easily. 
But  in  this  group  of  deposits  pressure  has  acted  unfavorably  in 
many  instances,  and  the  fossils  have  suffered  distortion  and 
compression.  Many  of  our  fossiliferous  slates,  as  the  Utica, 
Marcellus  and  Genessee,  are  dark -colored  from  carbonaceous 
admixtures,  and  the  fossils  in  them  partake  of  their  color, 
which,  in  a  measure,  destroys  their  perfection  and  usefulness. 
Again,  pyrite  in  many  instances  has  been  precipitated  by  or- 
ganic reduction  over  the  surfaces  of  fossils  in  these  beds,  and 
the  fossils  then  appear  coated  or  replaced  by  this  yellow  sul- 
phide, by  which  they  are  made  cons[)icuous  upon  a  black  back- 
ground. The  interesting  sponges  of  the  Utica  Slate  are  by  this 
means  beautifully  retained  as  a  network  of  metallic  threads 
and  fronds,  reticulating  meshes  of  pale  gold  { ( )fathophycus  i^ub- 
sphericiis  and  C.  reticulata). 
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Tlie  limestono  formations  which  represent  the  accreted  de- 
pQ0iu  of  foraminiferous  ooze,  shells,  and  the  lime  paste  made 
by  the  solution  of  shells,  contain  fossils  in  great  abundance,  and 
rield  excellent  specimens.  But  specimens  in  individual  {>er* 
feclion,  such  as  are  extracted  full  and  free  from  their  matrix, 
are  mainly  obtained  from  impure  limestone  rocks.  The  ad- 
mixture of  clav  or  sand  difTerentiates  as  it  were  the  matrix  from 
lU  includes!  f<)S.*<ils,  and  thev  seem  less  consolidated  and  blended 
with  the  surrounding  rook,  so  that  their  outlines  form  boundar- 
ic*  of  si«paration,  and  the  fossils  are  picked  out  complete,  quite 
diflengaged  from  any  adhering  stone.  Such  beds  as  the  Ilud- 
•im  HivvT  Slates,  the  Wuldron  beds  of  Indiana,  the  Hamilton 
U%'«'n>  in  New  York,  the  Lower  Carboniferous  shale  at  Cniw- 
lunl^vtlle,  In<liana,are  illustrations  of  a  fossiliferous  ro<*k  from 
which  the  fossils  become  detached,  retaining  their  surface 
€lAArmcter«  and  a  clean,  hardene<l  epidermis,  from  which  ever\' 
(■artivlf  «if  rock  can  be  separated.     In  silicc*ous  limestones,  like 

tb«*  Si'hoharie  (irit,  the  Oriskanv  Sandstone,  and  the  Calcifer- 

• 

ou»  bt-ils  along  I^ke  C'hamplain,  the  fossils  are  revealed  by 

wrathi-nng.  wh<Teby  the  limestone  set^ms  displaced  by  soluti<m 

in  •urfiiri'  wai<r*».or  ^luwlv  lifti*<l  from  the  contour  of  fos.**ils  bv 

fru*t  «le<-rt'pitAti<»n,an<l  thi;  fossils  remain  as  partial  or  entirely 

filire^'ti-  rt-h.f?.     I*rof.  I'erkins,  of  VtTinont,  has  found  produr- 

li\t*  i^Miirrif**  of  fuHsilsund^Tgrowing  trees,  where  the  vegetable 

•rid*  have  di-integrat^HJ  the  ealeareous  portions  of  tln'se  beds, 

•r:l  Iffl  tin-  •ijlicitie^l  fossils  in  ci»mplete  relief  or  entirely  fre<», 

a*  if  »hiiken  out  from  the  enclosing  envelopes  of  ro<*k.     In  hard 

l.rii«-»t««n«-ft  this  surface  weathering  often  takes  plaee,  a  sort  of 

A'^nal  dev«-|M|iinent.  by  whirh  tin*  valves  <>f  shells,  the  s|»ines 

arl   fn«-inU'r>  of  trilol>it4*s,  the  stems  an<l  plates  of  eriiioitis, 

•!'•«  ly  ••mer^«*  and  *«tand  out  on  a  nnk,  wliosi»  interior  fans 

of.]%    r«-Vfal  a   |»<M»rly  <lisoi»rne<l  outline  <»f  f«>s>*ils,  until  they 

La^**  uipb-rgont*  thi**  atniosph<»ric  alteration.    The  fc»>siU  them- 

•rl\«"^  ;ip|M'ar  to  hav«-  rf^intt'il  the  attack   of  acid  wati-rs  and 

f^*l  ffofii  having  a  greater  di*nsity,  U|N»n  wliielj  thesragmts  «»f 

thar.^r  faile<i  t4)  art.  or  from  having  become  silieitird   \u  the 

j-rorr*«  of  change.     In  many  of  these  bi'ds  the  fossiK  are  eol- 

or^l  by  imn  oxide,  cause«l  by  weathering,  from  a  protoxide  to 
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a  sesquioxidOy  and  so  the  contained  remains  of  animals  are 
changed  from  a  blueish  gray  to  a  ferruginous  yellow,  and  be- 
come more  conspicuous.  Fossil  shells  possessing  a  smooths 
compact  surface  seem  to  have  often  escaped  disintegration^ 
while  the  surrounding  matrix  was  removed,  because  they  af- 
forded no  absorptive  surfaces  for  the  retention  of  the  dissolving 
infiltrations  of  acid  waters.  It  must  also  be  borne  in  mind  that 
the  changes  which  limestone  beds  undergo  from  secondary 
crystallization,  produced  by  the  geognostic  conditions  of  pres* 
sure,  heating,  etc.,  affect  all  their  contents,  and  develop  a  cr3*8- 
talline  structure  in  which  the  fossils  become  scarcely  recog- 
nizable. 

Invertebrate  fossils  occur  as  moulds,  casts,  or  entire  shells 
and  bodies,  according  as  they  have  left  their  impressions  in  the 
soft  sediments  amidst  which  they  lay,  or  have  been  filled  by 
the  penetration  of  the  ocean  mud,  so  as  to  have  produced  a 
complete  cast  of  their  entire  interior  shape  and  markings ;  or, 
lastly,  as  they  have  been  petrified  throughout,  and  remain  as 
they  were  deposited,  retaining  their  exterior  shell  or  integu- 
ments, and  presenting  when  extracted  a  stone  counterfeit  of 
the  original  organism.  Of  course,  for  the  most  part,  in  such  a 
process  of  petrifaction  all  interior  structure  is  destroyed.  But 
this  is  not  universally  the  case,  and  many  im|K)rtant  interior 
appendages  are  sometimes  preserved  in  exquisite  perfection,  or^ 
at  least,  so  far  preserved  as  to  afford  instruction  to  the  paleeon- 
tologist.  This  preservation  is  determined  by  the  nature  and 
substance  of  these  parts,  and  depends  also  upon  the  mineral 
conditions  existing  during  the  fossilization  of  the  animal. 
Thus,  the  brachial  appendages  of  Orihii<,  Struphomcna  and  Pro- 
ductus  are  of  such  a  soft  and  fieshv  texture  as  to  be  unable 
to  resist  change  long  enough  for  their  conversion  into  a 
mineral  framework,  although  their  impressions  are  found, 
whereas  with  Spirifera,  Tenbrntula  and  Atnjpa  these  delicate 
spirals  and  loops,  u[)on  which  the  breathing  arms  are  supported 
in  the  chamber  cavity  of  the  shell,  are  preserved  in  a  siliceous 
reproduction.  Again,  a  sandy  deposit  will  .seldom  permit  the 
perfect  preservation  of  fragile  portions  of  the  animal,  nor  in- 
duce that  gradual  replacement  of  its  calcareous  structure  by 
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silica,  fucb  as  has  evidently  taken  place  in  the  corals  of  the 
Upper  Ilelderberg  limestone.  An  exception  occurs  in  the 
Bracbiopoda  of  the  very  sandy  loosely  coherent  beds  of  the 
Oriskany  sandstone  at  Cumberland,  Maryland.  In  pocket-like 
at  this  locality  in  the  sandstone  the  molluscan  remains 
found  beautifully  preserved  in  silica,  doubtless  owing  to 
the  sufiersaturation  of  infiltrating  waters  with  colloidal  silica. 
The  muscular  bundles,  the  vascular  markings  of  the  circulat- 
ing system,  the  punctate  surface  of  the  mantle  in  molluscs  are, 
hove %'er,  well  retainer!  in  siliceous  muds  or  sandy  limestones, 
and  suqiass  in  usefulness  similar  indications  in  limestones, 
where  incipient  crystallization  has  destroyed  these  by  knitting 
tKilh  shell  and  its  contents  into  a  crvstailine  unit. 

Koflsils  are  fre<)uently  removetl  by  solution  in  carbonated 
wateni,  and  pos«sibly  in  waters  carrying  organic  acids,  as  sug- 
gesunl  by  Dr.  Julien,  when  **  in  porous  masses  of  gravel,  sand 
an«l  clay  ''they  become  subject  to  .naturation  in  such  menstrua. 
Ilitganl  has  ^hown  the  protective  influence  of  an  argillaceous 
matrix,  for  in  the  Tertiary  defKisits  of  the  ii^outhern  Stiites  the 
fheIN  were  only  [mrtially  dei<troy(Hl  in  the  clay  layers,  while 
calear«'OU«>  concrt*tions.  made  bv  the  lilnTate^l  lime  from  the 
di«^>lvf«l  fiisMil.i,  were  fre(juently  in  the  more  porous  |N»rtions 
of  the  d«-jM**it.  In  the  ral;e/oi<*s4iiidstnn«'sgenenilly  shillHare 
le*^  c«*nirnon  than  the  iii)pre8.HiunH,  mouMs  and  cnst'«.  and  a 
•uuihir  prtNv^?*  of  (>bliterati<»u  may  have  n-inoved  them  also. 

Tlif  n'phirem«*nt  of  invertebrate  fcu»«ilH  by  mineral  pseudo- 
m«'rph**  or  *»ul>*«tituti(»n  in  a  very  iiiten  .sting  and  important  .sub- 
i«*ct.  and  n*main8  V€*t  a  pe<*uliar  method  in  the  e<*ononiv  of 
nattife.  While  it  is  true  that  Milirifieation.  or  the  replacement 
'•f  oriraiii''  ^trueture  by  niliea,  i.s  the  moj-l  common  and  the  m»>>*t 
^t!«fa«*tory  form  of  this  change,  yet  a  nutnbtT  of  other  min«ral 
•|i<*i-M*«  iMH^ome  lran^f«•rred  in  organic  bo<iit*.Mio  th«*  plaet'S  (h-cu- 
pie*l  by  the  mohH*ul«-H  of  organi<*  ti.*«»ueM,  or  of  the  rairb<»nat«*  of 
lirnr  iih«*llii  In  the  Ix>wer  Silurian  InmN  nf  the  <ial«*na  lime- 
tUptir,  in  Wim-onsin,  foi>>*ilN  anHume  the  substance  «>f  sulphide  of 
lea^l  ^falenit4*);  and  in  (^ornwall  fragtnrnts  n)  antler^,  mn* 
Uin;i)g  tin  oxide,  are  found,  wherein  **  the  original  <«trti<*turo 

ni«  to  lir  almoKt  enlindy  refinnluced  ah<'a-H?<iirrite    i  riullips). 
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In  the  Coal  Measures  the  fossil  mollusca  {Solenomyaj  Macro^ 
cheilus  Ortlioceras  BelleropJum)  are  often  found  as  earthy  casts 
coated  with  a  skin  or  shell  of  iron  pyrite.  Limonite,  the 
hydrated  sesquioxide  of  iron,  reproduces  the  shells  of  Atrypaf 
Beyrichia,  Dcdmania^  in  the  Clinton  iron  of  the  Upper  Silurian, 
in  Oneida  Co.,  N.  Y.,  while  Malachite,  Sphalerite,  Sulphur, 
Barite,  Celestite,  Fluorite,  Calamine,  etc.,  in  an  imperfect  way 
replace  the  shells  or  coverings  of  fossils,  fill  their  interiors,  and 
rarely  take  on  the  resemblance  of  their  tissue  and  texture. 

The  silicification  of  fossils  in  its  simplest  expression  is  the 
substitution  of  the  mineral  quartz — silica — for  the  molecules  of 
the  shell  of  an  organism,  or  for  those  of  its  hard  or  horny  ana- 
tomy. The  exact  steps  by  which  this  alteration  is  effected  are 
not  clearly  known,  and  of  the  many  hypotheses  offered  to  ex- 
plain this  phenomenon  all  may  have  some  elements  of  truth. 
It  was  observed  long  ago  by  Von  Buch  that  this  silicification 
followed  the  organic  structure. 

It  is  certainly  true  that  organic  matter,  if  of  some  consistency, 
possesses  some  power  of  arresting  silica,  fixing  it,  as  it  were,  by 
removing  it  from  aqueous  solutions.  Le  Conte  suggests  that 
at  least  in  the  case  of  wood  an  alkaline  silicate  in  water  is  neu- 
tralized by  the  humic  acid  of  the  decomposing  vegetation,  by 
which  the  silica  of  the  salt  is  precipitated  in  the  pores  of  the 
wood,  and  the  wood  fibre,  as  humic  acid,  is  removed  as  the 
silica  assumes  its  position.  This  seems  to  imply  too  much  in- 
cipient decomposition  to  be  reconciled  with  the  very  perfect 
microscopic  manner  in  which  wood  texture  is  replaced  by  an 
agate  pseudomorph.  Dr.  Julien  has  laid  great  stress  upon  the 
important  silicic  compounds  of  vegetable  or  organic  acids  in 
producing  colloidal  silica  replacements.  This  view  seems  to 
be  that  "  during  the  decomposition  of  the  sarcode  of  both  ani- 
mal and  vegetable  organisms,  after  death,  gelatinous  or  colloid 
substances  are  generated,  resembling  glmr'iney  which  are  solu- 
ble in  sea  water,  which  combine  with  silica,  and  may  therefore 
convey  and  concentrate  it,  dissolving  its  particles  disseminated 
through  submarine  sediments,  and  whicli  may,  in  forms  pro- 
duced by  gradual  oxidation,  act  also  as  acid  solvents  of  lime, 
oxides  of  iron  and  manganese."  A  similar  explanation,  though 
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ioroevhat  more  simple,  is,  that  in  siliceous  rocks,  or  in  {Kwi- 
iioiis  where  calcareous  fossils  arc  ex{>o8ed  to  siliceous  waters, 
the  terrestrial  waters  carrying  silica,  which  may  have  entered 
into  solution  through  its  union  with  organic  bodies,  dissolve 
these  fossils  by  their  contained  carbonic  anhydride,  and 
this  assumption  of  a  new  burden  diminishes  their  carrying 
power  of  other  dissolve<l  contents,  and  these  latter  are  dropped 
at  tlie  exact  moment  the  new  solution  is  effected.  Or,  as  car- 
Itonate  of  lime  is  taken  up  in  solution  silica  is  deposited.  In 
the  phenomenon  of  solutions  and  solvents  this  equilibrium  of 
disew>lTe<l  contents  [)erha|>8  is  not  clearly  proven,  but  seems  in 
•ome  caMrs  probable. 

(To  be  Continued,) 


BIRD  LIFE  IN  CKNTKAL  AMERICA. 

Hv    DaNIKL    F.    l?ANnOLFII. 

A  «hi>rt  time  ago  a  friend  of  the  writer  was  in  (  entral  Amor* 
icm  for  th<*  |»ur|MiHo  of  studying  tin*  country  and  it^  peculiar 
|ir^«pl«-  Ornithology  is  a  hobby  of  his.  r|K>n  his  ri*turn,  I 
;nd<;r»Hl  hiin  to  give  rni*  un  atcount  of  his  tri|»,  which  he  did. 
TUt  fallowing  i«>  u  tnins<Tipt  of  tny  shorthand  noti'S  of  his  talk. 

•  I  rf rmnilHT,  *  hv  ln*gan,  "  that  alK)Ut  tin*  uliures  of  the 
U£*«*<n  whon*  I  spoilt  coiisi<loral»U»  tiiiu*,  ilu*rr  were  great 
!.';riiC*'p«  «'f  a  hundsoriu*  rail,  which  was  vrry  (h*li<*ato  eating, 
12,*  !l«  «h  Uing  milk  uhitc.  It  has  a  habit  of  skulking  under 
Ui'  f^An  and  bushels  on  the  shores  during  the  <hiy.  an<l  soine- 
l;fi*»-*.  «h»n  conj^n-gated  in  marshy  plact^s.  tiiak(*s  a  great  noi.v* 
b\  4.hA*.(«  ring  in  thorns.  When  shot,  this  bini  go« -^  tlir«»n^h 
inf»r»*  r'int«irtion«i  than  any  other  binl  I  know  of,  not  running 
amA\  whtfi  Hound«Nl.  but  invariably  tumbling  on  the  ground, 
kickittg  and  tlutu*ring  about  in  the  most  violent  manner. 

A  largf  ri-d-brra.Hte«l  kingfisher  is  very  ounmon  in  all  the 
\ti§^*fttin  and  the  lower  part  of  the  rivers;  and  blue  and  whit«« 
l^ariingn  an*  iM*<*n  on  nearly  all  the  shoals  and  en*i*ks 

"  I  meiit  along  the  sea-lK*ach  (by  a  little  lag(K>n;,  among  the 
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mangroves,  and  secured  three  bittern  and  a  few  other  water* 
birds.  Some  large  snipe  were  to  be  seen  there,  active  little 
sandpipers  ran  in  great  numbers  along  the  hot  sands,  which 
enclosed  the  lagoon.  I  recall  shooting  in  the  savannahs  a 
curious  little  goat-sucker;  and  I  saw  there  a  great  tree  covered 
with  the  large  hanging  nests  of  the  yellow-tail.  I  also  shot  a 
species  of  night-heron,  which  the  natives  call  **  the  carpenter:*' 
it  is  one  of  the  few  birds  they  take  the  trouble  to  shoot  for  eat* 
ing.  All  around  the  shores  were  large  flocks  of  active  fly- 
catchers, called  the  ''wees  bird,"  and  a  small  falcon  is  often 
seen  perched  on  the  tall  pine  trees,  or  winging  its  rapid  flight 
across  the  savannah  in  chase  of  the  birds  on  which  it  preys. 

One  evening  I  paddled  for  some  distance  up  a  creek,  to  shoot 
something  for  supper.  Here  I  met  for  the  first  time  the  beau- 
tiful heron  called  "  Marana  " ;  it  was  sitting  quietly ;  the  glossy, 
deep  green  leaves  of  a  shrub  forming  a  good  background  to  ita 
graceful  form,  and  it  appeared  very  tame.  Evidently  the  bird 
creation  of  this  remote  creek  had  not  often  been  disturbed  by 
human  beings.  Further  up  it  swarms  with  bitterns,  boat-bills, 
darters,  and  other  water-birds.  As  I  paddled  along,  the  bushy 
trees  appeared  to  be  alive  with  the  odd-looking  boat-bills, 
fluttering  and  flying  out  in  all  directions,  seemingly  convulsed 
with  laughter. 

"There  are  two  kinds  of  curassow;  the  more  common  is 
white,  with  a  black  belly;  the  other,  known  as  the  Queen 
Curassow,  is  checked  all  over  in  much  the  same  manner  as  the 
tiger-bittern.  It  is  a  handsome  bird  when  seen  in  the  woods, 
and  erects  its  elegant  crest  gracefully  as  it  utters  its  deep  note. 
A  pair  of  the  pretty  russet-brown  "  jacana,"  with  lemon-colored 
wing  feathers,  kept  flying  in  front  of  me  as  I  proceeded  up  the 
creek,  alighting  from  time  to  time  on  the  floating  grass  which 
covered  the  water  near  the  bank  ;  owing  to  tlie  immense  length 
of  their  toes,  they  are  able  to  support  themselves  on  this.  I 
also  met  with  several  mud-hens,  which  are  much  esteemed  in 
this  section  for  food  by  the  Creoles. 

"  Darters  bred  high  up  the  creek ;  their  downy  young  being 
generally  seen  in  pairs  in  a  nest  formed  of  sticks,  usually  placed 
on  a  branch  overhanging  the  water.      They  dropped  out  as  I 
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apfircMched,  diving  and  swimming  about  very  actively.  The 
darter  teems  to  have  muck  difficulty  in  keeping  its  balance 
when  perched  on  trees,  the  feet  being  placed  on  the  body  con- 
siderably behind  the  point  of  equilibrium  ;  this  formation  gives 
tbem  great  power  of  swimming  under  water,  but  makes  them 
look  awkward  when  out  of  that  element.  The  neck  is  long 
and  snake-like,  and  the  beak  curiously  serrated,  and  admirably 
adapted  for  seizing  fish  beneath  the  surface.  The  eggs  are 
bluiith-white,  with  rather  a  chalky  shell,  small  for  Uie  size  of 
the  binl,  and  considered  good  eating  by  the  native  Creoles. 

**  My  Woukee  bittern,  which  I  had  taken  from  the  nest  when 
very  young,  gave  me  much  amusement,  especially  on  these 
long.  Ifinely  rides.  When  I  had  passed  the  bar, and  found  my- 
self  in  the  long  tranquil  swell  of  the  oi>en  sea,  he  began  to  show 
symptoms  of  <(eu-sickness,  being  unable  to  sit  upright,  and 
twisting  his  long  neck  alK>ut  in  the  most  grotesque  manner; 
at  la«t  he  went  below,  under  one  of  the  thwarts. 

'*  TUv  brown  [>elican  is  commonly  .seen  in  small  flocks  u|K>n 
the  coawt  and  lag«>ons,  engaged  in  fisliing,  or,  with  a  steady, 
powerful  flight,  purNuing  its  way  to  more  favorable  localities. 
Its  rno«le  of  fishing  is  ourioUH ;  the*  bird  Hoars  u|>on  its  bnMid 
vini!^  t<»  a  ctuisidfrable  height,  and  then,  as  s<x)n  as  a  fish  is 
fc^^n.  It  ileM*iMids,  beak  foremor^t,  u|H)n  tho  water  witli  a  sudden 
wht-^hng  evolution,  an«l  with  gn'ttl  force;  seldom,  however, 
falliiic  Im  M«cun»  its  pn-y.  At  other  times,  the  pelicans  iiuiy  be 
M-4-n  -wiriitiiing  like  geese  in  the  shallows,  c«>mpoHOilly  s|KX»n- 
ing  up  tlii*  bhoals  nf  fry  with  their  ea|»aciouH  beaks.  The 
quant itiefl  of  Mi  eonsnnuNl  by  them  must  be  enornu»us.  ( )cea- 
nionally.u  •«olitary  individual  may  bt*  visible,  |>en'hed  appar- 
rntl\  HI  contemplative  nio<Hl,  upon  a  convenient  mangrove 
l«Mi^'h  Another  curious  binl  s<H*n  there  is  the  b(»at-bill,  called 
by  th»-  ln«lians,  *M\K»per." 

"  A  little  green  hen>n  is  evervwhere  connnonlv  s4H»n  bv  the 
waterside,  and  may  l>e  easily  nM-ogniz<^l,  while  yet  uns4*<*n,  by 
Its  loud  cry  of  ••  tuk-tuk-tuk.*'  The  plumage  of  the  iin-k  yi*llow- 
tail  IS  of  a  diH*p  rusik*t-brown.  changing  to  black  (»n  the  head 
an^i  back,  and  the  tail  fi*athers  ate  of  a  bright  vi-llow  ;  the  top 
of  Uie  b<*ak  is  corabrv<l,  and  the  cheeks  pale  blue.      They  are 
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sociable  in  their  habits,  living  and  breeding  in  flocks,  and  the 
branches  of  some  favorite  tree  may  often  be  seen  covered  with 
their  long  pendent  nests.  The  difference  in  size  between  the 
cock  and  the  hen  is  considerable,  although  the  plumage  is  the 
same.  They  are  probably  attracted  to  these  plantations  by  the 
quantity  of  ripe  "  panpa  "  and  banana.  Large  flocks  of  a  small 
kind  are  seen  at  certain  seasons  of  the  year.  I  shot  several, 
but  only  secured  one,  the  undergrowth  of  brush  and  cane  being 
so  matted  together  by  creepers  and  bush-ropes. 

'^  I  sometimes  saw  among  the  pines  very  handsome  hawks. 
The  cry  of  the  "bean-bean"  is  always  to  be  heard  on  the 
savannahs.  It  has  a  curious  knob  of  skin  at  the  base  of  the 
neck.  In  color  it  is  a  sort  of  dull  drab,  shaded  underneath 
with  white.  In  habits,  this  bird  resembles  the  magpie,  hop- 
ping on  the  ground  and  amongst  the  branches  of  the  trees,  in 
the  same  springy  manner.  The  hen-hawk  is  very  common 
among  the  pine  walks  in  the  savannahs,  and  large  green  par- 
rots fly  chattering  overhead,  morning  and  evening.  Their 
flight  is  exceedingly  rapid  and  powerful.  Trogons,  pigeons, 
and  other  birds  were  to  be  seen  in  the  thickets,  and  a  red- 
headed woodpecker.  However,  there  are  few  land-birds  there. 
The  white  crane  is  very  shy  and  will  not  admit  of  a  near  ap- 
proach. Some  large  snipe,  and  rarely,  a  muscovy  duck,  would 
rise  from  the  sedge." 


UPON  AX  UNDESCRIBED  SPECIES  OF  MEGASCOLIDES 

FROM  THE  UNITED  STATES. 

By  F'rank  Smith. 

Through  the  kindness  of  Mr.  R.  W.  Doaneof  the  Washington 
Agricultural  College  and  School  of  Science  at  Pullman, 
Washington,  I  have  recently  received  four  specimens  of  a 
species  of  earthworm  which  I  refer  to  the  genus  Megascolides. 
Mr.  Doane  writes  me  that  this  species  is  very  abundant  in 
that  region  of  country  and  that  their  burrows  are  sometimes 
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n  eziending  to  a  depth  of  over  fifteen  feet,  in  cuts  for  new 
roads.  I  am  alao  informed  that  much  larger  specimens  than 
those  sent  me»  are  often  found. 

The  specimens  were  killed  at  a  time  when  they  were  not  at 
the  height  of  sexual  activity,  and  are  not  in  perfect  condition 
for  histological  study,  hence  I  have  prepared  this  preliminary 
description  to  he  followed  by  a  more  extended  account  after 
the  receipt  of  more  material. 

MbGASCOMDES  AMERirANrs  11.  8p. 

Alcoholic  specimens  are  18-10  cm.  in  length  and  .(>-.7  cm. 
in  diameter.  The  number  of  somites  in  four  8{>ecimens 
averages  22t»  with  extremes  of  240  and  IIK).  The  prontomium 
is  incomplete.  The  clitellum  is  upon  XIII  |  XXII  and  part 
of  XXIII,  and  is  incomplete  ventrally.  Median  interseg- 
mental genital  papillae  are  present  ui>on  XIV  I  XV,  XV  I  XVI 
and  XVI  I  XVII,  and  paired  intersegmental  papillae  upon 
XIX  I  XX  and  XX  |  XXI.  The  median  papillae  are  wanting 
u[<in  one  s|»ecimon.  Oviducul  [>ores  paired  on  XIV.  Sper- 
midtical  [M>res  paire<l  on  XVIII.  Setae  paired,  those  of  the 
irin«r  piiin*  lieing  doM*r  togethiT  than  th(K*<<*  of  the  outer  ones 
and  nil  ill  the  ventral  half  of  the  worm.  Tenial  setao  having 
oriiaiii«*iit4Hl  fli.xtal  part  are  pre.*«t*nt  in  XVIII.  There  are 
«ii>rMil  |H)n*i}  |K»!4terior  to  the  rlit4*llun). 

Th«*  S4*ptA  VII  I  VIII  to  XII  I  XIII  indusive  are  much 
thii'ketiiNl  and  an*  connected  witli  eaeli  other  hy  longitudinal 
tilTi**,  whili*  the  >4'ptuni  VI  |  VII  is  less  thickened  and  that  of 
V  I  VI  i«i  quite  thin.  The  pharynx  Iiiuh  a  thick  don<al  wall. 
A  |»owerfuI  gi7./4ird  i.**  pres4'nt  in  V.  The  Mr.^iophajjus  in 
enlarged  in  each  of  the  »oniites  XII  |  XIV  where  the  walls 
AH*  thi<  k  an<l  viL*kMilar.  while  •M»inites  XI  and  XV  have 
^mailer  enlargements.  Th«*  int4*Htine  he^ins  at  XIX,  hut 
i'it-«  not  attain  its  gn-ate^it  diameter  until  it  n^achen  XXI. 
Tht-  nephri<ha  are  diffuw  and  In^gin  jls  far  foruanl  an  IV. 
Th»*y  are  nunierou.s  in  each  of  the  HnmiteH  roiitaining  them 
Atjd  large  in  none.  Kach  Homitr  ha^  nunnTous  ni{ihridiu|H)res. 
Tl»e   tloruil    ves!«el    in   single.      Swollen     va»*»  ular   arches<    or 
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"  hearts  "  are  present  in  X-XIII,  the  posterior  ones  being  the 
largest 

Testes  and  large  conspicuous  spermiducal  funnels  are  pres- 
ent in  X  and  XI,  sperm  sacs  in  XI  and  XII,  ovaries  in  XIII 
and  spermathecse  in  VIII  and  IX.  The  sperm  ducts  of  either 
side  unite  in  XVI  to  form  a  common  duct.  The  pair  of  spermi- 
ducal  glands  is  in  XVIII.  They  are  tubular  and  much  con- 
torted and  form  flattened  masses  of  considerable  size.  The 
terminal  part  forms  a  muscular  duct  which  opens  to  the  exte- 
rior  laterad  of  the  penial  setae,  though  in  the  same  pore.  The 
common  sperm  duct  of  either  side  unites  with  the  spermidu- 
cal gland  of  its  own  side  at  the  proximal  part  of  the  muscular 
duct. 

Three  species  of  earthworms  quite  closely  allied  to  if.  amer- 
icamis  have  been  described  from  the  Pacific  Coast  region  by 
Eisen  and  by  Benham  under  the  generic  names  Argilophilus 
and  Plutellus,  which  have  since  been  included  by  Beddard  in 
the  genus  Megascolides ;  but  the  great  majority  of  the  nearly 
related  worms  are  found  in  the  Australian  region. .  3/.  amer- 
icanus  differs  from  its  North  American  relatives  in  the  pres- 
ence of  numerous  small  nephridia  in  each  somite  instead  of 
two  large  ones,  in  the  extent  of  the  clitellum  and  in  several 
other  characters. 

Our  knowledge  of  the  proper  classification  of  species  included 
by  different  writers  in  the  genera  Megascolides,  Cryptodrilus, 
Argilophilus  and  Plutellus  is  at  present  in  a  very  unsatis- 
factory state,  but  the  species  described  above  is  quite  certainly 
a  Megascolides.  Univ.  of  Illinois,  Feb.  26,  1897. 


BIRDS  OF  NEW  GUINEA. 
By  Geo.  S.  Mead. 

{Continued  from  Vol,  XXX^page  710.) 

Merops  omatud — the  Variegated  Bee-eater,  according  to  Dr. 
Bennett  the  harbinger  of  spring  in  Australia,  is  abundant  in 
New  Guinea  wliere  it  is  sometimes  seen  in  enormous  flocks  or 
succession  of  flocks,  flying  easily  but  not  ceaselessly  as  if  on  mi- 
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gtmiion  bent  It  is  of  a  social  dispoBition  congregating  together 
at  all  limea  like  swallows  and  making  nests  in  holes  along 
river  banks  after  the  manner  of  the  Hirundxnidm.  Here  in  the 
aand  excavations  without  soft  nesting  materials,  five  or  six 
while  eggs  are  laid.  Although  the  bird  is  a  pronounced  bee* 
eater,  its  diet  is  not  so  limited  as  not  to  include  other  insects 
as  well. 

This*  species  is  of  elegant  form,  slender  and  smooth-feathered. 
Light  gri'cn,  blue,  black  and  saffron  brown  are  the  intermingled 
colon*.  From  the  fan-shape<l  tail  project  straight  out  two  black 
quill  shafts,  an  inch  or  more  from  the  middle  feathers,  tenninat- 
ing  in  small  spatulas.  Herein  lies  the  particular  feature  of  this 
pn-tty  bird.  The  long,  shaq>  black  bill  with  its  curving  line 
of  beauty  adds  another  element  to  make  it  as  Mr.  Wallace 
ibund  years  ago,  '*  one  of  the  most  graceful  and  interesting 
objects  a  naturalist  can  sec  for  the  first  time*." 

Un  the  head  plays  an  exciuisite  shade  of  brown  extending 
down  th(»  neck.  A  similar  tint  lines  the  under  side  of  tlie 
winpf  a.<«  well.  The  under  [>artri  are  a  vivid  green  approaching 
to  light  blue  on  the  abdomen,  but  on  the  sides  a  8[>ot  or  two  of 
Mark  may  U*  traced.  Blue  of  a  de<*ide<l  depth  covers  the  lower 
ha«*k.  rump  and  throat.  Tii '  wing*<  above  are  of  the  same 
cr>l*»r  tLi^  the  under  parts,  iNH'oniin^  brown  to  dusky  on  the 
•capulur*  an<l  secondaries.  So  varied  is  the  coloration  and  mo 
delicate  tht*  Mending  tliat  the  nioHt  elabonite  dt*H<Tiption  would 
u*»\  exhaust  the  catalogue  of  eharniH.  Vet  the  bird  after  all 
i^  «m.-:Iy  idrntiliiMl,  iM^sides  )>eiiig  common  in  nni.Ht^ums  and  of 
«:d<*  diiitribution.  Moreover  it  ift  not  «)f  shv  habits  but  mav 
frp-jtj.-nily  Ih»  jmh*!!  darting  forth  from  some  twig  after  tlie  man- 
ner  'tf  tlycatehers  in  pursuit  of  insects,  but  little  disturlx-d  l>y 
thr  notuv  its  graceful  motions  have  exeite<l.  Length  aUiut 
7  iii''hes» 

An  «*xe4*e<lingly  abundant  bird  in  New  Ciuinea,  <^uei'nsland 
and  eviTTwhere  in  Malavnia  is  tlu*  Glossv  Starlini; — OiA/him 
wkMallwi  fTemminrk).  D'AlbtTtis  s|»eaks  of  tlies4*  stiirlings  a^ 
flying  in  myriads  over  liislioust^on  Yul«*  Island  in  June. at  that 
tame  probably  pumuing  their  migratory  instimts  which,  hou- 
eTer«  in  theM*  low  latitude**  mean  littlt*  inon*  than  a  trip  acntvi 


206  The  American  NaiuraligL  [lUr«h, 

the  Straits  or  over  shallow  seas.  Mr.  Moseley  bears  witness  to  the 
great  numbers  of  this  busy  bird  in  his  interesting  Notes  of  a  nat- 
uralist. He  writes :  "An  immense  tree  with  a  tall  stem  free  from 
branches,  until  at  a  great  height  it  spread  out  into  a  wide  and 
evenly-shaped  crown,  was  full  of  the  nests  of  the  Metallic 
Starling.  There  must  have  been  300  or  400  nests  in  the  tree; 
every  available  branch  was  full  of  them."  The  long  slender 
body  of  this  starling  is  entirely  glossy  black  with  purple, 
violet  and  green  reflections.  On  the  upper  breast  the  over- 
laid plumes  throw  oflF  a  bronze  or  brownish  tinge.  The  tail  is 
spreading  and  graduated,  the  two  middle  feathers  extending 
about  an  inch  beyond  the  others.     Length  about  9  inches. 

Speaking  generally  the  Pittas  or  Ground  Thrushes  as  they 
have  been  named,  are  of  soft,  brilliant  and  velvety  plumage 
wherein  the  colors  though  contrasted,  blend  with  most  harmon- 
ious effect.  In  figure  and  shape  they  suggest  the  rail,  having 
furthermore  the  short  tail  of  that  bird.  In  habits  also  they 
are  not  dissimilar,  being  shy  and  retiring,  keeping  within  the 
gloom  of  the  dense  forest  from  whence  their  duplicated  whistle 
sounds  like  a  plaintive  lament  in  the  deep  silence.  They  live 
chiefly  upon  insects  and  worms. 

Pitta  vuuima  or  ffigas  found  on  the  island  of  Gilolo,  which 
Mr.  Wallace  rightly  calls  "one  of  the  most  beautiful  birds  of 
the  East,"  is  of  large  size  being  about  10  inches  in  length  and 
standing  to  nearly  the  same  height.  This  typical  species  is  a 
glossy  black  above  including  the  neck  and  tliroat.  The  under 
parts  are  velvety-white  excepting  the  abdomen  which  is  black 
but  with  the  crissum  and  under  tail  coverts  a  fine  scarlet,  a 
characteristic  mark  of  tliis  family. 

A  shining  blue  beginning  near  the  shoulder  and  banding 
the  wings  broadly,  becoming  less  bright  as  it  widens,  adorns 
the  sides.  Tlie  specimen  which  is  splendidly  mounted  and 
shown  to  great  advantage  in  the  Fairbank*s  Museum  in  St. 
Johnsbury,  Vt.,  has  a  red  feather  in  the  upper  tail  coverts; 
whether  this  is  anomalous  may  be  questioned  but  I  have  also 
seen  a  white  feather  in  one  bird.  The  long  strong  legs  of  this 
giant  of  his  tribe  render  it  comparatively  easy  for  him  to  make 
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rapid  progren  through  the  intricacies  of  the  pathless  woods; 
the  wings  seem  little  use<l. 

Mr.  Wallace  found  the  beautiful  Pitta  concinna  at  Lombock. 
It  fre(|UenUi  the  *'  dfy  plains  densely  covered  with  thickets,  and 
cnqteted  with  dead  leaves  "  and  was  so  shy  that  only  by  much 
Mrmt«^v  could  Mr.  Wallace  get  a  shot  at  it.  Hy  imitating  the 
|i«*culiar  whistling  cry  of  two  notes,  he  finally  succee<Ied  in 
shouting  one  of  the  binls  that  came  near.  They  hop  or  run 
along  the  ground  picking  up  insects,  and  on  the  slightest  alarm 
take  refuge  in  some  thickets.  The  plumage  is  very  soft  and 
puffy.  The  up[>er  body  is  a  rich  green,  beneath  a  soft  buff, 
Tery  dark  on  the  belly ;  around  the  vent  and  over  the  under 
tail-coverts  lies  the  usual  lovely  crimson.  The  head  is  deep 
black  dividi*<l  by  two  narrow  strips  of  blue  and  brown  running 
over  the  crown  as  far  as  the  na|>e.  Bright  blue  api)ears  in 
bands  along  the  shoulders  and  near  the  tail.  Throat,  side  face 
and  neck  are  black  as  well  as  the  under  wfng-coverts.  A  bunch 
of  cloudy  white  lies  near  the  black  throat.  A  white  s(>ot  or  two 
markn  .«w)me  of  the  priniarie.H.  Hill  black,  feet  brown.  length 
•>5  ihchi'?*. 

httn  MtrrpUanA  \a  Australian  but  found  in  S4iuthern  New 
Gtjinen  a>  well  as  on  adjacent  iHlantl."*.  In  thin  8|»ecies  also  the 
up|>*r  parti<  an*  dull  gre<>n  with  black  on  the  wings,  an<l  a 
whit«-  «i|HTulum,  but  dim  blue  plays  over  the  up|»er  wing- 
<«»vert^  and  rump.  The  lower  parts  are  nuiinly  identical  in 
tiilor  with  th«*^'  of  /^  vonritiiui.  In  fact  tin*  rhief  variati(»n 
r{«art  fmm  height  an<I  length,  is  in  the  coloration  of  the  head. 
In  th«*  pre*ii*nt  s|KH*ies  this  is  dark  brown  with  black  stripe  inter- 
DH^iiate.  There  is  little  significance  in  its  name.  Length 
**  '»  inches*. 

I\tt*i  riirom/riji  frofu  (lilolo  and  Hatchian.  is  smalhr  than 
th«-  prtHtding  by  at  least  an  in<h.  Above  green  is  the  pnvail- 
ini;  tint  but  of  a  pahr  ciu«t.  Hlue  as  in  th«'  foreg<»iiig,  thr  black 
t^:n;;  diiitributed  in  the  same  wav  also  with  the  <'U**tonuirv 
whitr  *>|ie<*ulum.  Head  and  throat  are  rufous  Thr  usual 
t  ntumm  S4Mnewhat  dull.  ap|K*ars  on  the  belly  a<lj(»iiiiiig  black. 
<  Ml  the  breiu»t  is  a  wiile  l»order  of  blue.  There  is  little  vana- 
I'l 
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tion  in  the  colors  of  the  Pittas  and  but  little  difference  in  size 
or  shape.    The  present  bird  is  about  5  inches  in  length. 

PUta  novae-guineaSj  notwithstanding  the  similarity  between 
the  Pittas  generally  is  distinguished  by  somewhat  more  vivid 
colors  than  its  congeners.  Above  it  is  a  shining  green,  below 
a  darker  bluish-green.  The  head,  entire  neck  and  throat  are 
black,  the  tail  a  dull  green.  The  abdomen  is  black,  giving 
space  for  the  invariable  crimson  around  the  vent  and  upon  the 
under  tail-coverts.  Much  bright  blue  covers  the  upper  wing- 
coverts,  while  the  primaries  have  the  customary  white  spot  on 
their  dark  brown  surface.  Upon  the  rump  this  lovely  blue  is 
narrowed  to  the  merest  streak.  A  line  of  silvery  white  divid- 
ing the  black  throat  from  the  oily-green  breast  is  the  specific 
mark.     Length  6.5  inches. 

Piita  macklotii  is  dull  green  above  with  blue  and  black  on  the 
wings  and  rump.  Below  the  color  is  like  that  of  the  preced- 
ing species,  though  perhaps  not  quite  so  vivid.  The  cap  is 
brown  with  bluish  reflection.  The  throat  below  the  chin  is 
almost  black.  Total  length  7  inches.  This  is  about  the  aver- 
age size  of  the  Pittas  and  like  his  relations  the  Macklotii  has  the 
shy  timid  habits,  retiring  to  the  depths  of  thickets  at  the  slight- 
est alarm  his  whereabouts  only  to  be  suspected  by  the  plaintive 
note  uttered  now  and  then. 

Two  or  three  species  much  resemble  Pitta  novscgninesc,  the 
differences  between  them  being  but  slight.  In  P.  rosenberffii 
we  find  the  colors  somewhat  more  pronounced.  Underneath 
along  the  sides  is  a  length  of  purple  gloss,  while  on  the  throat 
there  is  a  greater  extent  of  black.  Length  7  inches.  Habitat 
Mysore. 

A  local  variety  if  not  a  distinct  species  belongs  to  Geelvink 
Bay  and  is  dubbed  P.  mafoorana  (Sehlegel).  Here  also  the 
colors  are  deeper,  while  the  white  spot  does  not  appear  at  all. 
In  all  these  instances  the  size  is  about  the  same. 

The  brighter  green  on  the  breast  of  the  Mafoor  Island  Pitta 
fades  into  a  greenish-blue  on  the  sides.  The  larger  upper  tail- 
coverts  arc  black,  the  lesser  feathers  green,  identical  with  the 
coloration  of  the  breast.  Coracopitta  lugnbris,  classed  among 
the  Pittida*,  is  entirely  black  and  of  small  size,  reaching  only 
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the  length  of  5.6  inches.  The  tail  of  this  solitary  species  of  its 
kind  is  rather  longer  than  among  the  true  Pittas.  Its  legs  are 
lon^;  while  a  peculiar  bristling  of  the  frontal  feathers  disting- 
iii»he«  it  still  further  from  its  family. 

Honey-eaters  are  well  represented  in  New  Guinea  and  its 
islands ;  in  fact  several  islands  of  the  Malay  An*hi[)elago  con- 
lain  a  s|>ecif«,  even  a  genus  {>eculiar  to  themselves.  They  are 
tH'ver  large  birds,  the  average  size  being  perhaps  8  inches 
in  It^ngth,  but  they  differ  largely  in  res[)ect  to  plumage,  many 
«*f  th<-m  being  plain,  others  conspicuous  by  their  brilliancy  or 
•onie?iiriking  arrangement  of  color.  Mr.  H.  O.  Forbes  has  told 
uf  h«»w  lovely  certain  form.**  of  Mi/zomela  are,  and  one  in  {>ar- 
Ucular — .V.  aiuMi/>^tfvr— <*ollectetl  in  Timor-Laut,  embellishes 
a^  fnHitispi<Hx*,  "  A  Naturalist's  Wanderings." 

I^ii*4U  jUiijeni  (Gould) — th<»  8treake<l  Honey-Eater — from 
N«*rtiieru  Australia  and  Southciu^tern  New  Guinea  isouly  imi»er- 
fectlv  de*«crilM*d  bv  it.*<  name.  The  streaks  are  rather  obscure 
markinfT*.  s[M»ts  or  shadings  u|K>n  a  portion  of  the  generally 
br>«nif«h  surface.  Bare  whitish  spaces  irregular  in  form  sur- 
round the  eves.  Just  aliove  the  extended  line  of  ))an»  skin  lies 
a  {4it«*h  of  black.  Al>ove  this  the  head  is<hirk  brown,  the  same 
<»  .'T  .1*  that  of  tlir  lohj;  tail  on  its  upp<'r  surface.  The  neck, 
ii*r*^.it.  brt'a'it  and  sides  aire  a  bluish-jrray,  lighter  on  the  throat, 
T-i-  *iiid«r  part-  an*  a  soft  fawn  color,  at  timt»s  nMldish.  pairtieu- 
Uriy  ••!»  ih»*  flank**.  Tlw  upprr  parts  are  a  delicate  brown, 
ti:'»!:i«Ni  AUil  ^tn*ak<Ml  alon^  the  bnid  of  tla^  win^s.  The  bill 
!•    ::.  ;*'jHlly  l«»np,  <lark  and  strong;.     Totail  length  *^  inches. 

'!:.•'  i*aturali'*l  Mo?*eley  of  tin*  Cliall«*n^fr  Kxpedition  saw 
rr.Ar«\  «if  lli*-**  liltle  bird**  to^t'tlirr  with  a  kindrtMl  species/*. 
c^^p'jlij'  rtl<'a|»«'  Y«»rk  wlnTi*  they  w«»n*  bu**ilv  crnplovcMl  in  suck- 
;:.^  thr»  h.»rH*y  or  rating  the  iii**<*cts  in  tin*  n-arlct  blos^nns  nf 
!*.*  Krvthr:na  trit*  The  last  n)rtiti4»nc<l  Il«»ni*vrater — /*. 
r- v-:  !> — Mr  <  iuill«*mard  collfctcd  (»n  the  sliop-s  nf  N«*w  ( iiiinca. 

/^..'-f.j  'iUt*nt'Jtitn — iIh*  \Vliilf-sp4»tt<Ml  Huntvcattr — a  n«'\v 
•|i«-«  tf-«  iih»'n  Salva'h»ri  tianitMl  it  twenty  year**  a^o,  i**  als<i  a 
p!aui  nieinln'r  **i  iln*  larjje  family  of  tin*  M^hft/i'iipiLt .  The 
wh:t«* '•|KiU of  ihf  prtinMit  ••pt'cics art*  small  the  larj^i'st  ap|H*aring 
^ ^at  i«4'liind  tht*  rur.    On  theliend  <»f  the  win^s  is  a  lin<«  of  white, 
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while  one  or  two  more  touches  of  white  may  be  seen  on  the 
wing-coverts  and  middle  of  abdomen.  The  ground  color  above 
is  yellowish-green,  below  buff.  A  distinct  line  of  yellow  marks 
the  side  of  the  face.  Eye,  bill  and  feet  black  or  dusky.  Total 
length  5  inches. 

Ptilotis  cinerea  (Salvad.)  the  Gray  Honey-eater  is  much 
larger  than  the  preceding  species  measuring  about  8  inches  in 
length.  Upper  surface  with  tail  is  brown,  gray  of  a  some- 
what  dingy  hue,  marking  the  under  body  and  head.  The  bill 
is  noticeably  strong  and  curved.  Its  color  is  black.  The  eyes 
are  black  and  prominent.  White  quills  are  conspicuous  on 
the  wings  and  tail. 

Another  interesting  member  of  the  MeliphagicUe  found  by 
Senor  D*Albortis  in  1872  is  Melidedes  torquaius^  so-called  from 
the  torque  or  partial  circlet  of  white,  around  the  neck.  Like 
its  race  it  has  the  curving  bill,  long  tail,  bare  orbits  and  other 
peculiar  marks  which  characterize  the  honey  eaters.  This  spe- 
cies is  fuscous  above,  tail  and  wings  dark  olivaceous,  contain* 
ing  white  spots  on  the  black  inserscapular  feathers.  Black  or 
dark  appears  on  the  side  face  and  throat,  and  again  over  the 
upper  breast  below  a  band  of  white  somewhat  longer.  This 
is  margined  below  by  a  narrow  line  of  dull  yellow  about  the 
same  tint  as  that  around  the  eyes  and  side  neck.  Under  parts 
are  mainly  whitish,  passing  into  yellowish  near  the  vent  and 
much  marked  with  black  spots  along  the  sides.  Feet,  bill  and 
iris  are  almost  black.  The  sexes  do  not  differ  noticeably  and 
are  both  about  8.5  inches  in  total  length. 


EDITOR'S  TABLE. 

— The  greater  part  of  the  American  newspaper  press  needs  a  radi- 
cal change  of  heart  in  the  matter  of  reporting  on  subjects  which  come 
within  the  domain  of  biology  It  would  pay  the  leading  newspapers  at 
least  to  have  a  scientific  editor  or  referee  to  whom  all  paragraphs  and 
articles  on  such  subjects  should  be  referred  l)efore  publication.     As  the 
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CM»  uom  tundt,  it  it  doI  tafe  for  any  person  to  accept  their  sUitemeDts  in 
IW  «Wpartiueot  referred  to,  at  truth.  It  is  to  be  supposed  that  news- 
vith  ioiDe  conspicuous  exceptions,  prefer  to  publish  the  truth, 
are  fullj  impressed  with  the  fact  that  their  circulation  depends 
larirelT  on  the  trustwortbineM  of  the  statements  which  they  make. 
Tkr  cunspicuous  announcement  of  false  statements  by  newsboys  may 
sell  more  ci>pies  on  the  street,  but  such  publication  can  scarcely  invite 
reftular  subscriber!.  We  have,  in  previous  numbers  of  The  NATrRAL- 
KT.  selei*t««l  a  few  cases  where  foreign  scientific  journals  have  been 
»i«l«d  by  fome  of  the  customary  misstatements  and  fictions  of  the 
American  prcas,  and  we  regretfully  allege  that  the  only  safe  course  for 
srt««tific  jtHjmals  to  pursue  is  to  ignore  everything  that  proceeds  from 
tki*  mtutrt,  unleai  it  appear  over  some  re8|K>nsible  signature.  Tliis 
«at^  of  affairs  in  regrettable,  since,  in  many  res|)octs,  .Vnierican  jonr- 
aaliMii  i«  the  br«l  in  the  world.  It  should  maintain  this  |>o«ition  by 
•rcuriog  amiracy  in  the  direction  referriH]  to.  INipular  interest  in  hi- 
ol<»cy  WAS  never  greater  than  it  is  now,  an<i  a  newri|Mi|)er  whose  reports 
io  this  direction  are  reliabU*  would  certainly  profit  by  it.  This  state- 
menx  o»Ten»  all  ca^^es,  from  the  latest  dis<*overies  in  bacteriology,  paleou* 
ti>li>C?*  He .  down  to  desk*riptions  of  the  habitK  of  wild  and  donient icated 
aaimals  It  would  \te  better  to  publish  nothing  at  all  than  the  ficti- 
tA'«u»  and  ina«  curate  utatementj*  to  which  wt*  arv  accuKtnmc'ci.  Tli«*m* 
Daiurjllv  liiniitiifkh  tlu*  r<j»|»ect  in  which  the  prrrs  in  h(*ld,an<l  n*Hectun 
our  rharartrr  a*  a  fteople  among  the  niilions  of  the  earth. 

Till  |ir«'|M»#ition  to  c«»nMi1i(late  th«'  fKMt*ntirir  work  dom*  by  the 
I'tiiSr^l  ^ate»  <  i«ivernnient  into  aiiin;:U*  bumiu  has  be<*n  n*0(*ntly  made. 
Su  h  •«  hrriH*ii  an*  pl«*ii»ing  to  the  eye,  but  their  practical  bearing  i^t  of 
fjkt  a;rt-a!«  r  imiMirtance  Ixith  to  the  (ioveriiinenl  and  t4>  M'ienre.  The 
|*r>>{«Mi!i-*n  ha*  bt'en  op|H)ned  on  giNMl  ^'n»undM,  and  i«urh  hi*  hIiouM  be, 
tD  -vir  r«tiniaii4Mi.  fatal  to  it.  It  i<*  a  ^'(mmI  general  rule  not  Ut  **  ))Ut  all 
€**•  •  VfTfT*  into  I'U.-  banket,'*  when  there  is  anything  precarioui'  iibniit 
tkir  Sa*k<'t.  .Mon*<»ver.  it  iji  (»bviouii  that  ditfen'Ut  dc{)iirtn)eiiti«  niu.'*t 
ia«r  their  ofin  vcientific  ajifiifitant*,  preeisM^ly  ai*  they  have  their  uwn  em- 
^m  ti^r«  lu  other  ilirectioini,  if  their  work  it*  to  go  on  without  continual 
laUrruptiou  and  loss.  The  ex|ierience  of  the  depart  men  ti>  and  buretiu* 
wi!b  ti«r  (v«>vemment  printing  officer  haj«  been  cit4*il  in  |ir«M»t*  of  tli«*  evil 
vflrrtj  'ff  vijch  consididation.  The  evil  i*  iNTomin^'  «mi  apparent  tlunt  it 
w  »-«  evident  that  the  time  has  r«»me  f«»r  the  work  of  that  burrau  to 
hm  rr«cnrt«i|  to  mngrrssional  printing  and  that  for  departmental 
pnatifif  fmeh   department  shall  have  its  own  printing  orii<v.     This  b 
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especially  important  as  regards  the  productions  of  the  Gk>veronient 
scientific  experts.  Their  results  may  lie  in  the  hands  of  the  GoTem* 
ment  printer  for  two  or  three  years  before  publication,  a  state  of  aflkira 
which  should  not  exist  in  a  progressive  country.  The  progress  of  sci- 
ence is  rapid,  and  our  bureaus  at  Washington  should  be  able  to  pub- 
lish their  results  as  soon  as  they  are  prepared  for  the  pre«. 


— A  COLLECTION  of  Hving  monkeys  and  snukes  was  recently 
by  the  New  York  Custom  House  authorities  and  sold  by  auction  for 
the  nonpayment  of  duty.  It  is  strange  that  our  tariff*  law  has  not  yet 
been  corrected  so  as  to  permit  the  importation  of  such  objects  free. 
They  contribute  to  the  educational  material  of  the  country  both  while 
living  and  after  their  death,  and  it  would  seem  that  the  scientific  work 
of  the  country  should  command  sufficient  respect  to  enable  such  a 
change  to  be  made.  Of  course  the  Committee  of  Ways  and  Means  has 
no  especial  desire  to  stimulate  the  growth  of  the  native  species  of 
monkeys  and  snakes  by  levying  duties  on  foreign  species.  We  venture 
the  assertion  that  the  native  production  of  these  articles  will  not  be 
seriously  affected  by  acts  of  Congress. 


RECENT  LITERATURE. 

Experimental  Morphology.* — It  is  a  pleasure  to  learn  that  the 
activity  of  the  new  German  school  of  '*  Entwicklungsmechanik  '*  has 
stimulated  so  happy  a  response  on  this  side  of  the  ocean  as  that  in  the 
book  before  us.  The  author's  aim  is  to  collect,  in  order,  the  observa- 
tions and  results  thus  far  gained  by  the  experimental  method  as  ap- 
plied to  the  understanding  of  **tvhy**  organisms  develop  as  they  do. 
Knowing,  then,  what  has  been  attempted,  we  may  more  clearly  advance 
with  definite  purpose  and  prospect  of  success. 

The  present  volume  treats  of  the  efiects  of  outside  reagents  upon 
protoplasm  :  three  following  volumes  are  promised,  to  treat  in  the  same 
way,  groivthf  cell-divUion^  differentiation. 

8ueh  agents  are  somewhat  arbitrarily  divided  into  the  following 
heads  of  chapters:  chemical  agenta;  varying  moisture  ;  density  of  the 
medium  ;  molar  agents ;  gravity ;  electricity  ;  light ;  heat. 

The  chapter  on  chemical  agents  considers  the  change  in  motion, 
change  in  metabolism  or  the  death  of  organisms  acted  upon  by  various 

^  Ezperimeotal  Morphology.  Charles  Benedict  DaTenport.  Woodcot,  pps. 
280.    The  MacmilUn  Co.,  66  Fifth  Ave.,  New  York.    Price,  $2.60. 


im.]  lUeeht  LUeroiurik  213 

powuM  and  other  chemical  bodies.  Thequestiou  of  acclimatiiation  to 
ckenical  ageot*  is  especially  well  treated  and  fMirtly  baaed  upon  the 
aoUior*t  own  work. 

Though  eMentially  a  compilation  of  facts,  and  hence  not  always  free 
lirowi  the  criticism  of  introducing  statements  upon  doubtful  suthority 
— «ipeciallT  when  one  considers  the  author's  great  regard  for  accuracy 
and  the  compreheiisiveneM  of  knowledge  necessary  in  ex  fieri  mental  work 
re  is  much  that  is  original  in  the  summarisation  at  the  end  of  chap- 
Original  work  hy  the  author  is  also  included,  and  illustrated  by 
of  the  simple,  but  effective,  diagrams  as  those  showing  the  move- 
u  of  ania-b»  in  light  and  in  dsrkucM. 

The  author**  experiments  upon  anneba  lead  him  to  differ  from  Ver- 
«<Mii  and  to  decide  that  this  lowly  organized  creature  is  strongly  affected 
by  light. 

Such  fundamental  work  in  of  the  greatest  interest  to  all  biologists, 
whether  devoted  to  botany  or  loology,  morphology  or  physiology, 
chrmicml  »r  physical  sides  of  life  phenomena,  and  this  chronicle  of  it 
ibtMild  ^H*  of  gnrat  interest  to  all  who  have  em*a|>e<l,  or  outgrown,  that 
aolbrtunate  myopia  that  too  often  limits  the  interests  of  the  specialist. 
That  the  iMmk  is  rallnla  nior|>hology  is  niinleading  as  to  its  content : 
•rirntitic  phyMology,  without  dependenc^e  u|)on  medical  instruction, 
voijM  more  fitly  charartrriu*  it. 

Wr  trust  the  b<M»k  will  find  the  apprvriiilion  it  »»o  well  dej»ervei»,  l>oth 

onjr  •jiwiaiij'ts  and  amon^  the  intelligent  Inity. —  K.  A.  A. 


Oceanic  Ichthyology.' — Thiit  work,  ii4ue<l  as  a  f»|>erial  Bulletin 
ID  quarU*  form  by  the  I*.  S.  National  Mu'H.^iini.  is  the  joint  pHMiurtion 
of  Mnft^n  <t.  Urn«in  (MNMle  and  Tarleton  II.  IWan.  Its  prefwration 
has  ritrjitieil  over  a  nunil>er  of  yean*.  Am  first  planneil  it  man  to  include 
<4ilt  th<*  <»ceaiiir  fishes  on  the  vn^l  c*oast  of  North  America.  A*  new 
aalrrial  wa»  amuireil  by  the  MuM*um  from  ci»llectionH  ma«le  by  the 
Mramrr*  lUake.  Allwtroni  and  Fii»h  Hawk,  and  from  other  dreii^inp* 
«f  tt*r  l*.  S.  Fmli  (*onimiiuiioii,  the  work  ex|»aiided  to  itj*  pres(*iit  torm, 
aati  It  no«  •tandiiaji  a"  roni|»eiidiuni  and  nummary  ofexintin^  kl«iwl4*<i^ 
la  rrirarvl  ^*  Oc^^anie  Ichthyology."  The  <iijM*ufii*ioii  take**  the  form  of 
rip(»i*nB  of  all  forms  of  |iela^ir  and  deep  M*ti  finlien  found  in  tht? 
of  the  W(»rlil,  tiMN'ial  prominence  iM'iti^  ^iveti  to  tlH»M*of  the  Atlantic 
ikmmn. 


*  <  k^«r.ir  Ichthroliifry  '  A  TrraliM*  f»n  |S'«*|»*<^-ft  ainl  I't  !a»rii  fioht^  of  the 
W^ttid.  vtth  an  \llat  niouiiiinK  417  KiipimiL.  liy  <»  llmwii  <f«i«idr  and  TsfflrCon 
H   %mii      HfMKtal  Hull.  t*.  S.  Nail   Mu«  .  WwhiiiKton.  l«i^'. 
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As  many  of  the  specimens  are  unique,  and  much  of  the  material 
fragmentary  and  hard  to  preserve,  the  descriptions  have  been  made 
exceedingly  full,  so  that  a  possible  loss  of  material  may  not  mean  a  total 
loss  to  science.  Existing  data  concerning  oceanic  fishes  have  been  care- 
fully collected  and  incorporated  with  the  authors*  own  observations  in 
such  a  way  as  to  be  most  serviceable  for  comparison  and  study  by  other 
naturalisU. 

A  brief  introduction  deplores  the  meager  knowledge  of  abyssal  life, 
and  points  out  that  a  more  extended  exploration  of  oceanic  depths  will 
reveal  innumerable  new  forms. 

A  list  of  new  genera  and  species  shows  55  of  the  former  represented 
by  153  of  the  latter. 

The  work  comprises  553  pages  of  text  and  123  plates,  the  latter  issued 
separately  as  an  atlas  accompanying  the  text.  It  will  be  for  many 
years  the  only  text-book  of  the  subject.  A  melancholy  interest  attaches 
to  it  as  the  last  and  most  important  contribution  to  science  made  bj 
Dr.  Goode.  His  death  occurred  almost  immediately  after  its  completion. 

Fishes  of  North  and  Middle  America.* — This  work  takes 
the  form  of  a  descriptive  catalogue  of  the  species  of  fish-like  vertebrates 
found  in  the  waters  of  North  America,  north  of  the  Isthmus  of  Panama. 
It  includes,  besides  the  fresh  water  forms,  those  of  the  ofiT-shore  banks 
and  continental  8lo{)e8  of  both  oceans,  the  waters  of  the  Gulf  Stream, 
and  also  the  Pelagic  and  abyssal  forms  that  occur  north  of  the  equator. 
The  present  volume  contains  descriptions  of  1,627  species  belonging  to 
522  genera.  These  in  turn  are  classified  into  148  families,  ranged  under 
28  orders.  The  authors  recognize  but  3  classes:  I^ptorardii,  Marsi- 
pobranchii  and  Pisces,  relegating  to  Pisces  all  fish-like  vertebrates  with 
paired  fins.  Sixteen  new  forms  are  described,  and  in  the  classification 
of  the^e  species  the  authors  have  found  it  necessary  to  create  1  new 
family,  Steinegeriidae,  and  16  new  genera.  It  has  also  been  deemed  ad- 
visable, for  closer  definition,  to  introduce  24  new  subgenera. 

We  find  in  this  work  both  conspicuous  merits  and  demerits.  Its 
greatest  merit  is  the  thoroughness  of  the  work  done  in  the  discrimina- 
tion of  the  species  enumerated,  and  the  appropriateness  and  conciseness 
of  the  descriptions.  This  is  the  principal  lal)or  involved  in  the  prepa- 
ration of  the  book,  and  it  is  this  which  constitutes  its  chief  utility  to 
the  student.  The  excellent  practice  of  furnishing  analytical  keys,  which 
greatly  facilitates  determinations,  is  followed.     It  is  a  monument  of 

*  The  FisheH  of  North  and  Middle  America.  Br  D.  S.  Jordan  and  B.  W. 
Evermann.  Bull,  of  the  U.  8.  National  Muiieum,  No.  47.  Pt.  I,  WashiDgtoOy 
1896. 
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labor  which  hai  extended  orer  maoj  years.    The  demeriu  count  hut 
little  agmipal  the  ralue  of  the  work  in  this  fundamental  respect 

IIoweTer,  we  think  the  authors  would  have  been  wise  to  have  re- 
Mricied  the  scope  of  the  book  to  the  Medicolumbian  region.  It  would 
have  had  then  a  definite  application,  giving  it  a  more  monographic 
character,  and  future  monographs  of  the  Neotrophical  realm  and  its 
•ubrcfioDs  would  not  overlap  it.  Next,  we  find  the  systematic  defective 
in  th<tte  points  where  it  comes  in  contact  with  the  extinct  forms.  Want 
of  coosideration  of  these  necessarily  destroys  the  perspective  as  Co  groups 
which  have  many  extinct  allies.  We  find  that  in  endeavoring  to  do 
ju«tire  to  KafineM)ue  they  have  gone  to  a  greater  extreme  than  the 
cirruiitftances  require.  A  good  many  sjiecies  retain  his  names  which 
can  uoly  be  supiMMitiousIy  identified  by  the  method  of  catching  fishes 
IB  hi*  original  localitiifs.  Such  a  method  leads  to  no  certain  reitult,  and 
dn#>»  injustice  to  l>etter  work  done  by  hi^  succesiiors.  Finally,  we  object 
»(*w  and  always  to  the  preser\'ation  of  words  which  are  misfipelled  or 
laiae  aft  t*i  mailer  offset  as  names,  on  the  supposition  that  the  law  of 
priority  rrquires  it.  When  this  all  inifMirtant  law  is  made  to  apply  to 
which  educated  men  never  supfioiied  fKiMible,  we  have  either 

illustration  of  exceniive  idealium,  or  of  (*hinese  imitation.  Thu^the 
auth<»rs  say  (p.  330)  rMpe<'ting  the  name  Mntrwion  malabaricui,  given 
bt  lilipch  t«>  i»|»eri«i  ronfine«l  to  S»iilh  America  :  **lii  the  jud>;nM»nt  of 
the  prr«ent  wrili-mthe  law  <if  priority,  by  which  the  fin»t  unpnM>ivupit*d 
aaiar  i*  ri^tht  and  all  otht«ni  wmn^,  a  rule  whicli  iviuU  to  M^ciire  fixity 
««f  t.'iriirnrlatun*,  in  m<ire  im|H)rtnnt  than  uny  rule  Irailin^^  toward  truth- 
f  jlr.m*  or  purism  in  the  nanu'  itself.  On  this  ^rountl  Mnrnnlon  m<i/a* 
t.irii-uj  d««*»  n<iC  mean  a  MacrcMion  from  Mnlnbar.  It  •diiiply  4lesi^nat4*a 
tJ.al  MArr<M)oii  «if  which  (he  earlieitt  iinpreoc*(*upi«'d  hinoinia)  fi)io<*ific 
Bamr  I*  rnaUbaricus.  The  rrron«  in  meaning  in  fi|M*cifi<'  names  dereive 
b'Uaiv  ao<i  rarely  cauM-  inconvenieniv."  We  quote  ihJK  pam^raph  in 
full.  l««-au*r  it  i«  an  illustration  of  a  l<^al  plen  in  a  bad  raiiM*  Itji 
autb-«r»  dreniing  truth  of  \entt  im|Mirtani^  than  the  letter  of  wmie  hiu, 
d'i  ti-'i  hmtale  to  •tn*t^*h  the  truth  in  clefen<iing  their  vn^-.  Mala- 
hancui  *i*ft*  m^anof  or  from  Malabar,  and  evervlMNJv  if»d«N'eiv«*4l  bv  it 
«tcrf»c  ex|irrtJi  in  the  tciencf*.  who  have  gotten  their  iiifMrfimti«»n  from 
«j<brr  M»orr««.  The  habit  of  disregarding  the  truth  in  a  bud  om*.  eii|ie- 
ciailv  in  M*i«*ntifie  methtMU.  Ai  to  the  eami*  of  niiHi|i«*Iliti^,  Hhi4'h  the 
aulhirrs  have  so  rrligioutlv  prenerveil.  it  may  1h*  re^'artb^il  an  tvrtain  that 
tbr  rduratrd  American  will  l>«noniore  inrlined  t«>  |»n*M«'tit  hiniH^lf  with 
aa  uowaahed  face  in  giMxl  soi*iety  than  his  Kurojd^an  collea^aien. 
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We  hope  that  the  second  part  of  this  work  will  soon  be  issued  ;  but 
we  understand  that  some  delay  in  the  publication  is  to  be  expected  in 
the  present  condition  of  the  Government  printing  office. — C. 

Evolution  or  Creation/ — The  author  of  this  discusrion  calls  it 
a  *'  critical  review  "  of  the  scientific  and  scriptural  theories  of  the  uni- 
verse. The  criticism  loses  its  value  when  he  states  in  the  opening 
chapter,  not  only  his  bias  towards,  but  his  firm  belief  in  the  Biblical 
account  of  creation,  "  litenUuvi  et  spellatum,**  In  stating  the  evolution 
theory  he  allows  his  imagination  free  play,  unhampered  by  any  con- 
ception of  its  real  meaning  or  its  bearing  on  the  study  of  the  problem 
of  life  as  we  find  it  developed  on  this  plunet. 

Among  the  original  hypotheses  ofiered  for  the  reader's  consideration 
is  one  that  dates  the  Mosaic  week  of  creation  somewhere  about  the  end 
of  the  ice  age.  This,  says  the  writer,  '*  solves  a  score  of  scientific  and 
exfgetical  difficulities  that  hitherto  have  been  paraded  as  fatal  to  the 
credibility  of  the  sacred  Scriptures; "  but  it  also  leaves  us  completely 
at  sea  as  to  the  author's  views  of  the  origiu  of  the  forms  of  life  that 
preceded  this  so-called  *'  Creation."  Or,  does  he  generously  leave  time, 
space  and  material  for  the  evolutionist  to  demonstrate  his  theories? 

Again,  Mr.  Townsend  assumes  a  knowledge  of  the  ways  and  means 
of  the  Creator,  which  is  startling,  even  to  a  naturalist.  His  description 
of  the  genesis  of  man  would  appear  to  better  advantage  in  the  pages  of 
the  modern  realistic  novel  than  it  does  in  a  critical  essay.  Finally,  we 
are  gravely  told  that  the  "chief  end  of  the  creation"  (not  only  of  the 
world  but)  "of  the  universe,  is  so  glorify  man  and  enjoy  him  forever." 
We  refer  to  this  book  not  because  it  has  any  value,  but,  because  in  this 
country  where  biological  education  is  only  beginning  to  be  general,  a 
good  many  persons  may  suppose  that  it  has. 
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Augen-Gneiss  and  Intrusive  Rocks  at  Bedford,  N.  Y. — 
Lnquer  and  RieM*  mention  an  augen-gneiss  near  Bedford,  West  Chew- 
ier Co.,  N.  Y.,  as  covering  an  area  of  15  square  miles.  The  augen  are 
ta  large  part  orthoclaseor  microclinic  crystals  that  have  heen  squeezed 
and  (latleDed.  Thej  often  occur  in  bands  and  are  always  elongated 
parallel  to  the  foliation  of  the  gneiss  in  which  they  lie.  The  rock  shows 
abundant  evidence  of  mashing,  the  large  orthoclase  constituting  the 
aofpen  being  bent  and  the  quartz  grains  associated  with  them  being 
Bmch  granulated.  The  origin  of  the  gneiss  is  ascribed  to  the  dynamic 
■Miamtirphism  of  an  acid  igneous  rock.  Diorite  dykes  and  great  veins 
aad  masse*  (»f  pegmatite  occur  in  the  gneiss.  The  pegmatites  are  re- 
gmrdeil  as  vein  maxses  pro<luce<I  by  segregation  agencies. 

The  Basic  End-member  of  the  Augite-Syenite-Nephe- 
line-Syenite  Series. — In  the  Lujavr-Urt  on  the  peniuHula  of  Kola^ 
RiMMa,  orctirs  the  ffldspar  free  nepheline  pyntxcne  rock  to  which  the 
name  iolite  has  l>een  given.  Associated  with  it  is  an  orthoclase  bear- 
iag  n«<-k  whose  cheniiral  ootii|)ot*iti(iii  is  nimilar  to  that  of  the  nepheline 
j»#rj*h%ry  fn>m  Magnet  Csvc,  Ark.,  and  from  Ilecmerviile.  N.  Y.. 
•  sa»«tiit  of  Hrog^eri  an<l  (»f  horolaiiite  fnnu  Uorolan.  An  analysis  of 
the  •u(»f*oM*d  iolite  showit  it  to  differ  from  typical  iolite  in  |M>Messing 
only  argirine  anting  iti*  bisilicaU*  coni|x»iiei)ti«,  an*!  Ut  in*  much  |K>orer 
in  itki  ^  than  the  typical  rock.  The  (H»nip<»silioii  <»f  iolite  from  liwaara 
IS  ^neti  in  •  I  *,  while  that  of  the  Ltijavr-rrt  rock  ii*  shown  in  (II;. 
The  c«>m|»oiiitiun  of  the  basic  end  nieiiiber  of*  the  <|uartz-augite-Hyenite 
arpbrline  nyrnite  series  as  calculattnl  by  Hr«»gger  is  shown  in  (III;. 
The  author  ailmits  that  the  Lujavr-Trt  nxk  may  be  regardid  an  an 

Tt«»,    •»i«»,  Al,'*,  Ir^t.  iHt  Mno     <  ao  M(r>  K,<>  N»,o  lyi^     ||,o  I..t»l 

I         :"*«?»  I»  •»  4  IV  i^»  41      11  ■♦■  I  "T  J.6'  »  !l  »  '«       w  —    •*  •» 

II                V'  4.1  ;.••  t:  1  !••  ¥>  I  ••.  /J     » "v*  ift  11  —    »•  ii 

III                  4«,  r^  •  *.  ; '•  I  *.  7  0  i;  I  <■»  —  i««Mw 

M^niir  iolite,  but  he  prefer?*  (o  ^I'wv  it  the  <ii»tinctivc  name  urtite       It 
it  d^fine«l  tLM  a  light  colon-d.  m«Hiian   ^'raiiH*<l  nnk  cofiip4iM-d   «»f  Mark 

*  VAtiM  bj  I>r   \V    S.  lUylry.  CoUir  CiuvrniitT.  Waimilli*.  M* 

*  Anrf   <f«>«<t.«ul.  X\  111.  |>   Jav. 
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aegerine  particles  in  a  mass  of  nepheline  and  apatite,  the  proportioDal 
quantities  of  the  three  minerals  present  being  about  12  per  cent,  of  the 
first  named  mineral,  86  per  cent,  of  nepheline  and  2  per  cent  of  apa- 
tite. The  orthoclase  bearing  porphjritic  rock  referred  to  above^  ia 
intermediate  in  composition  between  genuine  iolite  and  urtite.' 

The  Anorthosites  of  the  Rainy  Lake  Region. — Coleman^ 
describes  a  number  of  additional  occurrences  of  anorthosite  near  Bad 
Vermilion  Lake,  Ontario.  The  rook  is  in  the  main  a  white  aggregate 
of  bjtownite  or  anorthite  with  the  addition  of  a  little  chlorite  or  ser- 
pentine and  an  occasional  augite  grain.  The  plagioclase  gp-ains  are 
often  idiomorphic,  and  in  some  places  the  anorthosite  passes  into  a 
porphyritic  gabbro.  Often  the  feldspars  are  enlarged  by  newly  formed 
labrodonte,  and  in  one  section  a  bytownite  crystal  has  been  broken 
apart  and  its  fragments  cemented  by  the  more  acid  plagioclase.  The 
author  dissents  from  Lawson's  view  that  the  anorthosite  in  this  r^on 
represents  the  denuded  core  of  an  old  volcano,  which  later  extruded 
granite.  He  is  inclined  to  regard  the  basic  rock  as  much  older  than 
the  acid  one.     Analysis : 

8IO,  Al^,    FejO,    FeO    MnO    C«0    MgO    Na,0    K/)    a>,         ToUl         Sp.  Or. 
46.24    29.S5      1.30     2.12      tr        16.24    2.41       1.96       .18       l.ai  —  101. :»  2.85 

Coleman  suggests  that  all  the  rocks  consisting  almost  exclusively  of 
plagioclase  shall  be  called  plagioclasites,  and  the  name  of  the  plagio- 
clase which  is  their  principal  constituent  shall  l)e  prefixed  to  this.  Ac- 
cording to  this  scheme  the  name  of  the  rock  described  above  would  be 
anorthite- plagioclasite. 

Volcanic  Rocks  of  the  Fox  Islands,  Maine. — Reference  has 
already  l>een  made  in  these  notes  to  the  existence  of  volcanic  rocks  in 
the  islands  of  North  Haven  and  Vinal  Haven.  Smith'  has  recently 
made  a  very  careful  examination  of  these  rocks  from  both  a  geological 
and  a  petrographical  stand))oint.  He  finds  the  rocks  on  North  Haven 
to  consist  of  diabase  schists  and  schistose  tufi*s,  a  series  of  acid  volcanics 
and  a  small  area  of  Niagara  slates,  limestones,  etc.  Vinal  Haven  ia 
made  up  of  acid  volcanics,  a  series  of  fragmental  schists  and  large 
masses  of  granitic  and  basic  intrusive  rocks  in  addition  to  acid  vol- 
canics like  those  found  on  the  northern  island.  The  greenstone  schists  of 

'Kamsmj:  Aft.  u  Geol.  Foren  i  Stockh.  Forh.  18,  1896,  p.  459. 
*  Journal  of  Geology,  IV,  p.  907. 

^The  (leology  of  the  Fox  IslandB,  Maine.     Pub.  by  the  author.     Skowheftn, 
Maine,  1890. 
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Nortb  Hawi  are  tqiieeted  normal  and  amygdaloidal  diabaMt  and  dia- 
tuSu  Thej  an  probablj  pre-Niagara  in  age.  The  fragmenul 
in  Vinal  Haren  are  aliso  probably  pre-Niagara.  They  compriee 
ilr  quarliitet  and  qiiartsitic  slaten.  The  bade  volcanici  are  altered 
lite*,  purphyritic  diabases  and  andesites,  and  various  pjroclastics. 
Tbej  were  erupted  in  Niagara  time.  Following  the  basic  lavas  come 
tbe  acid  ones  of  Vinal  Haven,  consisting  of  various  types  of  rhyolite, 
aoKMBg  the  most  interesting  of  which  is  a  spherulitic  rock  containing 
spbeniliiei  of  several  different  kinds.  The  commonest  kind  is  com- 
pawd  of  branching  radiate  fibers  of  feldspar  imbedded  in  a  granular  ag- 
gregate of  quarts.  Flow  breccias  and  tu  A  occur  intermingled  with  the 
mmmixt  rhyolites.  The  volcanic  rocks  are  cut  by  dykes  of  quarts  por- 
phyry of  feUite  and  of  diabase.  The  large  intrusions  of  the  southern 
portion  of  Vinal  Haven  are  granites,  diabases  (the  black  granite  of  the 
qnarrymen;  and  diorites.  The  grauitesare  typical  biotitic phases  a>n- 
taining  mme  hornblende.  Near  the  contac't  with  the  diabases  they  are 
porphyritic  The  diabase  of  the  southern  end  of  the  island  is  an  oli- 
vior  variety,  while  that  in  the  eastern  part  is  n  transition  phase  be- 
lw«rn  diabane  and  diorite.  It  contains  bn>wn  hornblende  and  biotite 
in  er|iiAl  quancidetf  with  augite.  Some  phases  have  in  addition  a  con- 
•iderahU*  qusniity  of  quarts.  The  diorite  and  diabase  are  older  than 
the  granitf ,  and  both  granite  and  basic  rocks  are  believed  to  l>e  much 
later  than  the  %'i»lcaniiii.  The  onlv  riM^ks  of  the  two  islands  that  sliow 
evid«*ii«v  of  dynamic  niet«nior|»hiMii  arc  the  old  tlJHbajtic  i»chi»tM  of 
North  llsvcn.  .\ll  however  prtfient  many  evidences  of  nielahnialic 
altpratfii  Their  •tnictiin*  n*iiiain*t  intact,  but  their  mineniloj^ical 
eumfNwiCiiin  i«  i|tiite  different  from  what  it  was  originally.  The  himic 
lava«  arv*  «aii«uritt4Ml  and  their  ferrotnagnc*sian  conslitueiits  are  chlt>- 
nliw^l      The  clai»«y  lavan  are  devitrified. 

Petrographical  News. — PiH-kelH'argucii  that  the  nrngnetic  polar 
itT  rshiKiir«i  by  many  ditferent  kindu  of  rockt  is  due  to  iN>n«hiction  i»f 
eWrtri'-ity  fmm  the  air.      They  are  '  chargeil.' 

Braun*'  d#«iTil>es  a  microchemical  tent  for  nitrat<f».  A  dmp  of  tlie 
•ulution  pu«|»ectc>d  of  containing  a  nitrate  i^  trcstcMl  with  n  iiri>|i  <•(' 
ban  jm  chl<*ride  and  warmed  in  the  water  bath.     r|M>ii  cooling' i».iaht^ 

drml  cr^  vLali  of  liariuni  nitrate  will  crvntalliu*  if  nitrates*  i»ere  orii;itiali\ 

•  •  • 

pf«rt.l. 


•S^i^m  JmhrU  r    Mill  .  i-ir  ,  iv.i?,  I.  p.  »!•, 

•lb.  |.  :j 
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Doelter"  describes  a  number  of  syntheses  of  rock  forming 
and  a  series  of  experiments  relating  to  the  influence  of  mineraliiera 
in  the  production  of  rock  components.  The  descriptions  close  with  re- 
marks on  the  conclusions  of  petographic  interest  that  may  be  deduced 
from  the  experiments. 

The  same  author^  declares  as  the  result  of  microscopic  and  field  ttn- 
dies  that  the  granite  of  the  Bachergebirge  is  an  intrusive  rock  although 
it  possesses  gneissoid  features.  On  maps  of  the  district  a  granite  por> 
phyry  is  separated  from  the  normal  granite  in  coloring.  This  the 
author  believes  to  be  a  mistake,  as  the  two  rocks  are  parts  of  the  same 
magma. 

The  Koralps**  are  composed  of  mica-schists,  interlaminated  witb 
amphibolites,  eklogites,  marbles  and  gneissic  pegmatites.  The  mica- 
schists  are  overlain  by  phyllites  and  green  schists.  The  pegmatites  are 
of  three  kinds — a  schistose  aggregate  of  large  tourmalines  and  feld* 
spars,  a  granular  aggregate  of  tourmaline,  quartz  and  a  little  feldspar^ 
and  a  massive  quartz-rock  containing  a  little  tourmaline  and  feldspar. 
The  amphibolites  are  in  part  gametiferous. 


GEOLOGY  AND  PALEONTOLOGY. 

Rocks  of  the  Antarctic  Continent. — The  rock  specimens  ob- 
tained by  W.  8.  Bruce  from  floating  ice  and  the  stomach  of  Pengoins 
in  the  Antarctic  seas  have  been  examined  by  Prof.  Geikie,  who  makes 
the  following  report : 

The  laiger  specimens  are  all  basalt,  and  contain  a  good  deal  of  olivine. 
The  small  fragments  are  also  mostly  basalt,  with  some  trachyte.  All 
the  specimens  are  what  one  finds  upon  the  coasts  of  a  region  composed 
of  igneous  rocks.  There  was  no  trace  of  sedimentary  or  schistose  rocks 
among  the  samples. 

The  marine  deposits  obtained  by  Mr.  Bruce  ofl*  the  eastern  extremity 
of  Joinville  Island  were  determined  by  John  Murray  and  Robert 
Irvine.  The  specimens  came  from  depths  of  130  to  235  fathoms.  They 
consist  of  fragments  of  polyzoa,  basaltic  gravel,  basaltic  and  quarts 
sand,  and  blue  mud.  The  latter  contains  mineral  particles,  which  indi- 
cate that  on  the  adjoining  land  will  be  found  true  continental  rocks. 
(Geog.  Journ.,  1896.) 

•Neu«  Jahrb.  f.  Min.,  etc.,  1897,  I,  p.  1. 
*Mitth.  dee  Naturw.  v.  f.  Steiermark,  1804. 
>«Doelter,  lb..lS95. 


lit?.]  OtoUgy  and  PoUeantology.  223 

Queries  on  Rock  Differentiation.— The  theory  of  the  difieren- 
tifttioo  of  rock  magaia8,Dow  so  generally  held  by  lithologiittsjs  questioned 
by  Mr.  It.  F.  Becker.  The  following  is  an  abstract  of  his  disctiraion  of 
thm  subject: 

'"All  known  pnicesses  by  which  the  segregation  or  differentiation  of 
a  fluid  magma  could  take  place  involve  molecular  flow.  This  is  demon- 
iCrably  an  exceMively  slow  process,  excepting  for  distances  not  exceed- 
ing a  few  centimeters.  Soret*s  metho<l,  even  if  it  were  not  too  slow, 
inapplicable.  I)ecau8e  it  involves  a  tenipcruture  unaccountably 
with  depth  The  normal  variation  of  terofierature,  an  in- 
with  distance  from  the  surface,  would  Ik*  fnCal  to  «uch  segregation. 
TKe  \tMfii  objectionable  method  of  segregation  would  l>e  the  separation 
of  a  magma  into  immiscible  fractions  ;  but  this  seems  to  involve  a  su|>er- 
kanled.  vrry  fluid  magma,  while  the  law  of  fusion  and  the  distribution 
of  pbrn«>or}Mj  in  nn^ks  indicate  that  maj^maM  prior  to  eruption  are  not 
snperheated  to  any  considerable  extent,  and  are  very  vii^cous. 

••Tlie  homogeneity  of  vast  subt4*rranean  masses  calle^I  for  by  the 
kypi/lbe*i»  of  difltrrentiation  is  unproved  and  improbable.  The  differ- 
focps  Ifirtween  well  defined  nn'k  tyi>ei»  are  more  probably  due  to  original 
and  prrvistent  het4*rogeneity  in  the  cum[M>}*itioii  of  the  glol)e.  Hyi>ogeal 
fmtu^ik  and  «*njpti4iu  tend  rather  to  mingling  than  to  segregation,  and 
imnMtional  rock  varieties  are  not  improbably  mere  fortuitous  mixtures 
of  ihe  diverse  primitive,  relativfly  small  miiJ*M*s  of  which  the  lithoid 
•Wil  t,(  the  earth  was  built  up."     (  Amer.  .lourn.  Sci.,  IMIH).  i 

The  Coal  Measures  of  Arkansas.— The  d*<>cription<«  of  mnnne 
AmW  fr«'m  the  i'4»al  Measun-s  of  ArkaiiMi^,  bv  Mr.  J.  V.  Smith,  an*  of 
cpprctal  intrrrst,  »iiic^  they  afford  meiins  of  mrrelating  r^trntn  of  differ- 
ent rriri"n«.  and  als«)  l>ecnu*>e  marine  fosiiiN  an*  n^uallT  nire  in  tlieCoiil 
Mensurrs  Among  the  inifMirtant  finds  are  two  s|M*cii»s  (»f  Pronorites. 
tit  whirh  the  writ«-r  refen*  mn  follow-  : 

*•  Tlie  finding  of  Pn)norit4*fi  in  .\rkanf*ai(  ij«  of  great  im|>ortance,  nime 
It  is  the  aniY^t^tr  of  r  form.  Me<Ili(*ottin.  which,  though  nnkriMmi  in 
Arksn«n#.  ban  liern  fiMind  at  no  grettt  distaniv,  in  the  'IVxa;*  rermiun. 
Tb«»^  »«i-urrenceii  help  In  pmve  the  continuity  of  life  fn»m  the  i^nr- 
buoifrrfU*  into  the  IVrnnan.  and  to  nhow  that  the  »atiie  coiiditioiiM 
esitCr«l  here  a*  in  the  .Vrtiiirtk  region  of  the  rriil  Mountaini*.  %\here  the 
tarU'iitfenuu  \k^U  t^uitain  the  goiiinti((*«.  out  uf  which  nnmt  \*(  the 
iVrniian  ammonitea  wen*  develi»|Kil." 

Tbr  relation*  of  the  strata  in  which  thene  forsiU  Here  found  to  the 
^'»m\  M«aMjrra  in  Uith  the  i)U\  Wnfld  and  the  N«m  iii  -ho««n  in  a  cur* 

If; 
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relation  table  accompanying  the  deflcriptions.  (Proceeds.  Amer.  niDoa. 
8oc.,  XXXV,  1896.) 

The  Lead  and  Zinc  of  Iowa. — In  a  report  on  the  Lead  and 
Zinc  Deposits  of  Iowa,  Mr.  A.  G.  Leonard  states  that  these  ores  occur 
in  crevices  in  the  Galena  limestone  in  the  northeastern  part  of  the  State, 
in  what  is  known  as  the  driftless  area.  Contrary  to  the  general  role, 
that  ore  deposits  are  found  with  areas  of  disturbance  in  the  earth's 
crust,  the  ore  deposits  of  the  upper  Mississippi  are  found  in  strata  which 
show  no  evidences  of  having  been  subjected  to  dynamic  forces.  The 
author  accepts  Chamberlain's  theory  as  to  the  localization  of  these  oreSy 
viz.,  currents  of  the  old  Silurian  sea.  The  oceanic  waters  impregnated 
with  metallic  salts  derived  from  the  leaching  of  the  adjacent  lands 
were  borne  by  currents  to  areas  where  there  was  an  abundance  of  oigaoie 
life,  and  here  the  metals  would  be  extracted  and  thrown  down  along 
with  the  sediments.  As  to  the  filling  of  the  crevices,  he  adopts  the 
lateral  secretion  theory,  as  being  more  in  accord  with  his  observalioiia. 
(Iowa  Geol.  Surv.,  Vol.  VI,  1896.) 

The  Eruptive  History  of  the  Yellowstone  Park. — Mr.  Hague 

collates  a  series  of  facts  to  demonstrate  that  the  pouring  out  of  igneous 
rocks  in  the  Yellowstone  Park  began  with  the  post-I^ramie  uplift,  or 
closely  followed  it,  the  outflow  continuing  with  greater  or  less  energy 
throughout  Tertiary  time.  The  great  value  of  paleobotany  as  an  aid 
in  determining  the  age  of  geological  formations  is  illustrated  in  this 
region.  At  least  five  distinct  and  important  geological  periods  are  de- 
fined by  their  fossil  flora,  of  which  four  are  exposed  in  the  park  within 
a  few  miles  of  each  other. 

The  following  table  shows  the  relationships  between  the  different 
geological  formations  and  the  floras  which  characterize  them : 


KormAtions.  ,  Flora.  Age. 


lUuuc  breccia. I^mar Upper  Miocene. 

Intermediate  breccias Intermediate  Flora Lower  Miocene. 

Acid  breccia Fort  Union £ocene. 

AfsglomerateB,  Waterlain...  LiringHtone CreUceous. 


Igneous  Material. 
Sandstone Laramie Oetaceoas. 


(Amer.  Journ.  Science,  18M.) 


imr.)  Otology  and  Paleontologif,  225 

The  Atlantic  Coast  Eocene.— A  8tiidv  of  the  Middle  Atlaotto 
Goapi  Plain,  with  a  Tiew  to  itn  correlation  with  the  Gulf  region,  hj  Wm. 
R.  Clark,  han  recentlr  been  publiiihed  hj  the  U.  B.  («eol.  Burr.  The 
atttbor  reriew^  critical  It  the  characteristics  of  the  ]*>>oene  strata  as  de- 
faloped  in  the  Sutes  of  Delaware,  Maryland  and  Virginia.  While  the 
fcoloipcal  and  Mratigraphical  data  are  examined  with  care,  it  is  the 
^alcootological  record  to  which  is  given  the  most  attention.  Acoord- 
iDf^T  the  re|x»rt  includes  an  exhaustiTestudy  of  the  fauna  of  the  region 
iftder  diacuasion,  together  with  a  critical  review  of  the  species  described 
bj  prvvi«>us  authors,  as  well  as  the  description  of  a  number  of  new  forms. 

Briefly  stated,  the  Eocene  defxtsits  of  the  Middle  S|<)|»e  are  typically 
glauci»nitic,  with  an  average  thickness  somewhat  in  excess  of  200  feet 
Hie  organic  remains  com«ist  Inrgely  of  shells  of  molhisks,  who^ie  api^ear- 
aaet  iodicatesthat  they  were  but  slightly  disturl>ed  prior  to  their  burial 
IB  the  •c«iiments  in  which  thev  are  now  found. 

Tbe  fact  that  the  strata  are  »>  largely  made  up  of  sec^ondary  matc^ 
rials  shows  that  the  jK^ition  of  accumulation  was  in  the  virinity  of  a 
reache«l  by  no  Inrgi*  rivers  l>earing  sediment,  while  also,  for  the 
part,  sufficiently  remove<i  frr»m  the  coast-line  to  l>e  unaffected  by 
c*nditiuiis.  TlieiH*  dc|M>sit^,  als«),  were  very  slowly  accumulated, 
conditions  were  markedly  diflerent  from  those  prevailing  in  the 
fffolt  rvgion.  There  numerous  large  rivers  dis<*h a rgi^l  great  quantities 
of  aimtrrial,  fM>  that  the  utrata  of  the  Middle  Atliindr  Slope  must  l>e 
f^pfpptntfd  in  the  <nilf  by  de|Mifiitj«  many  tini<*s  their  thickne^n. 

AfU-r  r<»n<»idering  all  the  fiirlx,  the  writer  i«*  d«»<'ide<lly  of  the  opinion, 
^thai  the  de|><»siit<  un<ler  diiMMission  rcprt^tient  the  greater  portion  of  the 
Eocrfte  srrim  of  the  (iulf,  its  up|M»r  nM*nil>er!«  ex(vpt<*<l.  Compared 
with  thr  PA-ction  originally  dcMTiU'd  bv  VnA.  K.  .\.  Smith,  in  the  Ala- 
bama  arra.  it  undoubtedly  (MimprlM't  all  or  the  mnjor  part  (»f  the  Lig- 
aitic.  Ii(ihrst4»ne  and  (*lail>orne,  and,  |H>rha|»s.  alno  [Mirtion:*  of  higher 
W>nt'»n» .  but,  r«*garfliiig  thin  Iatt4>r  |»oint  the  nec<'Sitary  paleontolo^iral 
tridrti'^  is  wanting.  The  reference  d«>es  not,  however,  nec«*J^^arilv  in- 
Tolvr  thr  assuni[ition  that  the  b««al  Itedn  of  the  rotomar  st^ction  are  tin* 
9\%r\  njiiiva)«*ntii  of  the  Li^nitic,  wince  de[H»«*ition  may  have  cotnnience^l 
tMDrwbat  earlier  than  in  the  other, although  the  ditferenre  in  time  was 
%-A  gr^t  "     '  Hull.  r.  S  (mhiI.  Surv..  No.  Ml,  \isW. . 

Glacio- Marine  Beds  of  Europe.  — .\mi»ng  the  im|M»rtaiit  oh- 
stff^atiMCit  made  by  <*ol.  II.  W.  Fidden  ilurin^  hir*  HMvut  fxpioratiom* 
of  Arctic  Kuro|ie  wai»  <>ue  (*<}n<*(*rning  the  dep(»i*ition  nf  ^lacio-marine 
bad*.     ^  ^*i'ig    t«»  the  rapid  elevation  of  the  Spit/U*rgen   rogion,  it  is 
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possible  to  examine  in  detail  the  immense  deposits  originally  formed  id 
front  of  glaciers.  These  deposits  now  lie  between  the  present  shore-Hoe 
and  the  edge  of  the  glacier  of  to-day.  The  author  instances  a  formation 
of  this  nature  to  be  found  at  the  head  of  Green  Harbor,  one  of  the  minor 
indentations  on  the  southern  side  of  Ice  Fiord,  and  describes  it  as 
follows : 

"The  front  of  the  glacier  that  now  occupies  the  valley  is  about  a 
mile  distant  from  the  present  shore-line.  Fronting  this  glacier,  the 
terminal  face  of  which  is  about  50  feet  in  height,  and  extending  for  1) 
miles  in  length,  is  a  range  of  some  50  to  70  feet  high  and  }  mile  in 
width.  These  hills  have  undergone  much  subserial  erosion,  and  chan- 
nels have  been  cut  in  them  by  the  numerous  gtreams  issuing  from  under 
the  glacier.  Following  up  one  of  these  water  courses,  which  average 
from  25  to  50  yards  across,  with  a  very  level  bottom,  we  find  sections 
of  mud  and  clay  rising  like  walls  on  either  side  to  a  height  of  50  to  60 
feet.  These  beds  contain  numerous  stones,  but  do  not  show  any  signs 
of  stratification  ;  in  them  I  found  shells  of  Mya  truncata.  That  these 
beds  are  of  submarine  formation  is  confirmed  by  the  existence  of  raised 
beaches  in  neighboring  fiords  and  along  the  adjacent  line  of  coast,  at  a 
higher  level  than  the  beds  I  am  now  describing.  Between  the  present 
face  of  the  glacier  and  the  perpendicular  wall  of  the  mud-hills  runt  a 
sort  of  ditch,  dry  moat,  or  o))en  space,  some  30  yards  in  width,  along 
the  entire  front  of  the  glacier.  The  bottom  of  this  ditch  is  thickly 
strewn  with  morainic  debris,  composed  of  rounded  ice-worn  stones,  many 
being  deeply  grooved,  scarred  and  scratched.  Through  this  slope  of 
rocks  and  stones  glacier  streams  were  pouring  forth/' 

The  author  suggests,  that  since  this  process  of  rock  accumulation 
probably  went  on  when  the  glacier  projected  in  the  sea,  that  during  the 
emergence  period  there  would  come  a  time  when  the  bay-ice  would 
freeze  deep  enough  to  incorporate  the  boulders  of  the  moraine,  and 
quantities  of  ice-scratched  and  ice-polished  stones  would  be  floated  away 
on  the  breaking  up  of  the  bay-ice  in  the  spring.  This  would  explain 
the  occurrence  of  the  vast  number  of  scratched  erratics  found  in  the 
glacio-marine  beds  of  Kolgnev  Island. 

Obser\'ation8  made  in  Greenland  show  that  in  the  neighborhood  of 
glaciers  discharging  into  the  sea  the  water  i?  charged  with  sediment, 
and  the  ship's  anchor  when  lifted  in  front  of  some  of  these  glaciers 
brings  up  a  heavy  weight  of  unctuous  mud,  thus  confirming  the  theory 
that  "  water  issuing  from  under  a  glacier  in  Polar  regions,  and  dis> 
charging  from  under  the  ice  into  the  sea,  can  lay  down  glacio  marine 
beds  in  the  ocean,''  and  the  occurrence  of  ice-scratched  stones  through- 
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oQt  thew  beds  is  alto  accounted  for.     (Quart.  Joum.  Geol.  8oc,  Pt  4, 

Geological  News.— Mr.  R.  P.  Whitfield  notes  a  new  genus  of 
Phrlkicaridip  from  the  I»wer  Helderberg,  near  Waubeka,  WihConuu. 
He  |»n>poae«  the  name  Entomoe*ins,  from  the  reaemblance  of  the  cara- 
^mct  tti  that  of  ao  ontracode  eutomoatracan.     (Rull.  Amer.  Mus.  Nat. 

A  recent  pa|ier  by  Mr.  F.  A.  lather  gives  a  morphological  de8cri|>- 
tioo  of  r%ntacrin»*  $oeiali$,  and  di8CU8»es  the  relations  of  the  genus  to 
cerlaio  Paleozoic  crinoids.  He  shows  that  Uintacrinus  cannot  l>e  re- 
lated either  to  theCamerata,  as  Jaekel  has  sup[N«ed,or  to  the  Ichthjo- 
Cfinida*.  an  maintained  by  Von  Zittel,  Neuroayer,  and  others,  liy  a 
pTDorfl*  <if  omifNihson  and  elimination  he  finally  determines  that  of  all 
the  koovn  genera  Dadocrinus  ii«  probably  the  moi*t  nearly  related  to 
t^aiict*t»r  of  Uintacrinus.  (Proceed)*.  l»ndon  Z(h)1.  Soc-  (1895)  189t>.) 

A  orv  genu*  of  fowil  birds  is  rejHirted  from  the  Pliocene  of  South 
AuMralia.  The  njieciniens  contfinting  of  fMirtitms  of  a  d<izen  birdn  were 
Ibund  at  lake  Collal>onna.  They  are  tlcitcriUHi  by  Measm.  Stirling  and 
Lirti  untlrr  the  name  (#Viiyf>ryiM  uetrtottii.  The  generic  name  refers 
t«*  tbr  conspicuous  feature  afforded  by  the  relatively  large  sizt^ofthe 
ioaer  mandible.  The  femur  indirates  u  gigantic  bird,  its  dimenHionn 
iiir|ittwin^  tboM*  uf  I\t^hyorttu  firjthantnjtus,tiud  nearly  equalling  tboi«e 
«jf //fr./frriM  tfi«fjriiiitM.     •  Trantt.  K<»v.  iS»c.  Siulli  Austral.,  XX,  1896. ^ 

Arc>*riing  to  Lydekker,  the  atfinitiei*  of  the  so-culled  extinct  (liunt 
|K*mi«iUM-  My^txuM  m*litfnsij'\  are  not  with  the  Myoxid:e,  but  with  the 
S-iuffntitrpha.  He  ^ug^ei»tj*  {^r  it  the  new  generic  title  Lritliiti,  defin- 
itifT  thr  ^'••nu*.  and  figures*  its  ty|>e  of  dentition,  f  PnN^'e^iii.  Zo«»l.  Sm\ 
I^'rtd«*fi.  ]49«'». ' 


HOTANY.' 

K^onf  Stolona  of  Phragmites. — Several  year*  ti'^n  «i*iiiiv  remark- 
abir  •|M-«-ini«*u*  o(  a  runnini;  gra*«*  Here  brought  to  me  from  the  i«lan«l«  of 
Ibe  Platip  Uiver  in  iVntral  Nebrib«kii.  Although  quite  pnrxlincHt  fir«t 
lknt%  mrrr  »M»n  found  to  U*lonir  to  the  eomtnou  IUhhI  ( iraiMi  •  I'hra'fmitts 
pkr*u)m%t€M  [L.]  Karwten  ».  Smie  of  the  s|H*<*inieni«  wen*  nf  aittoninhing 
kttffth.  tjoe  mc«*uring  a  little  mon*  than  M'vent(H*n  meters!     At  ever) 
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joint  fibrous  roots  were  sent  out  and  from  many  of  the  joints  there 
grew  leafy  stems,  a  meter  or  more  in  height.  A  careful  investigatioD 
showed  that  these  long  trailing  stems  were  at  first  underground  sterna, 
and  that  after  growing  under  the  surface  for  some  distance,  the  sand 
had  been  removed  by  the  shifting  currents  of  water,  thus  exposing  the 
stems  to  the  air.  These  exposed  stems,  thereafter  grew  as  stolons  niD> 
ning  over  the  surface  as  described  above.  I  am  told  that  occasionally 
these  running  stems  almost  entirely  cover  portions  of  the  islands,  and 
the  broad  sand-bars  along  the  margins  of  the  river. — Charles  E. 
Bessky. 

Barnes  and  Heald's  Keys  to  Mosses. — Botanists  will  welcome 
the  new,  revised  and  extended  "Analytic  Keys  to  the  Genera  and 
Species  of  North  American  Mosses"  which  appeared  in  January  of 
the  present  year,  as  one  of  the  Bulletins  of  the  University  of  Wisooih 
sin.  The  thick  pamphlet  includes  about  220  octavo  pages,  eight  of 
which  are  devoted  to  a  brief  introduction,  thirteen  to  the  key  to  the 
genera,  eighty-one  to  the  key  to  the  species,  and  one  hundred  and 
eighteen  to  descriptions  of  the  species  and  varieties  which  have  been 
published  since  the  issue  of  Lesquereux  and  James's  Manual  in  1884. 
Under  the  latter  there  are  enumerated,  six  hundred  and  three  forms, 
many  of  whose  descriptions  are  here  available  for  the  first  time  to  moet 
American  botanists.  The  work  can  not  help  but  stimulate  the  coUecy 
tion  and  study  of  mosses,  in  the  botanical  departments  of  our  colleges 
and  universities,  and  it  should  do  somewhat  to  excite  the  interest  of 
pupils  in  the  high  schools,  academies  and  other  secondary  schools  in 
which  pupils  pursue  elementary  botany.  There  is  no  goo<l  reason  why 
students  who  are  admitted  to  the  Freshman  classes  of  our  colleges  and 
universities  should  be  wholly  ignorant  of  the  structure  and  relationship 
of  the  mosses,  and  this  book  (which  may  he  obtained  for  one  dollar) 
will  be  helpful  to  all  teachers  and  pupils  who  wish  to  make  an  ofTortto 
know  something  of  these  intere:$ting  plants. — Charli-:s  E.  Bkssey. 


VEGETABLE  PHYSIOLOGY. 

What  is  Leuconostoc  mesenteroides  ? — This  organism  was 
first  descril)ed  by  Cienkowsky  in  1878,  under  the  name  of  A$eocoeeu$ 
mesenteroides.  He  obtained  his  material  from  beet  sugar  vats,  and  de- 
8cril>ed  the  organism  as  consisting  either  of  rods  or  coccus  forms.  The 
gelatinous  clumpy  masses  had  been  familiar  to  sugar  makers  for  a 
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bog  lime,  and  often  multiplied  eDormously  io  the  beet  juice,  formiDg 
cut-loads  of  the  so-called  *'  frog  spawn."  In  1878  van  Tieghem  also 
tfndied  the  organism  {Ann,  d.  Set,  Nat.  Hot.  S^*.  6.  t.  7.  p.  180), considered 
it  to  be  elosel J  related  to  Nostoc,  and  renamed  it  Leucono$toe  mesen- 
UwmdfM.  His  ohtervations  contradicted  those  of  Cieiikowski  in  several 
isportanl  particulars.  He  found  uo  rod-shaped  bodies,  but  only  a  ooc- 
c«B^  which,  in  exhausted  material  converted  some  of  its  meml)ers  into 
particular  cells  of  the  chain  enlarging  perceptibly,  becoming 
efractive,  and  taking  on  a  thicker  wall.  Mis  first  material  was 
diMoTered  in  the  laboratory  by  accident  in  Niaa*rations  of  dates  and 
eaiTols.  Sulisr<|uently  the  organism  thus  found  was  comparetl  with  that 
from  the  beet  sugar  vats  and  found  to  be  identical.  In  1M92,  Liesenberg 
aftd2&>pf  published  two  pafiers  which  threw  a  flooii  of  light  on  the  sub- 
jact  iZofif :  Heitrage  I  and  II ).  They  fin»t  obtained  the  organism  from 
the  Spree  Kiver  water,  below  certain  breweries,  starch  factories,  etc. 
TVis  form  was  sulmequently  conipare«l  with  material  from  a  l>eet  sugar 
fiMory  io  (n*rroany,  and  found  to  l>e  identical.  Their  6Z|)erimenta  cov- 
ered a  period  of  two  years,  and  were  carried  along  in  two  |»aral lei  series 
(1)  with  the  Kunifiean  organism  and  (2)  with  material  obtained  from 
eafte  sugar  vats  in  Java.  The  Javan  and  Kurojiean  form  provetl  to  he 
morphologically  identical,  and  there  were  only  a  few  very  slight  physio- 
Uigicml  ditf«*rrn(*e«.  Tht*  or^nisni  as  it  conifs  from  the  vats  is  always  con- 
lamioatr«l  with  other  bactvriii,  which  stick  to  the  gelatinous  sheath. 
Porr  rultiinv  were  therefore  obtained  with  some  ditficMiltv.  nnd  only 
alter  it  wnt  disc*overe«l  thst  the  eontaniinatin^  barteriu  could  Ih*  de. 
itr>»yrd  by  heat  without  injury  to  the  I>eueouo*toe.  Poured  plates 
■wde  aAer  exfMisin^  the  finely  rubU'd  mas.**  in  fluid  to  1W^  V.  ftir  15 
miDutM  invariably  yiehh'cl  an  abundance*  of  pun*  colonies.  The  organ- 
ism I*  plainly  dimorphic.  In  solid  or  fluid  nutrient  niiHlia  containing 
grape  **t  rane  »u^r  it  multiplied  in  the  (»rdinary  j^elutinou^  orrartila- 
fiorHa*,  lunif»y,  fro)(  upawn  form.  In  similar  nie<lia  dotitute  of  ^'ra|ie 
99  caoe  Mi^ar  it  y^tvyf  in  an  entirely  different  form.  i.  e.asnn  ordinary, 
l^ifi'walle<i  Stre|>tue<K*cus.  The  two  forms  were  so  renisrkubly  differ- 
«•!  brjib  ma4'r(«i*opii*ally  and  n)icrf>«(*ii»pi(*ally  that  the  Strrptooicrut 
form  was  at  firnt  »uf>|M»fHil  to  In*  S4)me  intruding  organism  ;  but  r<*|K*at(Mi 
trstt^lvrv  t»f  the  tW4»  forms  back  and  forth  always  ^ave  th«>  same  rr«u Its, 
I  €.,  the  fn>fc  «pawn  form  on  nutrient  meilia  containing  su^ar.  and  the 
••de  form  on  the  same  media  when  fre<*  from  cane  or  >;ra)it*  nu^^ar. 
TW  ritangv*  from  the  nude  to  the  eovenMl  form  was  follnwt*d  in 
drop  cultures,  and  «K*curn*«l  in  12  to  21  hours.  In  nature  the 
prolMibly  m<iat  oArn  occurs  in  a  form  quite  unlike  that  found 
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in  the  sugar  vats.  Transitions  to  the  nude  form  were  also  observed 
in  old  sugar  cultures,  which  had  become  acid  from  the  growth  of  the 
organism.  Moreover,  the  tough,  shiny,  elastic  cartilaginous  form  de> 
veloped  on  sugar  media  during  the  first  week  or  two  of  growth  was 
always  observed  to  break  down  later  on,  becoming  first  flabby  and 
then  juicy  soft.  The  nude  form  cannot  be  distinguished  from  Strepto* 
coccus;  and  both  Migula  and  Lehmann  and  Neumann  now  write 
Streptococcus  mesenteroides.  Steamed  |>otato  proved  excellent  for 
the  cultivation  of  the  nude  form.  The  cartilaginous  form  grew 
well  on  carrot.  The  organism  is  able  to  ferment  the  following  car- 
bohydrates with  the  formation  of  an  acid :  grape  sugar,  cane  sugar, 
milk  sugar,  maltose,  and  dextrin.  Glycerin  is  not  fermented.  It 
can  produce  its  enormously  thick  envelope  only  from  grape  sugar 
or  cane  sugar  after  it  has  inverted  it.  The  sheath  is  composed  of 
a  gum-like  substance  called  dextran  by  Scheibler.  It  is  incorrect  to 
speak  of  a  "  dextran  fermentation."  There  is  no  such  thing.  The 
sugars  are  fermented  with  production  of  an  acid,  but  the  dextran 
is  as  much  a  product  of  growth  as  cellulose.  The  acid  formed  from 
the  grape  and  cane  sugar  (and  presumably  from  the  lactose  and 
maltose)  is  lactic.  This  was  identified  by  its  calcium  salt  and  zinc  salt. 
Under  ordinary  conditions  no  appreciable  gas  was  formed  from  any  of 
these  carbohydrates;  but  in  the  presence  of  calcium  chlorid,  or  in  the 
absence  of  oxygen,  bubbles  were  given  off  (apparently  CO,).  Calcium 
chlorid  when  added  in  3-5  f)er  cent,  portions  to  properly  prefuired 
nutrient  sugar  solutions  greatly  favors  the  formation  of  dextran. 
Growth  in  such  cases  was  very  rapid,  101.5  grams  of  the  Ijeuconostoc 
in  one  instance  being  develo{>ed  out  of  50  grams  of  cane  sugar  in  four 
days.  The  organism  is  aerobic  and  al^o  facultative  anaerobic.  It  can 
invert  cane  sugar,  but  produces  no  peptonizing  or  diastatic  ferments, 
and  has  no  etfect  on  cellulose.  It  is  able  to  take  both  its  N.  and  C. 
from  peptone  or  from  asparagin,  but  not  from  ammonium  tartrate.  In 
a  5  ()er  cent,  cane  sugar  solution  containing  the  requisite  inorganic  salts 
no  growth  was  obtained  on  adding  ammonium  tartrate,  ammonium 
nitrate,  or  potassium  nitrate,  which  would  tend  to  show  that  it  cannot 
take  N.  from  these  salts.  The  thermal  relations  are  peculiar.  Although 
a  great  variety  of  cultures  in  all  stages  of  growth  were  examined  for 
spores,  nothing  of  the  sort  was  found,  and  it  is  believed  that  no  spores 
exist,  certainly  none  of  the  sort  described  by  van  Tieghero.  The 
organism  is  nevertheless  very  resistent  to  heat,  even  in  the  nude  form. 
It  grows  at  9"^  to  ll""  C,  but  forms  no  acid.  At  14^  to  15®  there  is 
plain  growth  in  4  to  5  days  with  production  of  acid.    Grows  well  at 
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IP  to  23*  V.  OpCtmum  30**  to  35°  C.  for  the  European  form,  and 
90*  to  37°  C  for  th«  Javan  form.  The  maximum  temperature  for 
fmwth  if  40°  to  43°  C.  It  cannot  grow  in  juice  kept  at  43°  C,  but  is 
Dot  killed.  The  thermal  death  |>oint  of  the  frog  djiawn  form  is  l>etween 
S7°  and  ^°  i\  (five  ntinuteK  ex|N>sure),  and  of  the  nude  form  only  a 
little  lower,  i.  e.,  between  a3}°and  86i°  C.  It  is  thought  that  |>oraibly 
tbe  thick  iheath  maj  have  a  protective  use,  as  drio<i  and  stone-hard 
•pceimens  brought  from  Java  were  found  to  be  alive  at  the  end  of  3} 
jcATnw  A  go«>d  contrast  stain  for  the  frog  spawn  form  is  dahlia  fol- 
lowe<l  br  corallin. — Kkwin  F.  Smith. 

A  New  Disease  of  Tobacco  Caused  by  Phytophthora 
Dicotianc — This  disease.  de8cril>e<l  by  Dr.  J.  v.  Hrt^da  de  Ilaan/  is 
iBu»t  <irstructive  to  the  see«llings  while  yet  in  the  seed  bed,  but  attacks 
older  plants  an  well,  extending  its  ravages  under  favorable  (*onditions 
•Ten  to  the  curing  barns.  In  this  |»ai>er,  publishe<l  early  in  1M96,  the 
sothor  prtiieotM  a  very  Nitisfartory  account  of  the  dineane,  and  preceiles 
tbe  acci»uot  by  a  g<*neral  desirription  of  the  location  of  the  tol)a<*Ci» 
irld«  in  the  I  hitch  Kast  Indien.  The  relations  of  lioil  and  climate  tti 
the  |iaraait4*  are  fully  |M>int<'d  out,  an  are  the  meth<Mls  of  culture  l>oth  of 
lb^«r<«iiling«  and  of  the  mature  plant. 

Tl»e  dinfase  in,  bh  far  as  he  ha*  \tvvu  nble  to  fleterniiite,  conr)ne<l  to 
the  I^iit<*h  pjifit  Indies.  It  him  pntbiiiily  cauM*<i  sonMMluniagi*  for  many 
Tr*r».  but  mas  tin»t  {generally  rtH-o^rnij4.,|  in  \hs\i.  In  IM'I.'J  ii  was  very 
4«»tr>i«  tivt«.  owing  t*)  thi>  wi*tn«*i«9  of  the  i^*a(i(»n. 

Tho  hvphn*  of  r.  nici»tiHii:o  enter  tlie  leaf  bv  the  Htoniata,  and  rnniifv 
prin«ip.ill\  in  the  int4*ro*IIiilar  i«pa(*es.  They  aU**  pani*  thnmgh  the 
etll«.  aiitl  M»iiietiiii«*«  till  thetii  nitli  n  network  nf  livp)i:i>. 

l*Mjaliy  only  the  haui»ti>riu  iiit4*r  the  vt'\U.  'Yhv  ImiiHtorin  are  simple 
unbmnchetl  hyphn*.  whieh  end  fnt'ly  in  the  (vll. 

Thr  myrrliiim  is  normally  iinitvilular ;  but  whvu  it  i!«torii.4»r  ulien 

* 

thr  proiiiplajini  is  (*<intnict«-«l.  on  account  of  iintavorable  external  eon- 
dtti*'ii<i,  the  f*rll  contentj*  are  s«*parateil  from  the  empty  part  of  the 
■iirrlium  bv  thill  fToas  i«aiN. 

Ibr  Ci»ntrnli  are  granular,  mith  marcvly  any  oil  (lri>)i*».  and  retain 
re^bly  aith  an  aniline  blue.  The  hypha*  an>  alxiut  A  rnir.  mill,  thick, 
af>«l  when  frer  tu  do  so  grow  long  and  f>(*artvly  brant-|i«il.  SiinetimeN 
tli#y  may  lie  M«n  n*aching  frota  one  ^*e«lling  to  aiioilier,  l<»*»kin^'  like 
^Jicatr  thrrads. 

'    I^   llitiiturktp  in  d«  IMi  Tahak  TpriMiriai  ht  diMir  Phrtiiphthora  iiu-oiianr. 
Um^m  uWi  ijands  rianlmiutu.  Number  XV,  IHUfi ) 
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The  spread  of  the  disease  is  greatly  fecilitated  by  the  method  of 
growing  the  seedlings  (*'  bibit ").  Several  beds  are  prepared  one  after 
another,  so  that  the  series  contains  seedlings  of  all  ages.  These  are 
separated  by  narrow  walks,  and  are  themselves  narrow  enough  to  permit 
the  coolie  to  reach  all  parts  of  the  bed. 

In  his  search  for  worms  or  insects  the  coolie  touches  diseased  and 
healthy  plants,  transferring  the  fungus  from  one  to  the  other.  He  alao 
carries  the  germs  about  on  his  clothing  or  tools  and  watering  pot. 
The  mature  plants  oflen  show  the  disease  on  the  tips  of  the  leavea, 
where  persons  have  brushed  against  them  in  passing.  The  parasite  also 
spreads  over  the  ground,  growing  from  bed  to  bed  across  the  narrow 
walks. 

In  one  case  only  was  the  agency  of  wind  as  good  as  proven.  In  this 
case  the  center  of  infection  lay  to  the  windward  of  the  later  attacked 
beds,  and  the  beds  not  in  the  path  of  the  wind  were  not  attacked. 

Conidia  are  produced  in  abundance.  The  conidiophores  usually  pan 
out  through  the  stoniata,  but  may  push  up  through  the  epidermis.  At 
the  end  a  pear-shaped  (ob-pyriform  as  shown  in  the  6gures)  conidium, 
36  X  25  mic.  mil.  in  size  is  formed,  and  when  ripe  is  cut  off  from  the 
conidiophore  by  a  cross  wall. 

A  second  conidium  is  sometimes  developed  from  the  side  of  the  first 
one,  and  remains  connected  to  it  by  a  short  hypha.  The  contents  of 
the  first  conidium  pas^  into  the  second  one,  in  which  the  swarm  spores 
are  developed.  The  development  of  the  swarm  spores  requires  about 
20-30  minutes,  at  the  end  of  which  time  the  **  slime  plug"  at  the  apex 
of  the  conidium  dissolves  and  they  emerge.  The  number  observed  in 
a  conidium  varied  from  10  to  15. 

Kuch  swarm  spore  has  one  fiagellum,  and  may  have  another,  but  of 
this  the  author  is  uncertain.  The  swarm  sfwres  may  give  rise  to  sec- 
ondary conidia.  Two  cases  were  observed,  but  in  neither  case  was  the 
development  of  swarm  s{>ores^n.  In  the  first  case  the  conidium  was 
developed  three  days  after  the  liberation  of  the  swarm  spore  in  a  hang- 
ing drop  water  culture.  It  remained  in  the  same  condition  a  few  days 
and  then  perished.  In  the  second  case  the  conidium  was  found  open 
at  the  end  of  four  days  and  the  contents  gone.  No  mention  is  made 
of  swarm  sfwres  in  the  surrounding  medium. 

Sexual  reproduction  takes  place  by  means  of  oogonia  and  antheridia. 
The  antheridium  may  arise  from  the  same  hypha  as  that  on  which  the 
oogonium  is  borne,  or  on  a  different  one.  The  contents  of  the  antheri- 
dium are  emptied  into  the  oogonium,  after  which  the  oospore  forms  a 
wall  about  itself.  The  process  is  in  all  respects  the  same  as  that  in  other 
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P^roooafM>rme(«»  except  thai  so  far  as  could  be  ascertained  all  the  con- 
test* of  the  antheridium  fmas  over  into  the  oogonium.  This  is  a  de« 
futart  from  the  usual  course  for  Phytophthora,  in  which,  according  to 
de  hmry  (1881)  and  aluo  8iras burger  (I^hrbuch  der  Hotanik.  1894) 
oalj  a  part  of  the  contents  pass  over. 

PbTtophthora  niootianie  has  the  omnivorous  habit  of  P.  cactorum 
C.  A  I^  ^  P.  omnivora  de  Bary),  attacking  species  of  Amaranthus  and 
MfdliDg*  of  Aadrong  as  well  as  tobacco.  The  habit  of  the  conidiophores 
ako  resrmbles  this  s|)ecies  especially  in  the  absence  of  the  swellings 
ander  the  conidiuro  so  characteristic  of  P.  infostans.  It  differs,  however, 
from  P.  crninivora  in  thesiie  of  the  conidia,  which  are  50,  60  or  90  mic. 
siL  long  by  35  or  40  mic.  mil.  wide  in  P.  omnivora,  and  only  36  x  25 
ta  P.  nicotiaoie.  The  siie  of  the  conidia  brings  it  closer  to  P.  pha^eoli 
Tliaxter  in  which  Uiey  are  35-50  x  20-25  mic.  mil.  in  sixe.  The  biologi- 
cal identity  not  having  lieen  eetabli(«he«l  the  author  decides  to  call  the 
prp*ent  »|»ecies  P.  nicotians  sp.  nov. 

The  first  symfKom  of  the  disease  is  a  wrinkling  of  the  edge  of  the 
leaf  aco»m pan ie«l  by  wilting,  and,  if  the  petiole  in  attacked,  drooping  of 
the  leaf.  When  the  attack  is  severe  the  seedlings  soon  change  to  a 
dark  grrrn  slimy  masf>,  covering  the  surface  of  the  bed.  The  appearance 
pfNtiitnl  in  as  though  Iniiling  wati»r  hnd  l>een  thrown  over  the  l>e<l. 
C>D  oliir-r  iM^llingo  and  mature  plant/*  th<'  diftease  apfK^ant  in  si>ots  on  the 
leavrik  rh«>M*  arp  at  (in»t  not  well  drtincHi,  and  hitve  a  dark  center  with 
iadefinit*'  rirrtjniff*r«*nct' ;  Iiit4*r.  thr  (*f*nter  dri(*i»  up  and  U'comt^s  trans- 
la««rot.  <»r  if  on  older  leavi^,  brown,  tind  a  dark  j:rt»en  Inirder  M»[iarates 
it  fri>m  th<-  hralthy  (M»rtionf*  ot'the  l«*avi».  The  dim*iu»(*  hIim)  attiukii  the 
wcvlling*  nrar  iIm*  ^^niund.  cauf^in^;  dnmp  oH.  Mature*  plant**  »H>niHimes 
•b4*«  tK«*  disi*aM*  in  this  furm  ;  but  it  Ik  nimrly  alwuvft  due  to  uning  dia- 
ta*ril  atf^dlintr*  f<»r  tran«plnntin^. 

Tu«-  a«*ri>unt  of  th<*  artificial  (Miltun*s  in  tinfortunnti'ly  lacking  in  dt^ 
finttrht^t. 

Tbr  auth«»r  niailecultiirtw  in  various  f*tn>n^MhK  of  cane  »npir  solution, 
6.  lf*an«l  \%  \m^T  oi>nt..  in  prune  juic^*,  in  a <ltHNK*tion  of  toliacro  aj*lit<>  in 
wairr.  on  t»teriliEe<i  |M>tato  iilit*es,  on  ngnr-a^ar  mixctl  with  )4*|>tone- 
laiatjor  and  tiiliacco  water,  and  on  idict*)*  of  Imnana.  .Ml  failiMl,  i»xci*pt 
thoM*  in  '»  |M*r  cent,  sugar  water  and  on  st^rilizeti  |M>iato.  Theft*  ^ave 
fiurly  g«*od  rrpults  for  a  few  dayi*,  but  sul»MH|uently  nlso  ditti.  The 
aiitb«>r  d«i«s  not  »tate  whether  hin  sugar  s<»lution  contaim^il  any  nitr<»- 
fasKKis  matter,  nor  whether  distilletl  water  wan  uiMNi  in  making'  it.  but 
Uavaa  it  to  be  inferred  that  such  was  not  the  t*a»e. 
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Mycelium  forming  oogonia  was  brought  into  a  5  per  cent  solution  of 
cane  sugar,  in  \7hich  it  grew  for  a  few  days  and  produced  many  fhieii- 
fications.  After  six  days  it  remained  stationary.  The  cultures  in  15 
per  cent,  sugar  solution  were  poor,  and  developed  what  seemed  to  be  a 
yeast  form.  Conidia-forming  mycelium  was  also  grown  in  a  5  per  cent. 
sugar  solution,  and  produced  for  a  few  days  many  conidia,  the  swarm 
spores  of  which  germinated  with  long  germ  tubes. 

Agar-agar  was  mixed  with  peptone  gelatin  and  leaf  decoction 
(tobacco  presumably)  in  *'  various  ways/'  but  without  success.  Author 
does  not  give  the  different  proportions. 

Some  mycelium  was  put  on  the  surface  of  sterilized  potato  slices,  on 
which  it  grew  fairly  well.  The  tissue  penetrated  by  the  fungus  turned 
red,  the  starch  disappeared,  and  the  cell  walls  became  mucilaginous. 
The  fungus  grew  intra-cellular,  but  died  a  tier  a  few^  ays.  This  culture 
succeeded  be^t  when  kept  in  the  dark.  The  author  does  not  state 
whether  the  potato  was  sterilized  by  steam  or  by  chemicals. 

The  relations  of  the  parasite  to  drying  and  to  darkness  were  studied. 
Darkness  was  found  to  be  generally  advantageous  to  it 

The  mycelium  and  conidia  are  unable  to  withstand  the  least  drying. 
The  oospores,  however,  are  more  resistant,  but  succumb  to  constant 
drying  for  14  days,  or  when  the  leaves  containing  them  were  subjected 
to  a  hot  sun  bath  for  five  hours  on  two  successive  days. 

Extensive  experiments  were  conducted  in  order  to  combat  the  disease. 
It  was  found  that  by  the  free  admission  of  light  and  air  to  the  seed  beds, 
together  with  liberal  spraying  with  Bordeaux  mixture  every  five  days, 
or  after  heavy  rains  and  during  damp  weather,  the  fungus  could  be 
held  in  check.  Wheresuch  measures  were  taken  the  tobacco  beds  were 
comparatively  free  from  the  disease. — A.  J.  PihrrERfl. 


ZOOLOGY. 

On  the  Occurrence  of  Filaroides  mustelanim  van  Ben.  in 
American  Skunks. — Through  the  kindness  of  Mr.  Gerrit  8.  Miller, 
Jr.,  I  have  recently  had  the  opportunity  of  examining  a  skull  of  the 
common  skunk  {Mephitis  viephitira)  from  North  Bay,  Ontario,  the 
frontal  bones  of  which  each  exhibited,  close  to  the  sagittal  plane,  a 
prominent  swelling  over  which  the  bony  tissue  was  so  attenuated  as  to 
be  easily  crushed  by  the  finger.  The  specimen  was  still  in  the  fledi, 
and  was  preserved  in  formalin.  Mr.  Miller  tells  me  that  he  finds  these 
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frootal  enUrgemenU  io  a  large  percentage  of  the  skulls  of  both  ilephitis 
and  SpUog^U  from  all  localities.  Merriaro  (Revision  of  the  Genus 
Spilogale,  N.  A.  Fauna,  No.  4,  p.  3,  1890)  S(>eak8  of  "  large  a^ymroetri- 
eal  poatorhital  swellings  resulting  from  the  presence,  in  the  frontal 
K  of  a  wonn-like  endoparasitic  arachnid  of  the  genuft  Penta- 
i/*  and  on  p.  4  of  the  same  work,  refers  to  "  the  large  swellings 
pruduoed  by  the  wonn-like  parasite  {PnitaMoma  or  Lingnaiula)  which 
inf«»u  the  frontal  sinui^es  of  more  than  half  the  skulls  examined.'' 
Bangs,  in  a  Review  of  the  Weasels  of  Eastern  North  America  (Troc. 
Biol.  Sue.  Washington.  Vol.  X,  p.  1, 1896)  speaks  of"  the  fmraiiite  that 
attacks  the  frontal  sinuf>es  of  these  animals  as  well  as  tboM*  of  their 
rdatires  the  skunks,  mink,  and  otter.*'  Putorius  not'flwrareiutiti  he 
lavs  **  suffers  so  much  that  it  is  hard  to  get  i>erfect  skulls.*'  See  also 
tW  figures  of  skulls  in  Merriam's  Synopsis  of  the  Weaiiels  of  North 
America  <  N.  A.  Fauna,  No.  11,  1896). 

The  swellings  in  the  frontal  lK)nes  of  the  specimen  of  Mephitis  sul>- 
Mtltrd  to  ro«*  are  cause^l  by  a  nematode  worm  which  in  every  particu- 
lar agrrrf  with  Fiiarvides  mtisirlarum  van  Reneden  (M^*ro.  s.  1.  Vers 
Intestinaux,  p.  267,  1861),  and  I  have  no  he>«itancy  in  ascribing  it  to 
that  s|«^ea.  tUch  of  the  swellings  ointaincil  a  nest  of  at  lea»t  (lAeen 
to  t«ietity  of  the  wornip.  The  parasite  i»)  common  in  Kurofie,  occurring 
ia  the  air-pansages  of  several  s|»e<*ieii  of  Martinn  and  Weasels.  It  has 
herti  d#p>rrilM'd  and  fignnd  in  ibc  frontal  sinni<ej«of  MuAt'Ui  by  Weijcn- 
bertrb  .\rrb.  N«VrUndaises,  Tom.  III.  p.  42M,  18t>8),  and  vt»n  Linntow 
Arrb  Nalurg.  .labr^r.  \\\\  Bil.  I.  p.  'M\0,  \Hl\\)  has  dm-ribe*!  it  fn.m 
ibr  rthnioid  nnd  frontal  lMin<'M  of  Muj*hlit  and  Pnloriu$.  Tlit*  parasite 
»  aluttv*.  din*<*tlv  or  indircctlv,  conncct4N!  with  the  n*spimtorv  nvstcm. 
Tlir  object  of  ibis  not«*  i**  to  call  attention  of  the  occurrence  of /VAi- 
r^ntirt  tuti»ttlarum  in  Anierica,  and  to  »ibow  that,  without  d(»ubt,  the 
twrlliniT*  •**  common  in  the  rtkulU  <»f  American  skunks  an'  cau>»ed  by 
thr  prr«M-nor  of  tbiii  nematmle  in  the  fn^ntal  (*inuFK*i«;  and  that  the  pre- 
valrut  frontal  enlargements  of  other  .Xmerican  .Mii.»telitl:e  are  probably 
due  to  the  name  panuite. -  W.  McM.  W«M»i>UiHirii. 
Mii**-uni  of  (*om|Mirative  />M>lni;y, 

Cambridge,  Ma««».,  «lan.  21,  1^97. 

A  Peculiar  Appendage  on  the  Thelycum  of  Pcnxua.' 

A  »bort  preliminary  note  by  l>r.  Kiobinotiye  tindertak«>^  to  •'bow  that 
th^  Iraflike  ntnieture  fin^t  drfM^rilMsl  byS|M*nce  Hate  in  the  fballen^'er 
repr>rt  on  the  Macnira  an  an  appenila^e  <»f  the  Hcondary  M-xual  or^an 

*  Tbf  /oi»l<]fi4-aI  Maipiiiue,  Toki<i,  VlII,  'AK 
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o(  Penctns  is  not  formed  on  the  animal  that  bean  it,  but  in  the  dilated 
end  of  the  ductus  ejaculatorius  as  a  secretion,  and  that  probably  it  is 
carried  over  to  the  female  during  copulation.  It  has  no  cellular  struc- 
ture whatever,  and  is  found  in  a  rolled  up  condition  in  the  ducta  of  the 
males. 

It  was  described  bj  Spenoe  in  the  Japanese  variety  of  P.  tianalicw- 
UUiiBf  and  is  to  be  found,  though  not  so  conspicuously,  in  P.  semim/eo- 
tus,  P.  eurviro9tri8,  P.  monoeerus  f  and  P.  sp. —  (The  Japanese  mayebt). 
Dr.  Kishinouye's  observations  were  made  chiefly  upon  P.  canalieulaiu$ 
and  P.  manoeeros  f — F.  C.  K. 

Nerve-endings  in  the  rennet  glands  of  the  Vertebrate 
Stomach  J — The  nerves  spreading  out  over  the  serous  membrane  of  the 
vertebrate  stomach  arise  from  the  plexus  of  Meisner  and  form  two  other 
plexi — one  under  the  rennet  glands,  the  other  below  the  ephithelium 
of  the  stomach.  The  simple  nerve  fibers  form  a  plexus  about  the 
membraua  propria  of  the  glands  and  now  and  then  pierce  it,  spreading 
their  fine  branches  out  around  the  cells.  Each  branch  ends  in  a  vari- 
cosity, but  does  not  penetrate  the  cell  as  supposed  by  Nawalichin  and 
some  others.  In  this  conclusion  Dr.  Kytmanow,  the  author  of  the 
paper  cited,  is  in  agreement  with  Erich  Mueller,  Smirnow,  Arestein 
and  others  who  have  studied  the  peripheral  or  epithelial  terminations 
of  nerve  fibers.  His  study  upon  the  stomach  of  the  cat  was  undertaken 
to  determine  surely  what  Erich  Mueller  bad  left  as  uncertain,  namely, 
whether  the  fil>ers  terminate  inter-  or  intra-cellularly.  For  this  he  em- 
ployed  the  Golgi,  methylen  blue  and  gold  chloride  methods.  With  the 
first  he  was  unsuccessful,  but  with  the  other  two,  especially  with  the  me- 
thylen blue,  he  arrived  at  the  conclusion  that  has  been  given. — F. 
C.  Ken  YON. 

The  Breeding  Haunts  of  Ross'  Gull. — One  of  the  valuable 
ornithological  facts  that  the  **  Hero  of  the  White  North,"  Nansen, 
has  to  relate,  is  that  he  has  discovered  the  breeding  station  of  the 
circumpolar  gull,  Rhodostethia  rosea  Macy.  The  small  group  of  islands 
which  he  calls  the  Hirtenland  group,  where  he  found  the  birds  in  large 
numbers  and  breeding,  lie  in  81**  38'  N.  Lat.  and  63°  E.  Long.  They 
seem  to  occupy  a  position  within  an  area  laid  down  by  Payer  as  Wilczek 
land. 

Proper  name  for  the  Western  Horned  Owl  of  North 
America. — In  the"  Auk**  for  April,  1896,  p.  153  I  published  a  reri- 

>  Intern.  Monatsch.  Anmt.  Phyi.,  XIII,  402-5. 
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•ion  of  Nortli  AmericMi  Horned  Owls  in  which  I  showed  that  the  nan>e 
9mknrtiituM  Hot.  wMSsjnonjro  of  ardurta  Swains,  and  hence  untenable 
for  the  lif^t  colored  Bubo  of  the  western  states. 

Id  the  same  fmper  I  prop<ieed  to  recognize  the  small  Bubo  of  southern 
Oali^^niia  as  a  distinct  subspecies  under  the  name  parifictu  Castiin. 

For  the  old  **  *ubarciitu$*'  I  proposed  the  name  occideuUilU  and 
aelected  for  mj  type  a  specimen  from  Mitchell  Co.,  Iowa  (No.  26435, 
Coll.  Acad.  Nat.  Hciences,  Phila.)  which  showed  the  greatest  contrast  to 
tbe  Knall  Californian  race. 

Thi«  Sfiecimen,  however,  unfortunately  proves  to  be  intermediate  be- 
tween B.  rirginianwi  and  aretirus  and  doen  not  belong  to  the  race  which 
I  had  intended  ti>  rename;  the  latter  not  extending  so  far  east  (Hee 
Aok.  Jan.,  1897,  p.  132.) 

Such  being,  the  cane  my  name  '*  ocrtVi^ri/a/i« "  must  be  relegated  to 

tyoonTny  and  I  would  pn)i>ose  for  the  Horned  Owl  of  the  interior 

United  Hiates  (^the  **  subtirriunui  **  of  author**,  nee.   Hoy)   the  name 

fmlUMTHM,  designating  as  the  type.  No.  152219,  Coll.  V ,  S.  Nat.  Mus. 

i    Wataon  lianrh,  18  mi.  S.  \V.  of  San  Antonio,  Texas. 

Huho  rirfininntiM  jMiUrsernM  is  stiialler  and  palt*r  than  the  true  vtrt^ni- 
«Bii#''tbr  wing  measuring  13.75  in.)  with  much  \em  rufouH  admixture. 
Thm  barring  on  the  lielly  'i»  much  finer  and  iUv  feet  nlmoi«t  pure  white. 

While  not  diflering  no  much  in  t^itv  from  //.  r.  fmripniM  aj«  indicated 
la  my  fi»rin#»r  pn|M*r  <  Auk.,  IM'.MJ,  p,  150),  ii^coloralion  iH({nit4Mli*(tinct. 
The  Uttrr  rac<*  \n  darker  thnn  pftifesr*  njt  with  tnore  black  iidiiiixture 
abtivr.  hfavi«*r  bar*  on  the  l>cllv  Hud  with  the  f<*et  ninre  m(»ttl<Hl  with 
nifoiM  an<i  bp'wn. 

\n  rnUTUi^  Ihtfut  virgininnus  /xirifiViM  < 'iu».^.  in  the  .Supplement  to 
their  Check  List  the  Anieriean  <  >rnitliolo^if«t«*'  I'nion  Committ«'e  have 
added  to  the  c^mfusion  by  giving  it  the  f»an)e  number  as  Iim  aln*ady 
hren  given  Ut  B.  >.  mUuraiuM, 

The  vari«>u«  rarest  of  our  lIonuHl  Owls  fihould  mtw  utand  as  foliow.ii 
ia  tbe  A.  O.  V .  Li«t  : 

375.    //u/mi  rirr/irii'iniij  '  ituielin).     <  treat  IIorn<NH)wl. 

375a.   Bu^^o  nrfjininHiu*  jMiUt^en*  ^UMu\      Wei»teni  Ilorneil  Owl. 

375b.   Buho  rirfjinutnu*  arrtirtu  fSwain««)n  *.      An  tie  lIorntMl  Owl. 

375c    //t46o  rir/ifii'i'lUJ  •ri/ur>j/ii4  Kid^way.     Ounky  Horned  Owl. 

S7'Mi.   B**ho  vinjiuianus  jHt4'ifi*'us  i^HN^iu,      I'aeilie  lloriHMl  <  >wl. 

—  WiTMKh  SroNK.  A^^^t'i.  Xif.  Sri  .   /*/iiAi. 

An  Incomplete  List  of  the  Mammals  of  Bcrtic  Co.,  N.  C.  - 
Dunng  the  yram  IHHI.  I^irj  and  lM!i:{  we  rei*eiv«Ml  n  nnniU^r  <if  miall 
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mammals  in  the  meat  and  in  alcohol,  from  Bertie  Co.,  N.  C.  The 
specimens  came  from  that  part  of  the  county  which  lies  a  few  miles 
west  of  the  shore  of  Albemarle  Sound,  and  about  midway  between  the 
Tar  and  Chowan  Rivers.  Nothing  larger  than  a  Flying  Squirrel  was 
sent,  hence  the  list  is  by  no  means  a  complete  one,  though  it  contains 
several  records  of  interest.    The  following  were  the  species  obtained : 

1.  MieroUis  pinetorum, — One  specimen,  Jan.  22,  1801,  and  three  in 
July,  1891.  {Microtus  peiinsylvanietis,  one  of  our  commonest  mice  at 
Raleigh,  was  not  obtained  at  all.) 

2.  PeromyscuB  leueopus. — Twenty-one  specimens  were  received  of 
this  s|)ecies,  showing  it  to  be  the  predominant  Deer  Mouse  of  the  locality 
as  against  the  next. 

3.  Peromyicm  gossypinu^, — Four  specimens  of  this  species  were 
secured,  one  being  in  the  bluish  pelage  of  the  young. 

4.  Peromyscus  aureolus, — Thirty-seven  specimens.  The  larger  num- 
ber received  of  this  arboreal  species  was  due  to  the  ease  with  which 
they  can  be  caught  in  their  nests,  when  one  once  knows  just  where  to 
look  for  the  sai<l  nests. 

5.  Reiihrodontomys  lecontei. — Ten  specimens  of  the  Harvest  Mouse 
were  received.  Like  P.  ieucapus  and  P,  gossypinus  they  were  mostly 
caught  in  traps. 

6.  SeiuropterM  volans. — Four  adults  and  three  young  of  the  Flying 
Squirrel  were  received. 

7.  Puiorius  fioveboraeentis. — Two  young  Weasels,  a  male  265  mm.  in 
total  length,  and  a  female  234  mm.,  were  the  only  carnivora  contained 
in  the  collection.     Date  of  capture.  May  16,  1892. 

8.  Sodlops  (upiaticui. — Four  specimens  of  the  Common  Mole  were 
taken  July  9, 1891 ;  March  24  and  April  22, 1892,  and  March  18, 1893. 

9.  Biarifia  piirvn. — Twelve  specimens  were  dug  out  of  an  old  stump 
on  Jan.  21,  1892,  and  four  others  were  also  secured. 

10.  Sorex  longirostris, — One  specimen,  collected  June  13,  1892. 

11.  Alalapha  borealis. — Thirty-six  si>ecimen8  of  the  Red  Bat  were 
obtained.  This  and  the  next  are  evidentlv  the  common  bats  of  the 
locality. 

12.  A,  cinerea, — Three  specimens  of  ihe  Hoary  Bat  were  collected, 
one  each  on  Oct.  10  and  Nov.  1.  1892.  and  April  8,  1893. 

13.  Nyctieejiu  humeralii*. — Sixty  one  s|>ecimenx.  Of  twenty-seven 
specimens  caught  roosting  in  an  old  house  on  June  18  and  July  1, 
1891,  all  were  females. 

14.  Venperugo  rarolinensis. — Of  this  bat,  one  of  the  commonest  at 
Raleigh,  only  six  s{>ecimens  were  receive^!. 
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15.  A'Uiomyierif  ju$ra. — Three  8|)eciinen8  of  the  I^rge  Brown  Bat 
were  •rcurNl,  uken  on  Aug.  17,  1891,  and  March  7  and  Nov.  9,1893. 

16.  Ijtuiun^irris  nodivagant. — Six  S|)eciraens  of  the  Silver  Black 
BaI  were  taken,  four  on  July  1,  1891,  and  two  (caught  in  a  hollow 
tffwe^  I>ec.  2G.  1H«»2. 

17.  y»Mf»rriUy>  iuci/ugits. — Three  upecimens  of  the  Little  Brown  Bat 
were  taken,  one  each  on  July  9. 1891,  Aug.  3,  1892,  and  July  17, 1893. 

1^.  Pi^Ti^tHS  notcrotw, — Big-eared  Bat  One  8|)ecinien  was  taken  on 
Fab.  1,  1H<I3.  and  two  on  Oct.  24, 1894.  This  bat  and  Ata/apha  cinerea 
bare  alfri  U^en  taken  at  Weaverville,  in  the  western  part  of  the  8tate, 
but  n«>t  af  yet  here  at  Kalei^h.  The  8|)ei*inien8  were  furnished  to  us 
by  Mfwm.  Thus.  A.  Smithwick.  of  Walke,  and  J.  W.  P.Smithwick,  of 
HaiM  Smici. — (\  8.  Brimi.ky. 

Preliminary  Description  of  a  New  Race  of  the  Eastern 
Vole  from  Nova  Scotia.—Tliere  is  in  Nova  Scotia  a  iiniall,  hright- 
coloreii  %-ole  with  tniall  hundii  and  blender  feet  that  seems  sul>s|)ecifically 
dulinct  Ironi  thi*  largi*  durk-ctiiore<l  s(»uthern  itirrotus  prnnfylMnims 


It  Itveii  in  great  nuniU-rK  in  the  fi(*ld«  and  frenh  water  marshes,  hut 
evpccially  in  the  ^laile-like  o|H'ningii  in  the  spruce  forest,  where  little 
ipnn,;  l»riNik«  run  di»wn  through  the  lH*di> of  ruMhex  (t/ifncti«  sp.)  among 
vhii  h  it^  runiinv**  c*an  Ih*  tKH*u  in  all  direction t*. 

Tk>«'  ii«*«i  firm,  haM'd  on  a  s«*ricH  of  Mxty-three  B|»ec*inienK.  may  Ite 
rliarai--t-rir<fl  nit  fi>IInUfi 

Mi'K'<(i«>  ri,N'j(?«Yi.v.iNirr;*  A('Ai»i(  r**  Milwp.  nov.  7y;H  from 
Ihifhy.  N'vn  S'otia.  No.  "Jl.Vi  9  old  ittjiilt,  Coll.  of  K.  A.  and  O.  UiingH. 
('<^lliNi«Hl  liy  n.  Hangs,  July  22.  1M94.  Totnl  length  172.  tail  verte- 
hrv   r*.  f.iiiij  fM.t  2<». 

f§»fri'ti  t 'hantrirrt. — Sire  HUialler  thiin  }f.  prutiftfit^iniruj*  tyfiinn  : 
kabd«  vtry  umall  ;  f«*et  "lendi-r :  colore  hriirht  ;  ukull  snniller  thun  tlmt 
(if  J/  /'^nn0'ffvit*nr»i  iujm^uA  and  liglit4T  throughout  ;  inriimr  t«'«*tli  nnirh 
iT'-rr  •.(-ndrr. 

f  »l,.r  ti,  ifiri/#r  prhitff,  u|i|N-r  |mrt.<«  luiitre-lirHU n,  sonienhni  -hndrd 
with  rti*M-t.  with  wry  few  Mttrk-(i)>)HMl  liiiim  in(ernii\etl ;  under  piirt* 
da/k  i:rn\.  nfti-n  wanlievi  nilli  )iutf\. 

/n  •umii.i#  r  ^//"//lyr-.  u|i|i«-r  |»iirt«*  with   ru«M*l  the  |iredoniinntin;;  «*i(lor 
At  till*  Pi'iiMin  }f  ft'  ftn'yf**tniruf  ii/xi«/fi*iM  i«  murh  pitliT  iiiid   liri)^'litfr 
<fe«lt.rt«|  than  .1/.  fH  HHiuh  •iu\r%^9  ttffuru*  \ 

f 'r^ni'i/  '  7t<ir'U*f«f-j.  >Kiili  "mailer  thnn  ihni  *»(  M.  f>rt»tit',f**tntrtiii 
typtr-t*  .ind  li^ht'T  throughout  .  (mttern  of  iiinnifl  loMiiii;  nf  molsr 
t«rtk  siriiilar  ;  im  ii^.r  te«*th  inueh  more  slrmh^r. 

17 
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Size  of  skull  (average  measurements  of  ten  old  adult  topotypea).-* 
Basilar  length  23.9,  Basilar  length  of  Hensel,  22.8,  zygomatic  breadth 

14.7,  mastoid  breadth  11.8,  greatest  length  of  single  half  of  mandible 
15.6. 

Size. — Average  measurements  of  fifteen  old  adult  specimens,  males 
and  females,  from  Digby,  Nova  Scotia,  total  length  167,  tail  vertebras 
45,  hind-foot  20.3. 

Remarks. — Compared  with  Microtiu  frontigeniiSf  M.  pennm/lvanieus 
aeadicus  is  larger  and  much  more  brightly  colored,  and  has  smaller 
audital  bullae. — Outram  Banos. 

A  New  Race  of  Gibb's  Mole. — In  his  recently  published  Re> 
vision  of  the  American  Moles,*  Mr.  F.  W.  True  treats  Gibb's  Mole, 
Neurotrichus  gibbsi  (Baird),  from  the  whole  coastal  strip  from  British 
Columbia  to  San  Francisco  Bay  as  one  form,  although  he  points  out 
the  fact  that  Southern  examples  are  larger  than  Northern  ones.  I  hare 
long  considered  the  species  to  be  made  up  of  two  well-defined  and  easilj 
recognized  races,  for  the  Southern  one  of  which  I  now  propose  the  name : 

Neurotrichus  giBssi  hyacintiiinus  subsp.  nov.  Th/pe  from 
Nicasio,  Marin  Co.,  Cal.,9  old  adult.  No.  1240,  Coll.  of  E.  A.  and  O. 
Bangs.  Collected  by  C.  A.  Allen,  March  10, 1894.  Total  length  127, 
tail  vertebrae  41.4,  hind-foot  17.5. 

General  Cfiaraders. — Size  considerably  larger  than  N.  gibbsi  iypieuB  ; 
color  uniform  black,  instead  of  deep  brownish-plumbeous  as  in  N.  gibkH 
typicits;  skull  larger  and  relatively  broader. 

Color. — Black  all  over,  with  in  places  green  and  purple  irridescence ; 
under  fur  black. 

Cranial  Characters. — Skull  larger  and  relatively  broader  than  that 
of  A^  gibbsi  typicuA. 

Size  of  the  tyi>e  skull,  Basilar  length  (basion  to  front  of  premaxilla) 

19.8,  mastoid  breadth  11.4.  (One  of  the  largest  skulls  of  N.  gibbsi 
typiciuf,  from  a  series  of  eighteen  from  Sumas,  B.  C,  No.  5513,  Bangs 
Coll.,  measures:   Basilar  lengih  18.4,  mastoid  breadth  10.2.) 

Size. — Average  measurements  of  two  adult  s|)ecimens  from  the  type 
locality:  total  length  123.8.  tail  vertebrae  39.7,  hind-foot  17.  (The 
average  measurements  of  the  ten  largest  adult  specimens  of  N.  gibbsi 
typicHs,  from  a  series  of  eighteen  from  Sumas,  B.  C,  are :  total  length 
116.4,  tail  vertebne  38.4,  hind-foot  17.4.) 

Remarks. — I  am  unable  to  say  just  where  the  two  races  of  Gibb'a 
Mole  meet ;  but  the  San  Francii^co  Bay  specimens  are  very  difierent 
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fiwa  tbc  Brituh  ColumhiB  oira,  and  well  warrant  dividing  the  *peciea 
tMo  a  *ii»ll  plumbeoua  Norttwm  and  ■  large  black  Southern  race. 

U  lh«*un>n>erar  1896,  Mr.  Allan  C.  Brooke  took  aMrieii of  JV.i^&6m 
ifpitttM  uu  Mount  Baker,  at  tbi-  very  edge  of  the  iiereniiial  «iow.    He 


Ki..    I.  Vi'i.  2. 

nt   I      .V'^r-'rirAiu^Wrfi  fyfMctu         tV- 2,   SfBrolT'iehut  gUibti  ht/oeiHthinvt 
N«.  V.I.i,  ]Unc<|-(.II  <  X  (.  (Tj(*)  I  J. 


Mj*  ib«!>e  ■pn-inM-ix  dii  ant  ilifTi-r 
l--«'.an-l*  ah-iiii  Siimai'.  It.  ('.— Oi 


any  wny  fruni  thow  laken  in  the 


Zoological  News.  I'ltMio/oA. — Aiiionc  the  l*r<>l'>r<>a  <l<vrrilied 
t-<  I>r  <  .\  K..r..i<l  I'.pr  tbi'  I'mvirM-  liny  r<-^'i»[i  i.f  Uke  Mirliigan* 
M>*r*  ar.  ;.".'  |{ln><>|--U.  :>  II<-li..i.ia.  '.'U  M &< I i),-'| •)>'>».  an.)  .'U  liil'iixorJa. 
Tlir  <~I"M-  corntiiN-iKiriKi'  Ih-Iw<i'1)  the  l')iirii|H-uii  iitnl  llic  .Viiicririin 
\'fA,-t--»u  fnuiin  \»  •h.>»u  in  the  fait  thai  out  nt'  ihc  M  !<|H'i-i<-s  that  lie 
;w*  '.  ■  ar.-  nix.  r...i(..|  u.  Kiir..i..'.  With  iwi  i-x.ri.ti..ri^  l\,<U.j,hrya 
'yfUf-.m  Btxl  (,7.r..-J».iHm<-iit(^>im,i-vi'ry  am- ■<(  tlii».e  that  bf  n-i-i>rda 

I-V«.  a.  n-...r.l(sl  l.y  /arliaria-. 

T'  Mi;l  I  I  ^KM.—'l  ••>  n.->«    .|»'d.-.  .if    rtirUllHti.!  iir.-  .l.«-ril..-.l   »,. 

/•fcr,»,,r H./>/./  sikI  M'*->-mui  icinjii  n-op-div.-ly  in  Itiilhtiii  N>i.<i 

r.r  I).'  Mxhit-Kii  l-'i-b  ('..inn>ii»i<>ri. 

|{"T*f-kM  -  ill  ll><-  >am<'  Il>ill<-(iii.  II.  S.  ,K<iiniiiK«  ibio-rilK^  a  new 
fiiilVr.  I'ttlufit  ti/fiiiifrri 

M,.ui«  I— Iti  >  li*l  '.f  lb.-  m..llu-k.  ..rT.Miie-».-.-,*.'ml>ni.inK  71 
■|«<i(*  .f  IVWy)ii»ta,4l  U-iiiif  acgitatii-  ami  r>4  Irrrrntriitl  (ia^ta-miHiila, 
•Km.;    •..  U>rh    Ki.l)   Coni 

•<  .«tnl«ti.m  to  iho  /o<i1<vT  <>f  TFniimr*.  Nu.  I.  U<>1lu>k>.  il.  A  IlUbrj 
Mt4-   N    Kbuftik      IVir    t'hil.  .traa-Hct.,  IHINI,  |>  IW 
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I  note  the  description  of  one  new  species,  Aneulo9a  harj>ethenn$  Pilsbry. 
It  is  distinguished  from  A.  mbgloboaa  Say.  by  its  globular  form  and  the 
angulation  at  the  base  of  the  columella;  "  face  of  columella  concaTe,a 
projecting  angle  at  union  of  oolumellar  and  basal  lips/' 

Mammalia. — The  mammals  collected  by  Dr.  A.  Donaldson  Smith 
during  his  expedition  to  Lake  Rudolf,  Africa,  representing  50  genera 
and  77  species,  7  of  which  are  new,  have  been  described  in  the  Pro* 
ceedings  of  the  Academy  of  Natural  Science  of  Philadelphia  (pp.  517- 
546)  by  Mr.  S.  N.  Rhoads. 


EMBRYOLOGY.^ 

Spinning  Powers  of  Certain  Eggs. — It  is  well  known  that  the 
protoplasm  of  many  one-celled  animals  may  flow  out  as  excessively 
delicate  threads  of  living  matter  that  exhibit  remarkable  currents  and 
contractile  phenomena.  Something  similar  to  these  (ilose  "  pseudo- 
podia  "  is  met  with  in  certain  cells  of  many-celled  animals,  as  in  the 
pigment  cells  of  the  retina,  etc.  In  a  recent  paper  by  Gwendolen 
Foulke  Andrews'  it  is  claimed  that  the  eggs  of  star-fish  and  sea-urchins 
form  very  much  the  same  sort  of  delicate  pseudopodial  filaments  as  are 
produced  in  those  one-celled  animals. 

These  thread-like  processes  are  '*  spun  "  out  from  the  protoplasm  of 
the  egg  in  such  exceedingly  delicate  fi]am>Bnts  that  they  have  escaped 
notice  and  have  now  been  revealed  only  with  good  lenses  and  excep- 
tional optic  resources. 

From  the  elevation  of  the  egg's  surface  that  meets  the  sperm  a  "  tuft "' 
of  fine  threads  is  spun  out ;  the  whole  surface  of  the  eggs  spins  out  fine 
threads  to  make  the  egg  membrane  ;  the  egg  spins  during  cleavage;  it 
spins  out  the  cilia  that  move  the  blastula  ;  it  spins  filaments  across  the 
cleavage  cavity  and  from  one  germ-layer  to  another  in  the  gastnila ; 
and  the  polar  bodies  spin  like  the  rest  of  the  egg. 

These  threads  spun  out  are  flowing  material  that  branches,  anasto- 
moses, shows  currents  and  other  phenomena  very  much  as  do  the  pseudo- 
podial filaments  of  such  one-celled  animals  as  (rromia. 

*  Edited  bj  E.  A.  Andrews,  Baltimore,  Md.,  to  whom  mbstrmcts,  reviewi  and 
preliminmry  noteti  mmj  be  sent. 
'  Joumml  of  Morphology.     February,  1897,  pps.  367-389. 
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TIm  OMBibraoe  Uuit  b  formed  after  entnmce  of  a  tpenn  is  made  iu 
tbe  aM^urebiD  bj  the  following  spinoing  pheDomena.  In  normal  eggs 
of  Ecfaiaiia  clear,  bomogeneoui,  ttraight,  smooth  filaments  flow  out  from 
tbe  €0.  yt^Tx  doee  together,  and  all  attain  tbe  same  length  about  the 
lie  time.  Theae  filaments  then  seem  to  fuse  at  the  tips  to  make  a 
Qsiluig-like  film  tbat  grows  thicker.  Tbe  space  between  the  filaments 
M  cbes  filled  in — in  some  undetermined  war — and  thus  tbe  membrane 
wcMa  pieced. 

In  abnormal  eggs  the  spinning  is  irregular  and  more  in  the  form 
«*f  tufta  and  brushes  that  are  more  readily  ob«er\'ed. 

In  the  starfish  after  such  a  membrane  iif  formed  the  egg  sends  out  a 
luft  uf  threacN  from  the  place  where  the  |>olar  bodies  were  formed  and 
tbeo  ceaaes  to  spin  ;  soon  the  general  surface  spins  again  and  continues 
to  d«i  so  duriiiff  clf-avage.     These  filaments  branch  and  anatomose ;  they 

\y  lirud  suddenly  at  the  baiie  and  even  l>end  over  at  right  angles  at 
|»i>itit  in  their  course  ;  they  may  start  from  the  surface  of  the  ^\f^g 
at  rari<ius  angle*  even  tangentially  ;  they  may  run  out  and  attach  them- 
wlvea  t«»  the  fVK  membrane. 

When  I'lvavage  nf  the  egg  Iwgins,  the  spinnings  show  pec*uliar  actiT- 
ity  near  the  plane  where  the  cells  will  separate.  As  the  cleavage 
forruw  is  fornieil  threadi*  sfiin  from  one  side  U\  the  other  so  that  the  two 
eriU  arr  c«*iiiiiN-t4>d  by  rross  filatiH*iits  w^  fast  as  th<>y  are  sefmrat^Ml  by 
iW  plai)^  "f  rlt-avatfe.  The*  li«|uid  l»etw«H*ri  th<*  eel  In  is  cn)i«M>d  by  many 
BSijsC  d«*iit-«tr  »traiMU  anil  •k«>ins  uf  tiliimcnti*  thatronn^rt  i\w  twort'lls. 

U'brn  th*-  two  i^*\U  sulNM*«|tH>nlly  appmach  and  tlntton  H^aiiiKt  one- 
a»«4her  thr  ci>fin«*<*tifi);  fftrand«  iihiirt4*ii  and  thirk<*n  ni«  itctiiitructing  t(» 
draw  Xh^  criit  tiiirrthor.  Whpn  prfswurt*  ih  nppli(*d  to  siirh  oelld  the 
r»4iiicrttui;  (hrrfid«  ap|M*ar  a*  if  r<*i*tsting  M>paniti<»n  cif  the  c<*lli*  and  as 
:!  ii>  >r«*  !ii-nv«'  in  drswin;;  tliem  t<»g«*tlior. 

fjairr  vbeti  n)«*rr  rrlU  an*  f<»rnie«l  th<*  i^inu*  pht»nt>mena  arc  p<M*n  and 
•brti  tbr  r}r«vat;f  cavity  iji  prt*M*nt  it  is  rn^niwd  by  n  network  of  inter- 
iaced  blamrnti  •pun  nut  frt»ni  the  inner  ends  of  the  ci*lU.  Tliene  fila- 
mscits  n»niM*et  sdjnc«*nt  e«*IU  and  aUo  the  most  n*mote  cvlU  of  tli<* 
biaaCuia 

\%  IfeTii  thr  b)a*tula  in  ready  to  snini.  the  ext4*rnal  ftpinnin^i*  (va'>e 
|i«ra  vhite  an«i  then  f*tart  ai^ain  an  nunH-riu*  pr<M*<i«M*H  fnmi  tlir  ^M-nrnil 
pvllirir  ail  t«r<*oniing  very  long  and  active  an  the  well  kn<»«in  "t*tlia** 
tkat  pr'i^l  thf  blafktula  tlin»u^h  the  water. 

la  the  gaMrula  stagi*  iMith  entiMlrrni  celU  and  e<*t(H]erm  cells  i»pin 
iiaoartila  that  vr%9m  the  blantiMHeleand  oinnei*t  all  the  tvlU.  Whrn  the 
mawtti  bynie  rrlls  are  formed  they  t«M»  spin  many  tilanienta  that  connect 


244  The  Ameriean  Naturalui.  [Mar«h, 

with  the  other  cells  and  with  other  filaments  so  that  the  blastoccele  is 
traversed  by  a  very  complex  network  of  anastomosing  filaments  arising 
from  all  the  germ  layers.  These  internal  spinnings  remain  active  up  to 
the  time  of  formation  of  the  proctodeum,  at  least. 

The  polar  bodies  spin,  from  the  first,  very  fine  pseudopodial  filaments 
that  soon  unite  with  the  egg  and  with  the  egg  membrane  as  well  as  with 
filaments  from  the  egg  so  that  the  polar  bodies  are  henceforth  (up  to  the 
period  of  the  late  gastrula,  at  least)  united  to  the  egg,  and  to  the  result- 
ing cells,  by  threads  of  living  material. 

The  shape  of  the  polar  bodies  may  be  changed  as  if  distorted  by  con- 
traction  of  these  filaments ;  and  change  of  place  of  the  polar  bodies  seems 
also  to  be  due,  at  times,  to  contraction  of  the  filaments. 

In  the  anastomosing  network  that  connects  the  egg  with  the  polar 
bodies  material  is  carried  hither  and  thither  in  the  currents  that  flow 
along  the  threads. 

Eventually  the  polar  bodies  may  be  taken  in  to  theblastula,  through 
the  cleavage  pore,  and  henceforth  be  connected  with  the  network  spun 
out  from  the  inner  ends  of  the  blastula  cells  and,  later,  with  the  fila- 
ments from  the  entoderm  cells  of  the  gastrula  also. 

The  natural  criticism  that  these  spinning  phenomena  are  abnormal, 
pathological,  and  hence  of  less  wide  interest,  h  met  by  the  author  with 
the  statement  that  every  precaution  was  taken  to  maintain  normal  con- 
ditions and  that  the  eggs  described  were  from  lots  that  formed  normal 
larvae,  or  even  themselves  grew  into  normal  larvse  after  the  observations. 
Moreover  it  is  granted  that  heat,  poly8|)erniy,  immaturity  of  the  egg 
and  adverse  states  of  the  water  resulte<l  in  very  profuse  spinning  phe- 
nomena, but  these  truly  pathological  phenomena  were  very  diflerentin 
character  and  easily  distinguished  from  the  le&s  obvious  phenomena 
believed  to  be  undoubtedly  normal. 

It  is  thus  claimed  that  in  these  normal  Echinoderm  eggs  the  proto- 
plasm can  project  delicate  living  filaments.  That  these  are  concerned 
in  the  formation  of  the  egg  membrane.  That  they  connect  the  cells 
during  cleavage  and  gastrulation  so  that  the  protoplasm  is  coniinuoui 
throughout  the  larva  and  not  separated  by  the  cell  ttalls. 

As  ap|>ea  ranees  indicate  that  these  connecting  filaments  are  contractile 
and  that  they  aid  in  drawing  the  cells  together,  they  may  thus  prove 
to  be  the  basis  of  the  so-called  "  cy to-tropic  "  movements  exhibited  by 
the  blastomeres  of  various  eggs. 

Moreover  as  these  filaments  are  living  bands  and  as  material  pastes 
along  them  from  one  cell  to  another,  the  author  thinks  they  may  prove 
to  be  the  means  of  that  coordinating  communication  in  the  cell-aggre- 
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gmi«  poiUilated  by  certain  workers  in  the  field  of  experimental  enibry- 

The  fiolar  bodies  are  said  to  spin  like  the  cells  of  the  egg  for  a 
long  time  after  their  formation  and  to  remain  so  long  in  protoplasmic 
oootinuitv  with  the  other  cells  that  there  is  a  |>ossihility  they  may  not 
be  entirely  without  a  place  in  the  developmental  changes. 

Tbe  fieouliar  activities  of  the  protoplasm  of  these  eggs  together  with 
many  general  <)uestions  connected  with  such  phenomena  will  be  a>n- 
•iderr<l  in  a  scomd  |>a|»er,  now  in  press. 

Though  these  remarkable  phenomena  are  new  to  our  knowledge  of 
cfQt*  the  reviewer  would  suggest  that  what  is  here  seen  as  living  fila- 
■Mtits  may  have  appeared  to  other  observers  as  a  protoplasmic  envelope 
oa  the  outside  of  the  egg.  Thus  it  may  be  that  the  very  thick  cover- 
iftg  ** /V(ilop/a«m4i  mantel**  figured  and  described  by  Selenka'  in  the 
Ophuirid  ^Pfthutglyphn  iarrrUtsti  and  the  much  thinner  "  J^-otoplasma 
tckirkt  '*  in  the  t^hinid  tUnmgyloceidrutuji  liHdwn,  which  aliM>  enters 
the  cleavage  cavity,  are  really  a  (*olleotion  of  spinnings,  possibly  some- 
what |iathological.  In  the  last  named  ease  thi.<(  outer  envelo|)e  of  the 
egg  haik  rei'ently  been  emphasized  by  Ilammar*  as  a  connection  between 
tW  cells. 


PHYSIOLOCJY. 

The  action  of  the  venom  of  the  Australian  Black  Snake. — 
Ff'tm  numerous ex|)erinH>ntii  detailed  in  a  lt*n^ttiy  pafKsr  in  tht*  «)(>urnal 
sn«l  l*n»<'»*<-^linir«  of  tlif  Uoval  Sk'u»iv  of  N<*h  S*iith  NValc****  ('.  J.  Mar- 
tin  c>'^rlud«fk  briefiv  that  (hr  vcuoni  of  the  Auttniliaii  black  snake 
i'0^u*iff  htJi  jHfrf»hynttcujii  in  r<»niprt*heni*iv('  in  its  action,  but  affects 
|>ruiripmlly  the  (hn*e  m<>f»t  vulncrubU*  |M>iii(it  of  the  higher  or^^unism, 
bam«'l%,  the  bltHMl,  hc*art.  and  the  nspirutory  center  in  the  nu'iluiiu. 
lu  nH-th*!*!  of  «ie>«tro\ing  life  (ie|M*n<ls  ei^M'ntinlly  u|M>n  the  (HHicvnt ra- 
tion with  mhirh  the  venoni  reachei«  the  circuhttion.  \Vli«-n  the  conctMi- 
trmti-'ii  rrarh«'«  a  certmin  limit,  drRth  niity  be  altnoif  iu.ttantiinmiin  from 
sctiagiilatinn  of  the  bl<HMl,  thuK  ending:  «'ir<  ulatioD  If  the  conceiitra- 
tiofi  fall*  f»hort  of  thi«  the  ven<»ni  him  the  op|M»tite  etiert  <»f  (l«<iitn»\  iti^ 
tikr  ci|iacity  of  the  bioiMl  Ut  ch't  nhen  nhrd.      \Vh«n  lhi*»  i«  the  caiM'  any 

*^«u<llrf)    itirr  F^At.   lift    •.'.      \Vii-»i*«Ii!i,   l-^H.'J. 
•  %rrhif    f    Mik.  Anal.      Mar.  h.  1-«m. 

•XXIX   iHiMj.  1^..  \m  'j:h 
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further  injection  of  the  venom  fails  to  cause  clotting  within  the  venels 
(thrombosis.) 

The  action  of  the  poison  upon  the  heart  and  respiratory  center  is 
usually  simultaneous.  With  the  higher  concentration  it  is  the  heart 
that  fails  first,  with  the  lower  concentration,  it  is  respiration.  Henoe 
according  to  the  concentration  of  the  dose  death  may  occur  in  from  one 
to  three  days  from  clotting  of  the  blood  within  the  vessels,  from  cardiac 
failure,  or  from  respiratory  paralysis. 

If  the  animal  succeeds  in  passing  these  three  possibilities  it  may  yet 
succumb  from  secondary  pathological  changes  in  the  lungs  and  kidneys. 
This  last  is  not,  however,  a  large  risk,  except  in  dogs,  and  if  the  animal 
survives  the  nervous  and  circulatory  depression  it  usually  recovers  with 
wonderful  rapidity. 

The  animals  experimented  upon  were  frogs,  turtles,  pigeons,  rabbitSy 
cats,  dogs,  and  for  man,  upon  his  own  blood.  From  the  details  that  he 
records  it  is  interesting  to  note  that  the  venom  destroys  the  red  blood 
corpuscles,  causing  the  hsemoglobin  to  dissolve  out  into  the  serum  and 
escape  through  the  kidneys  in  a  crystalline  form.  In  blood  observed 
beneath  the  microscope  the  red  corpuscles  swell  up  to  spherical  masaei, 
become  transparent  and  finally  disappear.  All  amseboid  action  in  the 
white  corpuscles  is  stopped.  They  finally  become  very  granular,  the 
nucleus  appears  distinctly  as  when  the  corpuscles  are  treated  with  acetic 
acid.     Finally  they  are  destroyed. 

One  very  noticeable  feature  is  that  in  common  with  other  venom 
that  of  PseiidechU  at  first  causes  a  scarcity  of  the  white  cor[)uscles ;  then 
this  condition  is  followed  by  one  in  which  they  are  more  than  normally 
present. 

The  action  of  the  venom  upon  the  dog  is  about  ten  times  greater 
weight  for  weight,  than  upon  any  other  animal.  He  says  that  the  low- 
est limit  of  concentration  necessary  to  produce  the  destruction  of  the 
blood  corpuscles  either  within  the  body  or  in  vitro  is  for  dogs  .00001 
grammes  of  the  venom  to  100  c.  c.  of  blood.  The  corpuscles  of  rab- 
bits, guinea-pigs,  cats,  and  white  rats  are  much  less  easily  destroyed. 
A  concentration  of  .005  per  cent,  produced  no  destruction  of  the  cor- 
puscles of  his  own  blood. 

The  blood  plasmas  that  have  lost  all  spontaneous  coagulability  may 
be  coagulated  by,  (1)  the  addition  of  a  saturated  NaCl  solution  up  to 
an  equal  volume,  (2)  the  addition  of  an  equal  volume  of  a  saturated 
solution  of  MgSO^,  (3)  the  addition  of  acetic  acid  until  there  is  a  slight 
evidence  of  acidity  of  the  plasma,  an<l  (4)  by  the  similar  addition 
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of  iolpharic«  hjdrocbloric,  or  phosphoric  acid  (Oxalic  acid  is  iDeffeci- 

Verr  much  larfper  amounts  of  the  venom  may  be  injected  subcutaoe- 
oadJT  without  producini^  the  eflSscts  that  follow  intraTenous  injections. 
In  this  case  the  author  thinks  that  the  blood  acquires  an  immunity  to 
fiirtlier  dusea.  How  long  this  immunity  may  last,  however,  he  is  not 
ahle  t4)  tar. 

The  hltMMl  preMure  (arterial )  in  the  case  of  intravenous  injections 
gradually  falls  until  death.  In  the  case  of  subcutaneous  injections  it 
£ilU  fi»r  a  while,  then  niHf«  to  near  the  normal  and  again  falls  until  the 
drath  of  the  animal. 

With  this  change  in  the  blood  presoure  there  is  a  corresponding 
rhau^  in  the  volume  of  the  spleen  and  kidneys,  l)oth  increasing  in  vol- 
ume with  the  fall  of  blfMni  |>reMiire  and  decreasing  with  its  rise. 

The  venom  lessens  the  |N>wer  of  the  blo<xl  to  carry  CO|  and  decreases 
ihr  t'aic  (Kiweni  of  the  s**runi  over  niicnKorganisms. 

ilratint:  U»  KT)^*.  le«M*nM  tli<*  |>ower  of  the  venom  to  destroy  blood 
corputcUs and  also  itii  toxic  (pialities  generally.  Thiii  may  l>e  explained 
by  thr  heat  c<Miverting  Mimo  (»f  the  proteitls  of  the  venom  into  an  inert 
prvripitatc  and  iie<-nn<lly  by  iti*  causing  M>me  change  in  their  toxic  |x>wer 
aithout.  however,  imfwiring  their  solubility  or  changing  them  in  any 
may  rr<*«»gni/jible  by  chemical  nieanfl. 

l*|>>n  th«*  n«*rvoii«  M'ntfni  the  venom  dtM»ii  not.  ai*  has  been  rt*ci>rded 
f»r  that  ••f  other  #nakt-9,  liiive  a  curare-like  action,  but  like  tlieui  it 
rau«r«  a  general  paralv'if*.  iK'^inniiij;  with  the  lower  and  |>ajif»infr  Huc*ces- 
avrlv  to  the  higher  «-(Miten«.  Hogii  |N>iiM>n«'«l  with  PjteiidtchU  venum 
li»i«r  fir*t  the  tiM*  of  their  hin«ler  linilw. 

There  Ilk  no  incn'SiN*  of  re^pirHtion  followtHl  by  a  dt*creaj*e  ai»  haj>l>een 
ancnl  in  other  ex|w*rini«'nt^  but  instead  a  gradual  «l(*creai»e  in  both 
tbe  aniplitmie  and  the  niinilM*rofref«pirati<ins  coinciding  with  the  fall  of 
U^mmi  pn-wiiire,  exi*«*pt  where  the  venuni  n*ache*  the  blood  in<lin*ctly  an 
IB  »iil*culaneoii»  iiije<*tion*  or  through  mtous  iiiirfac*<a.  In  Hticli  cai»es 
tWn^  i*  a  tciHi«*ncv  to  return  to  the  norma  1. 

Ihr  rlf«<rt  u|*4»n  IhmIv  t4*ni|)erature  in  mich  as  to  caurM*  a  riiM»  or  a  fall 
in  trai|«*ralun'  aci*«»r«iiiii:to  the  manner  in  which  the  venom  reache*  the 
hkmd.  if  thu  U*  nlonlv.  it  niav  rausi*  a  rim*.  if  rapidilv.  a  fall.  A#  in 
tW  ca«r  tif  trftiiilus  venom  as  found  bv  Sewall  in  aiiiinaU  more  or  less 
oaiBunifMl  by  n*fM'ated  small  injetMionn,  a  lethal  doM*  nuiy  Ih*  followeil 
by  a  rise  in  tenifierature. 

Aiu'iDir  the  other  |mthol(»fncal  elferts  may  be  ii«ite«l  that  it  causes 
'«rrhagr»  in  all  of  the  orgaim  of  the  lN>«ly  and  frum  the  muc<»us  sur 
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faces.  Hsemorrhages  are  e8|>eciall7  to  be  noted  in  the  lungs.  The  urine 
of  animals  poisoned  by  Pieudechis  always  contains  albumen,  sometimes 
hfemoglobin,  and  frequently  blood. 

An  idea  of  the  toxic  value  of  the  venom  may  be  obtained  by  compar- 
ing it  with  other  poisons,  basing  the  comparison  upon  the  number  of 
grammes  of  an  animal,  viz.,  a  rabbit,  killed  by  one  gramme  of  the 
venom  injected  subcutaneously. 

Cobra 4,000,000. 

Hoplocephalvs  curtns  .  4,000,000. 

Pse^idechU  ....  2,000,000. 

Diptheria  toxine  4,000,000  (about.) 
Anthrax  albuminoses  ,  80. 

Toxo-peptoiie      ....  3,000. 

— F.  C.  Kenyon. 


PSYCHOLOGY.' 


The  Year  1896  in  Scientific  Psychology. — While  the  past  year 
has  shown  no  startling  developments  in  psychology,  it  has  been  marked 
by  steady  progress  and  an  unusual  amount  of  activity.  The  experi- 
mental laboratories  everywhere  have  been  busy,  and  a  large  number 
of  Laboratory  Studies  have  been  published. 

In  this  country  the  activity  has  been  es^^ecially  marked  ;  the  I^cho- 
logical  Review  and  the  American  Journal  of  Pgyehology  have  devoted 
more  than  usual  of  their  space  to  experimental  work.  The  psycholog- 
ical department  of  Cornell  University  has  moved  into  larger  quarters 
in  Morrill  Hall,  where  it  is  reported  to  have  nine  rooms  and  4,000 
square  feet  of  space.  The  lal)oratory  at  tlie  University  of  Nebraska 
has  moved  into  the  new  library  building,  and  occupies  a  series  of  five 
rooms  and  3,000  square  feet  of  space.  A  laboratory  of  experimental 
psychology  has  been  fitted  up  during  the  year  at  the  University  of 
Kansas,  under  the  charge  of  Prof.  Olin  Teniplin.  The  University  of 
Chicago  and  Columbia  University  are  preparing  to  establish  their 
laboratories  in  ampler  quarters,  when  the  new  buildings  are  completed. 

In  Russia  it  is  reported  that  the  Universities  of  St.  Petersburg,  Mos- 
cow and  KiefiT  have  taken  8te|)i*,  in  connection  with  the  Minister  of 
Education,  looking  to  the  establishment  of  ))sychoIogical  laboratories. 
The  University  of  Kieff  has  petitioned  for  an  appropriation  of  about 

'  Edited  by  H.  C.  Warren,  Princeton  Univeraity,  Princeton,  N.  J. 


iti?.]  AycAolo^y.  249 

•3,000  to  equip  sueh  a  laboratory,  and  a  vearlj  sum  of  $300  to  main- 
UUD  it  In  addition  to  the  older  magaiine,  Vapro$%  Philomphi  i  Pti* 
tkoic^,  which  ban  alwajs  published  a  large  number  of  pejchological 
article*,  a  new  Ru»ian  magaxine  has  been  started  by  Prof.  A.  A.  Tok* 
artkj.  entitled  Zapiski  I'lrichologeUeheskoi  Ixiboraiari;  it  is  to  be  pub- 
lished quarterly  as  organ  of  the  Psychiatrical  Clinic  at  Moscow.  Dr. 
W.  T«in  Becliterew  has  aluo  established  a  new  Review  of  Psychiatry,  Nen* 
rology  and  Experimental  Psychology,  to  be  published  monthly  at  St. 
Peier»l>urg. 

In  (termany  a  new  p.-iychological  "  Archiv  "  has  been  started  by 
Pr«»f  <ff«iti  Martins  under  the  title  of  Btitroge  zur  Ptyehohgie  und 
PkUompkie,  as  organ  of  the  laboratory  at  the  University  of  Bonn. 
I^ke  the  P^yehtiiMjfitrke  Arbriten,  established  a  year  ago  by  Prof  Krae- 
pelin  at  Heidelberg,  it  is  to  lie  devoted  chiefly  to  laboratory  studies, 
an«l  will  apfiear  at  irregular  intervals.  Wo  note  aloo  the  unusual  activ- 
ity of  the  Zeiischrift  fur  Ptt^hoUtgie^  which  during  the  past  year  issued 
threr  cimiplete  volumes  and  over,  without  any  apparent  falling  ofl*  in 
the  Mandard  <»f  its  contents. 

In  France,  the  Annre  pinfrhologiqur  has  been  very  much  enlarged, 
and  includes  a  number  of  original  articles — partly  from  the  Paris 
lislNiralory — as  wrll  as  summaries  of  all  important  iMmks  and  articles 
io  all  Iangiiag<*s  that  ap|H»artHl  during  the  prccxsling  year. 

Thf  iiirrt'AM'  of  gi*ni»ral  intctvut  in  jwyrholoiry  ha^*  Miown  itwif  in  the 
unu«*iiil  number  of  artirl«^  on  the  Mubjei't  thnt  have  ap|K»an*<i  in  the 
|»»pular  niapiiines  and  th<»MMi«*vot4Hl  to  various  dopHftnuMits  of  Mcieniv. 
The  nun)U»r  of  lMH)kt,  pamphleti*  and  articles  of  mor<*  Mi|»e<Mal  intcn*st 
Ut  xUr  |HiT<*h«>l<»^ical  *'  Farhmsnn  *'  ha««  hI.<m»  l>een  remarkably  large,  as 
sp|i«-ani  from  thr  inrreiuieil  nunilHT  of  tille<*  in  the  forth^Coming  Ptttfrho- 
im^tr^tl  Indfj.  The  hihliogrHphv  of  the  Annt  pfyrhologitiu*  ha^^joiniHl 
fftr«-r«  with  the  latter  nnnnni,  which  is  now  ij^nuiNl  in  both  Kngli?*h  and 
Fr'-nrh  The  hibliography  of  the  ZtitMrhrifl  fur  I ^tnfc ho Imj if  ax om\w 
gr</iind  f<ir<»erninn  n*adeni. 

.\m'*n/  tlie  Upokft  that  have  apiM^an^il  during  the  year  we  may  men- 
ti<»n  Wiindt'p  '*<irundniiiider  l'pyrhologif,"aconi|K*ii«liiim  nfhi^  lectures 
tm  grcirral  fisyrhoh^y  ;  thif*  haj»  aln*a(iy  Iw^'U  tramklnted  into  Kn^lioh 
bf  I>r.  Judd  of  We«levan  rnivemitv.  Prof  Jotll'ii  **  I^'hrbiifh  der 
P«yrbol«igte."  a  IxMik  of  muim*  1M  fiagen,  is  the  nio»t  notable  <fermau 
Work  on  getieral  fwiyehology  of  the  year.  In  Kn^'hind  then*  have  a|>- 
p(«rr<l  a  large  t«o*volume  work  on  "  Analytic  l^ycholoi^y  "  hy  Mr. <f. 
F  ?s«Hit.  the  Fditor  of  .l/i«*/,  and  the  **  Klenientu  ot*  P-vrholngv  '*  by  the 
Ulff  <t.  Oofim  Kobertson,  edite<l  fr(»m  his  lectun*  notes  bv  .\Ir.  Khrs 
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Davids.  In  this  country  Prof.  Titchener's  "  Outline  of  Psychology  " 
is  the  leading  contribution  to  empirical  psychology.  Among  the  more 
specialized  works  published  during  the  year  may  be  noted  *'  Habit  and 
Instinct "  by  Lloyd  Morgan ;  '' Studies  of  Childhood  "  by  James  Sully  ; 
and  **  La  peychologie  des  sentiments  "  by  Th.  Ribot 

The  important  event  of  the  year  in  psychological  circles  was  the 
Third  International  Congress  of  Psychology,  which  met  at  Munich, 
August  4th  to  7th,  whose  proceedings  have  already  been  reported  in 
this  journal.  The  meeting  of  the  American  Psychological  Association 
in  Boston,  December  29th  and  30th,  has  also  been  noticed  here.  In 
April,  1896,  the  New  York  Academy  of  Sciences  formed  a  section 
devoted  to  psychology,  anthropology  and  philology,  whose  meetings 
were  to  be  held  monthly.  American  psychologists  have  been  invited 
to  attend  the  meeting  of  the  British  Association  at  Toronto,  next 
summer,  in  connection  with  the  physiological  section  of  that  body. 
There  is  a  movement  on  foot  to  secure  a  more  adequate  representation 
of  psychology  in  the  American  Association  for  the  Advancement  of 
Science,  under  the  section  of  anthropology.  The  International  Biblio- 
graphical Conference,  which  met  in  London,  voted  to  include  psycho- 
logy among  the  15  leading  sciences  to  be  catalogued. 

A  prize  of  £50,  to  be  called  the  Welby  Prize,  has  been  offered  for  the 
best  treatise  upon  the  following  subject:  The  cause4f  of  the  present 
obscurity  in  psychological  and  philosophical  terminology,  and  the  direc- 
tions in  which  we  inay  hope  for  efficient  practical  remedy.  The  committee 
in  charge  consists  of  Prof.  James  Sully,  London  ;  Mr.  G.  F.  Stout, 
Aberdeen ;  Prof.  E.  B.  Titchener,  Cornell  (Ithaca) ;  Prof.  Oswald 
Kiilpe,  Wiirzburg;  and  Prof.  Emile  Boirac,  Paris.  The  papers  may 
be  written  in  English,  French  or  German,  and  are  to  be  handed  in 
before  January  1, 1898. 

The  Macmillan  Co.  announce  a  ''  Dictionary  of  Philosophy  and 
Psychology,''  which  is  now  being  prepared  under  the  editorial  super- 
vision of  Prof.  Baldwin,  of  Princeton  University.  The  topics  in  nor- 
mal psychology  are  in  charge  of  Prof.  Cattell  of  Columbia  University, 
G.  F.  Stout,  W.  E.  Johnson  of  Cambridge  University,  Prof.  Titchener 
of  Cornell  University,  and  the  E<litor ;  the  department  of  mental  patho- 
logy and  anthropology  is  assumed  by  Prof.  Jastrow  of  Wisconsin 
University,  and  that  of  biology  by  Prof.  Lloyd  Morgan  of  University 
College.  Bristol.  The  work  is  ex{)ected  to  be  ready  during  the  present 
year. 

Necrology. — Prof  J.  Delboeuf,  of  the  University  of  Li^ge,  died  at 
Bonn  on  August  14,  1896,  at  the  age  of  65  years.      In  addition  to  hia 
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worlu  oo  hjpnoiitm,  which  have  given  him  an  international  repota- 
tioQ,  he  wrute  on  fatigue,  sleep,  the  psycho-physical  law  and  other  ex* 
prri mental  lupiot. 

Prof.  R.  AvenariuSyof  the  University  of  Zurich,  editor  of  the  VitrUl* 
jahrtthrift  fur  trissenM^haftliehe  mio$ajthie,  died  on  August  18,  1896. 

Pn»f  M.  W.  Drobiseh,  of  the  rniversily  of  I^ipzig,  died  on  Sept- 
eralirr  .'U)th,  at  the  age  of  04  years. 

The  following  changes  in  the  permnrl  of  various  universities  have 
ocrurrei)  during  the  year : 

Mr.  it,  F.  Stuut,  fellow  of  St.  John's  College,  Cambridge,  and  editor 
uf  }ttnd,  has  Keen  appointed  to  the  Anderson  lectureship  on  compara- 
tivr  p>ych«il<igy,  recently  founded  at  Aberdeen. 

IV»f  K.  B.  Delabarre,  of  Brown  University,  ha^  been  appointed 
dirertnr  of  the  |>#ychological  laboratory  of  Harvard  University  for  the 
year  1^96-7.  during  the  alMence  of  Prof  Miinsterberg.  In  the  same 
university  J.  K.  I<^>ugh  has  been  appointed  instructor  in  experimental 
p*yrholfigy,  anil  i\  M.  Bakewell  instructor  in  fnychology. 

Hr.  i\  A.  Stnmg,  ass<N*iate  professor  of  iwyohology  in  the  University 
iif  Cliicagvi,  has  been  elected  lecturer  on  fisyrhology  in  (  olumbia  Uni* 
Trr«ity ;  Dr.  Franz  Boas  ban  lieen  ap|Miinted  lecturer  in  physical  an* 
thro|Mil(igy,  and  S.  I.  Franz  and  L.  B.  M(*Who<Nl  have  been  ap|>ointed 
frll«i«»  in  pnycholfigy,  in  the  same  institution. 

II  <'  Warren  has  t»een  ap|M>inte(i  aiwistsnt  pntfcititorof  rx|H*rimental 
p«yrh<il«»(;y  in  Princeton  University  ;  J.  F.  Oawfonl  haftlHren  ap|M)inted 
•Irni'inMralnr  in  i»xperim(*nial  |Hyrhology. 

At  liryn  Mawr  Collegf,  Pn»f.  Lightner  Witmer.  ofthe  UnivcrHily 
"f  !Vnns]ilvanis,  hwn  U-cn  ap|M»int4N|  to  ^ivo  a  roursc*  in  f^xiK'riaiental 
(■•%rli«i|<»^'y,  and  I>r.  II.  T.  LuktMis,  of  (*lark  Univfr^ity.  has  Ikhmi  a(>- 
|ii>intr«l  |*r*if*^si»r  of  4Miuc*atif*n. 

|ir.  Mark  \Vrnl«*y,  late  <*x ami n(»r  in  |ihil<Miiphy  in  tin*  Univi'mity  of 
<  flasgttii.  and  lM>tnr(*r  at  th«*  (jueen  Mar^ar«*t  ('oll«»gc.  Unn  Imvii  ii|>- 
l».ii.(<^i  ppifrMSfir  of  philonopliy  in  the  Uiiivrr^ity  of  Mi«'hi^Min  ;  I>r. 
Kd^ar  IVrcp  has  liern  «p|iointod  instructor  in  |i«ychiil(»gy. 

Ih  ll^rbrrt  Ni«*hoU,  formerly  inntrurtitr  in  |iM(*hoio^y  tit  llarvsnl 
Univrrmty,  has  Im^'U  ap|N»intr4l  lt*otnn*r  in  |i«yi'|ii)l<i^y  at  .liihnu  Ho|>- 
kill*  (*ni\rr»it\ 

iH.  <Miy  Tswney,  drmoniitrAtor  in  |«*y(*liolo^y  in  Prinreton  I'niver- 
•ity  ha»  Itrrn  ap|MiintiN|  t<>  iht*  rliair  «if  phil<iiii»|i|iy  in  Uditit  College, 
\ViMt»nsin,  niaile  lacant  by  the*  drslh  of  Prof  HlniiMlfll. 

Hr.  C  II.  Judd  ban  l>een  ap|Hiintrd  iii«(riu'tor  m  |H>y<'ho|ogy  at  Wes- 
Uyaii  UuivefMty. 
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Dr.  Arthur  Allin,  honorary  fellow  in  psychology  at  Clark  UniTeraity, 
has  been  appointed  professor  of  psychology  and  pedagogy  in  the  Ohio 
University  at  Athens. 

Dr.  C.  A.  Scott  has  been  appointed  to  the  chair  of  experimental 
psychology  and  child-study  at  the  Chicago  Normal  School. 

Dr.  E.  L.  Hinman,  of  Cornell,  has  been  appointed  instructor  in 
philosophy  and  psychology  in  the  University  of  Nebraska. 

Dr.  Alice  J.  Hamlin,  of  Cornell,  has  been  selected  to  teach  psycho* 
logy  in  Mount  Holyoke  Seminary. — H.  C.  Warren. 

Studies  in  the  Telegraphic  Language. — In  the  Psychological 
Review  for  January,  Mr.  Harter,  of  Indiana  University,  reports  an 
elaborate  study  of  the  telegraphic  language.  The  whole  study  occupied 
about  three  years,  and  consisted  of  three  parts;  a  cross-examination  of 
many  operators,  novices  as  well  as  experts;  an  experimental  study  of 
individual  differences,  by  the  use  of  the  Marey  drum ;  and  a  study  of 
the  curve  of  improvement  in  sending  and  receiving.  The  following  are 
some  of  the  most  interesting  results. 

I.  The  character  of  telegraphy  as  a  language, — Telegraphy  is  a  true 
language,  in  which  operators  are  able  to  think.  At  a  rapid  rate  of 
receiving,  separate  words  cannot  be  distinguished,  but  words  and  groups 
of  words  are  distinguished  as  wholes.  Just  as  in  reading,  a  gramma- 
tical error  in  a  message  is  at  once  detected  by  the  receiver,  even  when 
he  gives  no  attention  to  the  sense.  An  expert  operator  is  able  to  follow 
hid  own  machine  with  its  individual  difierencesi  even  in  the  midst  of 
louder  machines,  and  when  transferred  to  a  new  machine  or  to  new  sur- 
rounding may  be  unable  to  receive.  Operators  are  keenly  alive  to  the 
presence  of  those  with  whom  they  communicate ;  so  much  so  that  novices 
are  oAen  paralyzed  by  stage  fright.  External  disturbances  confuse 
novices,  but  have  no  effect  on  experts.  Subjective  disturbances,  while 
they  confuse  or  paralyze  novices,  render  experts  more  fluent.  Experts, 
too,  are  able  to  express  their  emotions  over  the  wire.  Thus  there  is  an 
anger-flutter,  during  which  the  sender  exhibits  every  physical  sign  of 
passion.  During  the  laughter  signal,  (an  oft-repeated  '*  ha,")  on  the 
contrary,  the  sender  exhibits  no  sign  of  humor,  though  his  subjective 
risibilities  may  be  considerably  excited. 

II.  Individual  differences  in  sending, — Sixteen  subjects  were  tested  on 
eight  repetitions  of  the  sentence  :  "Ship  364  wagons  via  Erie  quick." 
The  study  of  the  records  on  the  Marey  drum  involved  about  twenty 
thousand  measurements.  From  these  were  ascertained  the  relative 
length  for  each  person,  first,  of  all  the  telegraphic  elements  ;  second,  of 
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Um  eiemeou  in  the  word  "  via  "  ;  and  tkird.  of  the  elements  in  the  letter 
r,  tcif  fti  tuhjecta.  It  was  found  that  the  individual  variations  in  each 
of  iheae  retulta  bail  an  identifying  value  for  each  individual,  and  that 
Uieae  diiTerenoei  pertisted  through  different  rates  of  speed.  These 
TariatioDs  are  due  to  two  factors,  one  accidental,  standing  in  inverse 
ratio  Uy  skill ;  the  other  intentional,  corresponding  to  inflection  in 
speech.  The  latter  factor  is  what  gives  operators  so  complete  an  abilitj 
Co  rN>»gnite  other  operators  across  the  wire. 

III.  The  ttirvf  of  improvement  in  learning, — The  sending  curve  rises 
mt\re  rspidlj  and  more  uniformly  than  does  the  receiving  cur\'e  from 
the  be)ipnning  of  practice  to  the  learner's  maximum  ability.  In  the 
reoriving  curve  there  are  two  '*  plateaus,'*  one  just  preceding  the  onli- 
nary  t<*legniphic  rate,  and  another,  if  the  learner  continues  to  practice 
tocreaAingly  difficult  work,  junt  al>ove  it.  It  then  rises  again  till  it 
croAM'j  the  tending  curve.  Kxperts  can  invariahly  receive  more  rapidly 
than  send.  The  slower  rate  of  improvement  in  receiving  is  due  |)artly 
to  sn  unavoidable  lack  of  practice,  together  with  greater  pleasure  in 
seoding.  But  the  plateaus  have  a  Sfiecial  {significance ;  for  while  they 
exhibit  no  measureable  improvement,  tht*y  are  indis|>ensable  condi- 
tiitn*  of  a  more  rapid  improvement  after  they  are  passed. 

<  hily  intense  effort  e«iucates  in  receiving.  Kven  years  of  practice  do 
o«fC  a*«urr  improvement  unless  there  i*  a  C(»n«tant  increase  in  the  diffi- 
€ulti«-«  «*f  the  tiu*k.  Kvery  new  i«tep  in  ndvant^e  ne^'ni^  to  aH«t  more  than 
the  f  •rtnrr. 

Thift  dHaileti  an«l  (careful  Mtiidy  of  telegraphy  pn>ve«  with  ttrientific 
rigitr  that  it  i«  a  true  laiigua;^*,  whirh  In»<*oiii«*i4  m)  thorough ly  aj«i*iniiliite<l 
that  thinking;  ap|Mtrently  n^solve**  ItM'lf  into  the  telf*graphic  Hhorthan<i, 
and  whit'h  admits  of  delicate  individual  inflection  and  emotional  ex- 
prr*^!'»ij  The  prinriple^.  1<m>,  which  underlie  the  pn>ee»w  of  ac(|uiring 
it  mjiy  ha%'<*  ini|H)rtant  |>e<lag<»giral  applications. — .1.  Foichytii  (*kaw« 
r<iici* 

lira.  Helen  Gardener  on  the  Inheritence  of  Subserviency. 
—  Mm.  Helen  <Jar»lener  i*  a  frequent  contributor  to  thai  hijjhly  -ptn*- 
ulatiY^  and  rarely  scientific  Journal  the  Arena.  At  the  ( 'oii^'reMn  of 
M(»thrni  m^ntly  held  in  Washin^im  iihe  read  a  n  inurkable  pa}MT  on 
kemlity  An  reported  in  the  daily  pre^t  it  <*allfi  tor  i»«>inf  ri-niark«. 
asft^rially  a«  it  in  f^tnled  that  she  sayti  that  her  opinionii  "deal  with 
deoiooaCrable  farts,*'  and  that  her  "  theme  is  acientifir.*'  Her  thr!»i«  iti 
that  "ar  If  abnegation,  i»ub*erviency  Ut  man,  whrther  he  U*  fatlxT,  lover, 
or  husband,  it  the  mmn  dan^*rous  theory  that  can  \h*  (aught  to  or 
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forced  upon  a  woman.  She  has  do  right  to  tranemit  a  nature  and  a  char- 
acter that  18  subservient,  inelfficient,  undeveloped  ",  etc.  This  opinion  is 
in  large  part  based  on  the  supposition  that  the  mother's  physical  influence 
in  heredity  is  greater  than  the  father's  and  that  the  mother's  mental 
condition  is  more  certainly  transmitted  to  the  child  than  is  that  of  the 
fathers.  Now  there  is  not  the  slightest  scientific  ground  for  such  an 
opinion.  It  is  a  common  opinion  among  the  breeders  of  domesticated 
animals  that  the  father  transmits  the  mental,  and  the  mother  the 
physical  qualities.  Whether  thb  be  generally  so  or  not,  it  is  well 
known  that  in  mankind  the  father's  mental  characters  are  at  least  as 
often  transmitted  as  are  those  of  the  mother. 

But  one  of  the  results  of  recent  investigation  into  heredity  is  the 
establishment  of  the  general  principle  that  characteristics  which  are  of 
a  temporary  or  one-sexed  character  are  not  as  easily  transmitted  as  was 
formerly  supposed.  The  germ-cells  are  so  protected  that  long  periods 
of  time  and  long-continued  influences  are  required  to  produce  appreci- 
able changes  of  character  in  a  family  or  a  race.  This  truth  may  spare 
mothers  a  good  deal  of  anxiety  as  to  the  effects  of  their  conduct  during 
gestation,  though  of  course  unhygienic  habits  will  produce  diseased  con- 
ditions in  children.     Thi?,  however,  is  disease  and  not  character. 

But  the  development  of  adaptability  of  character  is  absolutely  essen- 
tial to  the  existence  of  the  family  and  of  society.  Nature  has  placed 
in  the  hands  of  the  man  the  strength  of  body  and  mind  to  combat  and 
use  her  forces  to  a  degree  far  exceeding  that  with  which  she  has  en- 
dowed woman.  It  has,  therefore,  come  about  that  woman  has  found 
her  most  congenial  as  well  as  useful  field  in  the  family.  Moreover  the 
perfect  development  of  mankind  requires  that  the  altruistic  traits  shall 
be  fostered  as  well  as  the  egoistic.  The  natural  functions  of  woman 
develop  the  former,  while  those  of  the  man  develop  the  latter.  Fortun- 
ately it  has  results  that  both  qualities  have  been  inherited  by  each  sex, 
but  with  the  predominance  in  each  of  that  which  is  most  necessary  in 
their  respective  fields.  The  course  of  human  evolution  has  not  tended 
to  unify  the  sexes,  but  to  diversify  them.  This  is  a  well-known  result 
of  scientific  research. 

The  paper  of  Mrs.  Gardener  has  a  distinct  tendency  to  discourage 
the  beneficent  and  altruistic  role  which  woman  filU  in  civilized  society, 
and  to  strike  at  the  root  of  that  admirable  adaptiveness  of  many 
women,  which  is  a  guarantee  of  domestic  harmony.  And  this  is  of 
more  importance  to  human  civilization  and  development  than  any 
theory  as  to  woman's  so-called   individual  inde{)endence.      Like  all 
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oUmt  UiearMt  of  individualitm  and  aDarchism  it  tends  of  the  deatnio- 
tioQ  of  coopeimtiTe  life,  which  it  in  the  family  the  basis  of  civilization. 
Tbis  wdl  understood  poaitioii  does  not  mean  the  neglect  by  woman 
of  her  intellectual  life.  In  this  she  should  be,  as  in  her  moral  nature, 
as  moeb  a  ipiardian  of  human  progress  as  the  man.  But  in  the  moral 
•alore  the  should  guanl  the  altruistic,  as  man  is  forced  to  develop  the 
€|toistic :  otherwise  man  is  likely  to  develop  egoism  in  excess,  and 
dsifgnerate  rather  than  advance  in  the  scale  of  spiritual  being. 

E.  I).  Cope. 


ANTHROTOIXXiY.* 

Mr.  Wilson's  investigation  of  the  Swastika  Cross. — Two 
lines  intervecting  at  right  angles,  t4>  form  a  cross,  make  a  Swastika  (as 
the  BuddisU  callei]  it  in  Sanhcrit)  if  you  lH*nd  the  ends  of  the  four  arms 
in  the  Mime  direction.  Drawn,  paintetl,  cut,  woven,  scratched  or  other 
wise  (iefigned  upon  utensils,  or  objects  of  t*very  day  life,  the  interesting 
figure  appeared  fimt,  it  seem*,  in  the  bronze  (|M>st»ibly  poliHhed  stone 
age)  <»f  Euro|»e  and  though  not  found  in  the  earlier  chip|)e<i  stone 
(Nei'lithic)  period,  was  diiicovere<l  later  among  the  Et  rusk  a  n  s,  (t  reeks, 
ainl  Trovans  (at  llissarlik  or  Tmv  >.  It  se<*ms  to  have  been  unknown 
in  .V^yria,  liabyli>nia,  Phoenicia  and  K^ypt,  but  wan  u^mI  in  India 
brforr  the  C*hristian  Kra.  and  |>erpiMfl  not  only  in  the  Orient  but  also 
aiD'»ng  the  Finnn  and  I^|»}ifi,  an«l  in  n*mot«.>  cornont  of  Kuro|M»,  while 
georrally  disuM^I  for  the  last  thouwind  yeam  in  ('lirii«ten<loni. 

To  establish  its  exist4Mu*e  in  the  new  world  Mr.  Wilmm,  in  a  hand- 
mtmelr  illusirateil  volume  <  The  Swastika  by  Thomas  \Vilm»n,  (\irator 
Il^iartnirnt  of  Prehistoric  Anthro|H»lo^'y,  rnitiNi  Stat**?*  National 
Mutrum,  Washington  <fovernment  printing  offict*  IMlNn  prt*iH*nls  valu- 
able rvidrncv.  Ilif  numerous  illui*tratioiiii  nhow  fbo  fi^urv  oarvt-d  mi 
tbelU  from  the  Fain*  Nland  and  T«k*s  moun<i>«.  T«*nn(iiM'«*,  Kilhoufttrd 
oo  thr  ci>p|ier  plal«-*  from  tht*  Ilojicwell  tutnuli  in  Ohio,  doubtfully 
paintrvl  on  a  water  ju^  fnmi  INitnM*tt  <'ounty,  Arknii*«a!*.  and  rarviMl  on 
a  •looe  mrtatr  from  Nicaragua  and  a  nlab  of  lirn«*  «tonp  from  Vuratan. 
The  Kanaaii  Indiana  tlr«*H  it  on  their  win i;  rhartf*  ao  f>ho%«n,  \sv  m^*  it 
Woven  in  the  beailnrcklatt*)*  of  the  Sard,  paintinl  on  a  ^'ourd  ntttlr  of 
tiie  Purblos  and  figured  in  tht*  dry  i*and  paintinp*  of  the  NavajiN*ii.  S» 
the  lucky  sign  we  are  tt>ld  ornamentii  thr  lM*ad  work  of  tin*  Kirka^MMM 
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Pottawotamies  and  lowas,  and  we  are  shown  it  decorating  the  ball  hide 
war-shields  of  the  Pimas  of  Arizona  and  painted  on  the  triangular 
female  waist  covers  "  (fig  leaves)  "  of  the  Caneotires  river  Indians  of 
Brazil. 

The  book  enumerates  the  theories  of  those  investigators  who  would 
derive  the  Swastika  from  the  sun,  from  the  earth,  from  fertility,  from  the 
meander  design,  from  the  cross,  from  the  fire  drill,  from  the  foor 
quarters  of  the  world,  and  of  those  who  deny  the  possibility  of  aocouDt* 
ing  for  it  at  all.  But  the  interesting  question  raised  by  Mr.  Wilson  it 
how  did  it  get  to  America?  In  answer  to  which  certain  American 
students  would  probably  contend  that  it  grew  here,  that  the  outline 
is  too  simple  to  have  required  suggestion  from  abroad,  that  pre-Colum- 
bian Americans  might  have  taken  to  drawing,  painting  scratching  or 
stamping  it  on  any  object  at  any  time,  thus  only  showingthat  the  human 
an  mind  under  given  environments  acts  similarly. 

As  opposed  to  this  conservatism  Mr.  Wilson  declines  to  class  the 
Swastika  among  the  simple  things  such  as  the  drawing  of  circles  cres- 
cent moons  or  animal  tracks,  the  wearing  of  beads,  or,  I  may  add,  the 
habits  of  whistling,  beckoning  or  nodding  assent,'  etc.,  etc. — the  easy 
and  inevitable  things  that  all  men  think  of  s|)ontaneou9ly  and  without 
suggestion  from  abroad.  He  will  let  the  cross  fall  into  this  category 
but  not  the  Swastika.  To  twist  the  cross  arms  into  a  Swastika  is,  he 
hoUl8,  an  inconsequent  after  thought,  and  the  figure  is  held  to  be  pecu- 
liar, difficult  and  suggestive.  Always  associated  with  luck  among  mod- 
ern Nortl)  Amerioau  Indians,  marked  on  the  triangular  waist  cover  of 
the  Brazilian  Indian  woman  as  upon  the  waist  of  the  Goddess  Artemis 
excavated  at  Hissarlik,  why,  he  asks,  did  it  not  migrate  from  Asia  be- 
fore Columbus,  as  had  migrated  the  winged  globe  to  Mesopotamia  (from 
Phoenicia  and  Egypt)  the  ( ireek  fret  to  modern  Europe  (through  Egypt 
from  Greece)  the  Northumberland  rampant  lion  (through  Flanders 
from  Albania)  or  the  Austrian  double  headed  eagle  to  Europe  (through 
the  Em|>eror  Frederic  II  from  the  Turcomans  and  Hittites.) 

If  it  is  as  old  as  the  Euro{)ean  bronze  age  it  is  older  than  and  might 
have  migrated  before  Buddhism  (6th  century  B.C.).  So  that  it  would 
not  signify,  as  Mr.  Wilson  urges  that  no  sure  memento  of  Buddha 
worship  haA  l>een  found  with  it  in  the  United  States. 

'  I  do  not  know  whether  the  f&ct  that  the  modern  Egyptians  who  are  inTeterale 
singers,  do  not  whistle  ha>  In'en  notii'ed,  hut  I  heard  no  Arab  or  Fellah  whistle 
a  tune  or  whittle  an  Christians  <io  to  dogt*  or  anirnaln,  etc,  during  a  Nile  journey 
and  a  two  months  visit  to  Cairo  in  IShI.  In  l;ss(i  I  was  confused  b^  the  fact  that 
the  JewH  and  Turks  in  Saloniea  itfuHjk  the  head  horizontally  (  our  di«ent )  instead 
of  nodding  it  to  signify  assent,  and  to  beckon  a  |>enion  towards  them,  tamed 
the  right  |>alm  downward  and  motioned  ouhmni  with  the  fingen. 


Mr.  WiUoD  doea  nut  claini  to  have  pr«aented  mora  than  a  probahilitj. 
Bm  u  ttitnet  uk*  for  demonstration  we  mtiit  wait  for  BMuranoe  of  th« 
tfrns*  Parific  oripn  of  the  American  Swastika,  well  pleaM<l  with  the 
•Mk<ir'«  interentini;  collectina  of  evidence  bearing  upon  the  proh- 
Im  of  the  origin  of  Anteriran  people*. 

The  curiou*  fact  of  the  umilariljr  in  primitive  weaving  apparatus 
eoantan  to  the  Old  and  New  Worlds  ii  brought  out.  Small  perforated 
dmt»,  ftrnerallr  of  earlhenwaie,  found  in  ancient  Europe,  the  western 
VnitM)  States.  Meiicu  and  South  America,  have  been  identified  as 
vbori*  or  weigfaia  for  ffiving  momentum  to  the  spindle  stick  thiust 
thmufh  ibem.  when  iwtrletl  by  the  spinner  over  the  knee  and  let  go, 
jwst  a*  Women  in  remote  parts  of  (iermany  and  France  have  continued 
tu  whirl  the  spindle  in  ret-ent  yeare. 

t>f  arvrra)  thousands  of  these  whorls  unearthed  bySchliemann  in  the 
oiv  layers  st  Tmy  i  IliMMrlik).  many  were  marked  with  the  Swastika 
and  -ttitr  «itli  the  cr<«f,  while,  strange  to  say,  as  Mr.  Wilmm  shows, 
oerlain  abDrl*  frtmi  Mriiro  and  Siiuth  America  exhibit  likewise  the 
ctra*  (n..i  SwsMikai  dmi^fn.  A"  yel  tiiore  clearly  lextifyinfc  to  the  use 
of  ih*  <-r>.—  ■•  n  ^viiiIhiI  in  am-ient  .\iiierica  u|Hin  xpimlle  whorls, 
I  take  pl«-asure  in  illustraiinft  here  n  wlmrl  found  by  nie  while 
ilif  prcM'iii  )M|>er  wan  in  prepara- 
tion,nui<in(;  the  ^|)(■<■iml'ns  enirust- 
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symbolic  intent  of  eight  small  crosses  between  the  arms  of  the  larger  cen- 
tral cross  seems  clear.  No  reasonable  skeptic  could  denj  the  emblem. 
Its  presence  testifying  to  pre-Christian  cross  symbolism  from  the  Ler- 
ant  to  the  Andes,  stamping  it  upon  one  of  the  remarkable  coincidencea 
in  craft  apparatus,  common  to  the  Old  and  New  Hemispheres,  adds 
keenly  to  the  interest  of  the  object. 

Mr.  Wilson  has  tightened  the  lines  about  a  theory,  (that  of  parallel 
development)  which  may  go  too  far  in  admitting  original  migratioD 
from  Asia,  but  denying  tokens  of  it  And  the  book  adds  weight  to  our 
persuasion  of  the  existence  of  many  objects  of  ethnological  import  dia* 
covered  and  undiscovered,  which  mean  migration  and  race-contact  after 
all,  and  can  no  more  be  explained  by  the  theory  of  human  minds 
working  alike,  than  scarabs  in  Etruria — Henry  C.  Mercer. 

Exploration  of  Captain  Theobert  Maler  in  Yucatan. — 
Archaeologists  look  with  keen  interest  upon  all  researches  made  among 
that  remnant  of  the  Maya  Indians  of  Yucatan  who  have  taken  refuge 
in  the  great  forest.  No  less  important  the  investigation  which  might 
devote  itself  to  other  tribes  still  inhabiting  the  fastnesses  of  Chiapas 
or  Tabasco  since  it  cannot  be  doubted  that  Archaeological  information 
of  value  has  been  preserved  by  these  descendants  of  the  most  highly 
developed  of  aboriginal  American  peoples.  Captain  Theobert  Maler 
is  at  this  moment  on  the  point  of  setting  out  on  an  expedition  to  that  pari 
of  Tabasco  inhabited  by  the  Laeandones  indians  among  whom  he  will 
inquire  particularly  for  the  existence  of  glyptical  signs  and  any 
remembered  trace  of  the  art  of  hieroglyphic  writing  once  character- 
istic of  their  ancestor?.  He  informs  me  that  certain  interesting  ancient 
industries  are  well  preserved  among  them  as  for  instance  the  making  of 
incense  burners  (of  clay?)  adorned  with  human  faces  and  painted  with 
vivid  colors,  while  the  art  of  chipping  arrow-heads  and  blades  of  flint 
still  flourishes.  With  great  interest  we  would  follow  the  details  of  his 
search  for  a  key  that  might  o\yen  for  us  the  long  hidden  meaning  of  the 
Maya  literature,  though  he  fears  that  the  knowlege  of  the  ancient 
symbols  among  the  Ldcaiidones,  is  entirely  lost. — H.  C.  Mercer. 

Cave  hunting  in  Syria. — At  the  entrance  of  several  rock  shelters 
near  Liban,  Syria  the  Abb^^  Charles  Moulier  has  recently  found  (see 
I^a.  Nature,  25th,  July,  1896)  a  series  of  chipped  flint  blades  "  well  re- 
presenting the  types  regarded  as  Mousterian,  or  of  Reindeer  age"  in 
France.  These  objects  which  are  never  associated  with  specimens  of  pol- 
ished stone,  are  discovered  bedded  in  a  reddish  hard  breccia  mixed  with 
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tW  booei  of  animali.  But  strange  to  saj,  though  the  blades  judged  bj 
iMr  shape,  are  preaumed  by  the  finder  to  )>e  (like  their  French  dupH- 
oal«s>  of  Quartemary  age,  the  bones  represent  animals  still  living  in 
the  cottiiinr. 

At  two  other  surface  sites  El-Ouasahai  and  Santon,  he  finds  a  remark* 
able  mixture  of  stone  implements  some  chipped  and  others  [lolished, 
tofeiher  with  innumerable  potsherds,  bits  of  marble,  glass  and  mosaic 
aad  flint  blades  of  Tarious  sizes  and  shapes,  where  from  an  archivological 
point  of  view  it  would  appear  that  he  had  dug  into  several  culture 
periods  at  once,  though  judged  by  the  stratification  it  has  as  yet 
impossible  to  make  any  distinction  between  epochs.  A  final 
refiort  of  the  work  will  be  awaited  with  interest. — H.  C. 
Mkki  eft. 


PROC'EEDIXGS  OF  SdENTlFiC  SOCIETII-X 

Boaton  Society  of  Natural  Hiatory.— February  3,  1M97.-- 
The  following  fMiper  was  reail :  Mr.  William  C.  Kate^,  '*  Venezuela 
aiMi  I  luistia  their  Natural  Hii»t*)ry,  Scenery  and  People.** — SAwritL 

flftH»|iA«  .  .Srrrr//iry. 

New  York  Academy  of  Sciences,  Biological  Section. — 
Jaouary  11.  IMIIJ. —  I)r.  (J.  S.  Huntin^tnii  read  a  |>af»er  entiticMl  ''A 
('«»Dtnbiition  lo  thf  Mvoloijv  nf  Ltmur  hntufun.** 

Th4*  iNifiT  draU  with  miuk*  of  tin*  ventral  trunk  nni'K'U**  and  the 
apfirridiriiUr  nHisclf-«  nf  the  foreliniband  |KM*tciral  ^inlle.  A  conipari. 
»*n  of  the  ntnirtiire  of  ihe^^  nium'U^  ^ith  the  rorn>P|Mindin^  part^  in 
cHbrr  mrmlieni  of  the  suborder  i*h(»urM  L.  hrunms  to  |MiHfM»N*  niarkt*d 
pnmatr  rharartem  in  the  arrangement  of  the  )KK*toritl  ^irdir  niti«ohii 
•nd  the  riiu»rleii  of  the  pnixinial  ^egnlenf  of  the  anterior  limb.  Tin-  if» 
e*(ir«^ially  r%'idenl  in  the  lateral  re<*f*M*ion  of  the  |M*ctornlef> ;  the  rom- 
prtjntl  rhararter  of  the  i*cto|HTtoral  inM*rtion,  the  jiinetioii«  df  a  [KH*t4»r- 
all*  alxlominali*  with  the  typical  ent(»|NM*toral  tiiiM*rtion,  and  the  pre^^nce 
««f  an  atilUry  naiftCtilar  areh.deriveij  fr«»m  the  tendonn  of  th«'  Latiji-^imim 
dofvi  aud  Ci>nnected  with  the  <leep  plane  of  inM*rtion  of  the  et  to}M>('toral 
trtxh*!!. 

The  prr«rnre  of  a  third  or  inferior  |iorti«)n  of  the  c«»racolinichialis 
it  iM»Cr«l  in  ad<lition  to  the  up|>erand  niidille  |M»rtitin  ui*uallv  |»rt*iirnt  in 
tlie  l^pfiii 
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Tbe  ventral  trunk  muscles  present  a  distinct  carnivore  type  in  their 
arrangement,  instanced  bj  the  high  thoracic  extension  of  the  rectus 
abdominalb,  the  occurrence  of  a  well-developed  supra  coetalis,  the  unioo 
of  levator  scapulse  and  serratus  magnus,  the  thoracic  extension  of  the 
scalenus  group — interlocking  both  with  the  serratus  magnns  and  obli- 
quus  externus. 

The  aponeurosis  of  the  obliquus  externus  presents  a  well-developed 
division  of  the  internal  pillar  of  the  externa]  abdominal  ring,  dove> 
tailing  with  the  one  from  the  opposite  side  and  forming  the  triangular 
ligament  of  the  same. 

Mr.  H.  E.  Crampton,  Jr.,  reported  some  of  his  "  Observations  Upon 
Fertilization  in  Gasteropods." 

The  observations  were  made  upon  the  eggs  of  a  species  of  Doris,  col* 
lected  last  summer  on  the  Pacific  coast  by  Mr.  Calkins,  and  upon  a 
species  of  Bulla  which  deposited  eggs  at  Woods  Holl  during  the  months 
of  August  and  September.  The  results  may  best  be  summarized  by 
stating  that  a  complete  confirmation  was  obtained  of  the  accounts  of 
fertilization  given  by  Wilson  and  Mathews,  Boveri,  and  Hill  for  sea- 
urchins,  Meade  for  Chaetopterus,  Kostanecki  and  Wiejyewski  for  Physa, 
etc.  The  sperm  nucleus  is  preceded  by  the  divided  centrosome ;  an  aster, 
however,  not  being  found  till  the  union  of  the  germ-nuclei.  The  first 
polar  spindle  lies  at  each  pole  a  double  centrosome,  the  second  matura- 
tion spindle  but  one.  These  are  of  great  size,  however,  and  the  one  re- 
maining in  the  egg  finally  disintegrates,  the  centrosome  of  the  first  cleav- 
age spindle  being  derived  from  the  sperm.  The  germ-nuclei  do  not 
fuse,  but  lie  very  close  to  one  another,  in  contact. 

Mr.  N.  R.  Harrington  gave  an  account  of  the  life  history  of  Ento- 
concha,  a  mollusc  parasitic  in  a  Holothurian.  His  paper  was  illus- 
trated by  photographs. 

The  following  paper  was  read  by  title:  N.  R.  Harrington  and  B.  B. 
Griffin, ''  Notes  on  the  Distribution,  Habits  and  Habitat  of  Some  Puget 
Sound  Invertebrates." — C.  L.  Bhis^ol,  Secretary. 

Torrey  Botanical  Club. — At  the  annual  meeting  of  the  Torrey 
Botanical  Club,  held  Tuesday  evening,  January  12, 1897,  six  new  active 
and  two  oorre^)>onding  members  were  elected.  Resolutions  of  sorrow 
were  adopted  regarding  the  death  of  Mr.  Wm.  H.  Rudkin,  one  of  the 
oldest  members,  the  discoverer  of  the  hybrid  oak  Quereun  RudhiniL 
Annnal  reports  were  presented  by  the  standing  committees  and  officers. 
It  was  resolved  to  print  a  list  of  the  desiderata  of  the  herbarium  of  plants 
growing  within  100  miles  of  the  city.     The  Treasurer  reported  a  caah 
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balftDce  of  $56.89  io  the  regular  fund,  and  t514.14  in  the  Buchanan 
Food. 

The  Recording  Secretary,  Dr.  Rushj,  reported  an  average  attendance 
of  31  peraooa  at  the  15  meetings  held  during  the  year,  2  deaths,  a  net 
gmn  io  active  membership  of  28,  a  present  active  membership  of  219, 
cormpi>nding  membership  150,  honorary  membership  4,  scientific 
paprm  pmtentet)  37,  of  which  22  had  been  published.  Several  hundred 
mem  •pecie*  and  a  number  of  new  genera  had  been  communicated,  and 
thtrt  had  l>een  a  marked  increase  in  the  attention  given  to  anatomical 
and  cryptogamio  subjects. 

The  Editor  re|x>rted  that  Vol.  23  of  the  liuUeiin  had  aggregated  548 
pttge*  and  34  full-page  plates,  and  that  two  numl>ers  of  the  Memoirs, 
aggregating  206  pages,  had  been  iiwued.  There  was  a  cash  balance  from 
publicationn  of  $48.09  in  addition  to  the  balance  already  re|)orted  by 
the  Treaf«urer. 

Thr  officrrs  for  1897  were  elected  ai*  follows:  President,  Addison 
Brown  ;  Vice- Presidents,  T.  II.  Allen.  H.  H.  Rushy  ;  Treasurer,  Henry 
Ogden  .  Ueci»rding  Secretary,  Kdward  8.  Burgess  ;  Corresjwnding  Secre- 
tary. John  K.  Small;  Kditor,  N.  L.  Hritton  ;  Associate  K<litors,  Emily 
L.  ^ffpp^ory,  Arthur  Hollick,  Anna  McVail.  R.  I).  Halste<l.  Lucien 
M.  I'nderwood  ;  (*urator,  Helen  M.  Ingersoll;  Librarian,  William  E. 
Whrrl-k. 

Thr  «<*i«*nti6c  pn»graiii  of  the  evi'iiin^j  inclii<UHl  pa{M'ni  by  Mr.  A.  J. 
Itntit  and  I>r.  N.  L.  Hritton. 

In  th«-  firi^l  pa|>er,  •' Noiffl  <»n  .S»me  .\iin*ri<*iin  Hrarhyiherin**  y\f. 
Itnmt  <'<'fti|»Ared  th«*  principltii  of  cia<*<«ificalion  (MiipIoyiHl  by  the  two 
pn*mii)rnt  bryologinti*,  Srhini|»er  and  UndlMT^,  and  Htattsl  InH  reanons 
for  prrfrrring  th«wt*  of  the*  latter  to  tlioj«e  of  tho  former.  He  then 
ethibitni  and  miiarke<l  upon  four  Anu*rican  %\\QC\i^iii  Hrnrhythecium, 
and  r\prt***r4i  th<'  opinion  that  they  n'pnxMit  a  gonus  dittlinct  there- 

f  P  'HI 

Thr  pa|*rr  will  In?  publinheti  in  full  in  the  liuUrtin. 

Hr  Rntton*ii  pa|M*r  wa^  u|N»n  *'Linum  \'irfjini'tNum  and  itn  Rela* 
tirr«  "  He  iiliiiilrat«*4l  the  chief  diHtiii^^ui^liin^  <'ll^ra('t4*ri^tic*s  of  the 
f|i^  ir«  of  Liuum  of  the  Virfjitiittninn  ^roup.  and  dwelt  particularly 
op«'n  the  claimp  to  ii|iei-ifi<*  rank  of  A.  Vtnjiniaiium  metiium  Walter. 
—  Kl»%l  .%KI»  S.  !h'K<*»>M,  Srrrrttiru. 

American  Phtl^aophical  Society. — Kehrnnry  5th  — This  l>e« 
tag  «Mir  of  the  three  meetings  during  the  y«*«r  at  which  ii|M*riiil  subjects 
arp  coovideretl,  the  i  ommitter  oo  l'r(»gnininie  M*le<*t4*<i  "  The  (leneais 
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and  Chemical  Relations  of  Petroleum  and  Natural  Gas/'  and  ioTited 
Professor  S.  P.  Sadtler  to  open  the  subject.  Professors  8.  F.  Peckham, 
of  Ann  Harbor,  Mich.,  C.  F.  Mabery,  of  Cleveland,  O.,  and  F.  C. 
Phillips,  of  Allegheny  City,  Pa.,  presented  their  views  from  either  the 
geological  or  chemical  standpoint,  or  both.  Profs.  £dw.  Orton  and  J. 
P.Lesley  were  also  invited  to  participate  in  the  discussion. 

Biological    Club  of  the   University  of     Pennsylvania. — 

February  Ist  Program. — Original  communication :  ''Account  of  the 
Boston  Meeting  of  the  Society  of  American  Naturalists,"  Profs.  Mac- 
farlane,  Conklin  and  Cope.  Demonstration :  '^A  Fossil  Micro-fungus 
of  the  Coal  Measures,"  Dr.  J.  M.  Macfarlane.  Reviews — Psychologi* 
cal.  Dr.  Lightner  Witmer. — H.  C.  Porter,  Secretary. 

The  Ohio  State  Academy  of  Science  held  its  winter  meeting 
at  Columbus,  December  29th  and  30th.  The  attendance  and  papers 
read  show  that  this  society  is  now  well  past  the  critical  period  of 
infancy.  The  Presidential  address,  by  Professor  Albert  A.  Wright, 
was  an  argument  in  favor  of  8iate  co<>peration  with  the  U.  S.  Geologi- 
cal Survey  for  the  production  of  a  topographic  map  of  Ohio.  The  pro- 
posal was  heartily  endorsed  by  the  academy,  and  a  committee  appointed 
to  take  steps  toward  carrying  it  out. 

Prof  D.  8.  Kellicott  gave  a  IL^t  of  ten  fresh- water  sponges  in  Ohio, 
with  their  localities;  also,  additions  to  his  list  of  the  Odonata  of  the 
State,  bringing  the  number  up  to  94. 

Additions  to  the  list  of  Ohio  phsenogams,  including  altogether  about 
twenty  native  and  nearly  as  many  introduced  speciei?,  with  new  stations 
for  other  rare  species,  were  given  by  Edo  Claassen,  of  Cleveland  ;  A.  D. 
Selby,  of  the  Agricultural  Experiment  Station;  W.  A.  Kellerman,  of 
the  State  University,  and  E.  L.  Moseley,  of  Sandusky. 

"Additions  to  Ohio  Fungi,"  by  F.  L.  Stevens,  gave  as  new  to  the  list 
eight  genera,  eighty-five  species,  ten  new  hosts,  and  thirteen  new  locali- 
ties. Fungi  new  to  the  State  list  were  reported  also  by  A.  D.  Selby  and 
Edo  Claasen. 

E.  L.  Moseley  reported  a  bird  new  U)  Ohio,  the  murre,  Uria  troile, 
whose  occurrence  on  the  Great  Lakes  has  been  doubted.  Two  were 
shot  at  Put-in-Bay,  December  19th,  and  on  the  same  day  two  near  San- 
dusky. 

Lynds  Jones  gave  a  detailed  account  of  a  grackle-roost  on  the  college 
campus  at  Obcrlin.  The  old  males  began  coming  to  the  roost  at  night. 
May  16th,  while  incubation  was  in  progress;  later,  the  females  and 
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jooog.  The  number  during  Julj,  August  and  September  averaged 
6«000.    Berries  and  green  com  formed  the  bulk  of  the  diet. 

Prof.  Clajpole  read  a  short  paper  on  the  Potato-rot  Fungus,  giving 
eotMiderable  evidence  to  show  that  the  infection  of  the  tubers  from  the 
paraate  upon  the  leaves  is  not  through  the  stem,  but  by  the  conidia 
falling  to  the  ground  and  penetrating  the  tubers  at  the  eyes. 

"A  Peculiar  Case  of  Spore  Distribution/*  by  F.  L.  Stevens,  cites  with 
pbolograpbic  evidence  the  distribution  of  spores  of  Uneinula  tieeaior  by 
aotmal  agency,  probably  a  snail. 

**An  Anatomical  Abnormality  in  the  Human  Hand,"  by  E.  W. 
Clajpole,  mentions  a  skeleton  in  which  there  were  two  scaphoid  bones 
oa  both  the  right  and  left  side. 

*  Os  acetabuli,"  by  Lynds  Jones,  describes  this  im|N>rtant  secondary 
eiecnrnt  of  the  (it  innominatum,  which  has  been  ignored  by  the  major- 
ilv  of  anaiiimistt. 

(■erard  Fowkegavean  account  of  archieological  work  in  Pike  County, 
and  Warn*n  K.  Moo rebead  made  remarks  on  a  State  arcli«?logical  map. 
Aaioog  the  most  interesting  and  important  |>a|H'rs  was  one  by  Mr.  E. 
E^  )fa#trrmsn,  of  New  I»ndon,  O.,  giving  an  account  of  the  finding  of 
a  grouvrd  fttone  aie,  the  matt^rial  of  which  was  profoundly  oxydized  at 
a  depth  of  22  feet  in  glacial  «lriA  or  in  the  top  of  the  boulder  clay.  The 
cirrumitanc«s  were  such  that  every  <»p|M)rtiinity  of  mistake  wan  appar- 
ently rli  mi  njit4^1.  and  there  tH*4»inH  to  Im*  no  |M>!«»ibility  of  (>tK'aping  the 
c«4»clti»iMii  that  the*  implement  isa^t'nuine  relic  of  human  workmanship 
which  dat4*ik  back  t4»  the  lat«*r  part  of  the  ice  age,  when  ^t^eaml4o^  water 
ff^m  tlie  mehiug  glacier  «le|M>inte<l  the  HhcetJ*  of  gravel  and  clay  which 
o>vrr  the  plain  of  New  I^>n«ion.  Full  detniU  of  the  "  tiiul  *'  have  l>€en 
p«bli»hf«l  hy  I*n»f.  E.  \V.  ('lay|Mile  in  the  November  number  of  the 
Awuriran  Virologist,  to  which  the  rea«ler  in  referrtnl. 

Mr  Maf»ternian  exhibit^**!  also  (Several  other  H|)ecimenH,  hut  none  from 
m»  grrat  a  depth  a«  the  axe. 

A  li»t  of  Ohio  Oamhids  was  given  by  J.  S.  .**itine,  nlmi  ii  pa)H*r  on 
"  MuM-uni  Pc»t4»  and  Their  Treatment,"  an<l  one  on  **  .V  Few  (Jreen- 
b<Hj«r  Insects. '*  K.  W.  (*lay|K>le  preaenttMl  a  li«tof  butterflies  found  in 
imit  <4»unty,  and  a  paficr  on  a  |Kvuliar  katwlid.  Pmf.  KellicMtt 
'nl*c«l  a  tlragon  fly  nymph  from  a  thermal  i*prin^  in  Calitornia. 
Prof.  F  M.  Welrtter  read  a  long  and  int4*reiiting  pA|>er  on'*  Hiol<»giral 
MrrU  of  Civ i Illation  on  the  Insect  Fauna  of  Ohio,"  nnd  another  on 
•  The  Pn*lertive  Value  of  Action,  Volitional  or  <  HherHiK',  in  I*rol4»clive 
Mianicrf ." 
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Rev.  H.  Herzer  gave  a  paper  on  "  PMnmius/*  exhibiting  a  number 
of  large  specimens  from  the  coal  measures  of  Ohio. 

Prof.  E.  W.  Clajpole  gave  an  account  of  a  stalagmitic  deposit  in  the 
Carboniferous  Conglomerate  at  Cuyahoga  Falls,  in  which  were  found 
countless  bones  of  a  small  tortoise,  a  few  bones  and  teeth  of  thebeavar, 
and  some  fragments  of  the  skeleton  of  a  deer. 

Prof.  W.  G.  Tight  read  pa[>er8  on  "  The  Pr^lacial  Big  Kanawha 
Drainage "  and  "A  Preglacial  Channel  in  Fairfield  County."  In  a 
paper  on  **  Huronite,"  by  Prof.  A.  A.  Wright,  he  proposed  the  use  of 
the  name"huronite  diabase,"  as  a  petrographical  term  in  tracing  the 
distribution  of  boulders.  *'  New  Evidence  Upon  the  Structure  of  Di- 
nichthys,"  by  A.  A.  Wright,  was  a  resume  of  the  evidence  now  existing 
as  to  whether  the  median  element  of  the  ventral  armor  of  this  Devon* 
iau  fish  consisted  of  a  single  plate  only,  as  argued  by  Dr.  Newberry,  or 
of  two  plates,  an  anterior  median  and  a  posterior  median,  such  as  exiat 
in  Coccosteus,  its  British  congener.  In  one  species  of  Dinichthys  indis- 
putable evidence  of  tivo  plates  exists. 

A  key  for  identifying  the  land  mollusca  of  Ohio  was  presented  by 
Dr.  V.  Sterki. 

The  other  papers  read  were :  "A  Simple  Method  of  Inbedding  Plant 
Tissues  in  Gelatin,"  E.  M.  Wilcox  and  J.  W.  T.  Duvel;  "Some  Pre- 
servatives for  Fresh-Water  Algaj,"  Miss  L.  C.  Riddle;  "A  Mode  ot 
Preserving  Specimens  for  Class  Use,"  E.  W.  Claypole;  **Some  Inter- 
esting Leaf  Variations  *'  and  "Note  on  Cornus  florida,"  Mrs.  Keller- 
man  ;  **  Notes  on  Ustilagineae,"  Aug.  D.  Selby  ;  **A  Hybrid  Impatiens.** 
F.  L.Stevens;  "Two  Hydrauns."  E.  L.  Fulnier;  "Additions  to  the 
List  of  Exogens  of  Cayuhoga  County,"  Carl  Krebs ;  "  Some  Adapta- 
tions in  Fungi  "  and  "Comment on  a  Phase  of  Botanical  Instruction,'* 
W.  A.  Kellerman  ;  "  Explorations  of  Norse  Remains  on  Charles  River, 
Mass.,"  Gerard  Fowke  ;  "  How  Do  Glaciers  Move  ?  "  John  J.  Janney : 
"Two  Rare  Fishes,"  Roy  C.  O^burn. 

The  academy  appointed  a  committee  to  endeavor  to  induce  the  legis- 
lature to  amend  the  game  laws,  and  parsed  a  resolution  to  be  forwarded 
to  Senator  Sherman,  protesting  against  the  passage  of  the  bill  proposing 
to  prohibit  vivisection  in  the  District  of  Columbia. 

The  oflBcers  electeil  for  1897  are  as  follows  :  Pres.,  W.  A.  Kellerman, 
Columbu?  ;  Ist  Vice-Pres.,  Dr.  C.  E.  Slocum,  Defiance;  2d  Vice-Pres., 
J.  B.  Wright,  Wilmington ;  Sec.,  E.  L.  Moseley,  Sandusky  ;  Treas., 
D.  S.  Kellicott,  Columbus.  Executive  Committee  (elective  members) : 
L.  H.  McFadden.  We8ter\'ille ;  W.  M.  Hill,  East  Liverpool.— E.  L. 
MosKLEY,  Secretary,  Sandusky,  Ohio. 
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Eleventh  Annual  Session  of  the  Iowa  Academy  of  Sci- 
ences.— Tbe  Iowa  Academj  in  itn  eleventh  annual  session  at  Des 
Mmncs,  Dec  29th  and  30th,  189B  enjoyed  one  of  its  most  pro6table 
MMioiUL     The  papers  presented  were  as  follows. 

Prof.  S.  Calf  in,  *'The  State  Quarry  Limestone,"  discussed  a  series  of 
limestone  lodges  in  J(»hnsr)n  Co.,  Iowa,  which  are  of  I)eTonian(?)  age 
and  consist  of  comminuted  paits  of  brachiopods,  crinoids,  etc.,  some  of 
iWiD  deaenriog  to  rank  as  a  brachiopod  ooquina.  Its  unconformability 
oo  the  (*edar  Valley  limestone  shows  an  erosion  fieriod  not  hitherto 
aospe<ried  in  the  Devonian  and  is  evidently  oneof  Ion f(  duration.  The 
fiuina  of  the  formation  included  the  Devonian  I^yrU>d%i$  and  the  sub- 
carboniferous  I^^hodu  among  the  rich  fish  remains  and  also  brachio- 
pods showing  affinities  to  the  carboniferous  forms. 

i\  K.  Keyea,  ••  Stages  of  the  DesMoines  or  Chiey  coaM>earing  series 
of  the  Kansas  and  southwest  Missouri  and  their  equivalents  in  Iowa,'* 
abn.  in  conjunction  with  K.  K.  Rowley  (read  by  title),  ''Vertical 
Range  of  FcMwils  at  Ijouisiana.*' 

A  Cff.  I^^eonard,  "Natural  <tas  in  the  Drift  of  I«>wa  "  enumerates 
localities  where  natural  gas  oi*curs  in  the  state  and  discusses  its  origin. 
Of  the  a>al  measures  shales  and  the  vegetable  remains  in  the  drift  as 
poavibU  sourres  the  author  C(»nclu(lc<i  that  for  the  Iowa  Walities  the 
latxer  is  thr  |irobablr  om*. 

J  L.  Tilton.  ••  Ritoults  of  R<»opnt  (mviIo^johI  work  in  .Madison  Co." 
df*rri^tr«  th4*  fr(\il«»giriil  fornmtitinn  <»r  tlit>  county  and  discu^^k's  partic- 
olarly  thr  relati<»n  of  prpgjnrial  to  present  draiiin^t*  system. 

^t.  K.  Fiiirh.  ••  A  Drift  ."NHHion  nt  <K»lw»*in'*  dosrribed  nuniit<*lv  nn 
eipiMun*  recently  hnnight  to  li^ht  in  n  railroad  cut  f*howin^  three  dis- 
tiori  Cili  shretJU 

S  4f  lirver.  ••  Evidence  of  a  Suh-Aftoiiian  Drift  in  Northeastern 
Iowa  "  IVhIuci*^  fnini  evidence  at  <Vlwein.  Albion  and  other  iMiints 
the  ritrnsion  <»f  the  Siib-Aftoninn  to  this  |M)rtion  of  the  ?»tate. 

T  II  .Macbride,  ••  The  liiitanv  ot'a  PreKtinnan  Petit-lnil  "  de^erilnMl 
rsr<vniiable  plants  <M*4*tirrin^  in  the  drift  •»«Hlii»n  exfM»MMl  nt  Oelwein. 

li  Shiniek,  "  ObM*rvatioiiii  on  the  Siirfa<*e  |)«*|MmiU»  •►f  |i»wn  **  gave 
aiiditional  observations  in  «uf>|M>rt  of  his  view  pn>s<*iite<l  at  the  last 
annual  meeting  of  the  .\cademy  that  the  lm>si«  forniation  of  we«tern 
Iowa  were  of  aeolian  (»rigin. 

Tbe  same  author  in  **  The  Flora  of  the  Sioux  i^iinrtrite  in  Iowa." 
Ii4ed  tbe  sfiectes  obser\-e<i  on  this  formation  and  di««Mj)iiN-d  their  relation 
to  the  flora  of  tho  other  |iarts  of  the  stale,  "  N<»tes  (»n  the  A(]uatic 
Plaau  of  Northoni  Iowa  "  also  by  the  same  author  was  devoted  maiolj 
to  Um  flovortog  species  occurring  in  ponds  and  lakes. 
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Bruce  Fink  in  ''  Spermaphjta  of  the  Fayette  Iowa  Flora  "  preeented 
a  list  of  about  700  species  of  plants  collected  for  that  locality. 

T.  Z.  Fitspatrick,  "  Notes  on  the  Flora  of  Iowa/'  a  short  list  of  species 
new  to  the  state  or  but  little  known  to  its  flora. 

G.  W.  Newton,  "  The  Mechanism  for  securing  Crosd  fertilization  in 
Salvia  lanceoUday 

L.  N.  Paramel,  "  Notes  on  some  Introduced  plants  in  Iowa." 

Emma  Sirrine,  **  A  Study  of  the  Leaf  Anatomy  of  some  species  of 
the  Genus  Bromus" 

Emma  Pammel,  ''A  Comparative  Study  of  the  Leaves  of  Lolium^ 
FesttuM  and  Bromus.** 

C.  B.  Weaver,  *'  Anatomical  Studies  of  the  Leaves  of  Certain  Bpedea 
of  the  Genus  Andropogon.^* 

C.  R.  Ball,  ''Some  Anatomical  Studies  of  the  Leaves  of  EragrodU.** 

The  four  papers  above,  gave  extended  details  of  anatomy  bearing 
particularly  on  the  value  of  such  characters  as  means  of  separating 
species  or  varieties. 

Gilbert  L.  Houser,  *'  The  Uses  of  Formaldehyde  in  Animal  Morphol- 
ogy." Advantages  and  disadvantages;  uses  in  Neurological  work, 
also  in  ''  The  Nerve  cells  of  the  Shark's  Brain  "  discussing  morpholog- 
ical importance,  features  of  structure,  and  details  the  results  reached  by 
use  of  the  Golgi  method. 

L.  S.  Ross  read  three  papers  ''Some  Manitoba  Cladocera  with  De- 
scription of  One  New  Species."  "  A  New  Species  of  Daphnia,  and 
Brief  Notes  on  Other  Cladocera  of  Iowa."  "  The  Illinois  Biological 
Station." 

F.  A.  Sirrine,  (by  title)  "  The  Probable  life-history  of  Crepvdodera 


cucumeris.** 


Charles  Carter,  of  Fairfield  discussed  the  Odonata  of  Iowa  in  some 
preliminary  remarks  and  requested  corres|)ondence  on  the  group. 

E.  D.  Ball,  *'  Notes  on  the  Orthopterous  Fauna  of  Iowa." 

A.  H.  Conrad,  "  The  Ophidia  of  Iowa  "  remarked  on  the  changes  in 
the  fauna  of  the  state  and  the  desirability  of  a  prompt  study  of  the 
group. 

Herbert  O^iborn,  "  Additions  to  the  Hemipterous  Fauna  of  Iowa" 
lists  of  number  of  s|)ecies  not  hitherto  recorded. 

In  Business  session,  among  other  items,  resolutions  were  passed  oppos- 
ing anti-vivisection  laws  in  the  District  of  Columbia  and  a  subscription 
was  voted  to  the  Pasteur  Monument  Fund. 

The  following  officers  were  elected  for  the  coming  year : 

W.  S.  Franklin,  President ;  T.  H.  Macbride,  Vioe-Preaideot ;  B.  Fink, 
2nd.  Vice-President;  Herbert  Osborn,  Secretary  and  Treasurer;  L.8. 
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RoMi,  J.  L.  Tilten  and  C.  C.  Bates  to  terres  with  officers  as  elective 
nemben  of  executive  committee. — Hkrbert  Oborn,  Secretary, 

Botanical  Seminar  of  the  University  of  Nebraska. — Jan- 
uary 16. — At  the  regular  monthly  meeting.  I>e  Alton  Saunders  pres- 
ented a  paper  upon  '*  The  Relations  of  the  I^boulbeniacea^  to  the  Red 
Sfawceds,'*  illustrated  bv  blackboani  sketches  of  their  structure. 

January  23. — This  adjourned  meeting  was  devoted  to  a  Symposium 
up>o  "Systematic  Mycology  "  led  by  Rosooe  Pound,  who  spoke  first 
upon  "The  Relation  of  Morphology  to  Claisification  *'  and  then  upon 
**  Schr«i*ter*s  Arrangement  considered  as  a  MfMliiication  of  the  Brefeld- 
iao  Arrangement"  lis  was  followetl  by  Dr.  Ikssey  on  "The Natural 
Arrangement  of  the  Fungi/*  and  F.  K.  Clements  on  "Suggestions  for 
a  Re-arrangement  of  the  Higher  Fungi." 


SCIENTIFIC  NEWS. 

A  VHtrTKMT, — I  am  sure  that  I  voice  the  opinions  of  a  large  numlier 
of  naturalistii  when  I  protest  against  a  tendency  very  strong  in  some 
localities  to  rename  things  already  well  named.  It  would  even  appear 
to  an  outsider  that  these  fienions  must  think  that  by  this  intro<luction  of 
new  names  they  were  greatly  advancing  iK*ience.  To  me  it  seems  that 
thry  mtifit  1n>  c\*^  to  tho  wheeN  of  progreiM.  One  must  nee<)s  know  a 
d'Hible  or  even  a  triple  nomenclature  to  rpa«l  their  pa[>ers  intelligently, 
and  thi«  learning  of  tht*)^  new  names  in,  as  Col.  Lyman  has  exprei«se<i  it, 
**  lik«*  vawduiit  swallowing,  nnther  palntablt*  nor  nutritious.** 

.\s  an  example  of  what  I  mean  I  may  cite  the  article  on  **  Formal  " 
in  the  January  numlHT  of  TiiK  AMKitic\%N  Nati'RAMht.  We  are  t<»ld 
there  that  "  the  term  formnldeh  Y<]e  is  n  ct]mlN*ni4»nie  one  '*  and  **  f(»rmal  '* 
U  fUjfgmtrd  a»  a  substitute.  Shall,  tlu*rer<»n\  every  cumlN^rsonie  name 
lie  diM-arde<l  ?  I>o  not  the  c<»ni«titiient  |»arts  of  the  name  mean  iMime- 
things  Is  n«>t  the  name  of  thesc*a-iirehin  of  northern  New  F.iigland-  - 
Sirvn^lttttntroifu  dntefntrhirnituf — cninl)ersome?  Must  we,  ihereforr, 
change  It  ? 

If  we  must  change  the  names  of  thcM*  sulkf^tanc^t^s,  of  th«iM'  things,  hv* 
rautrof  their  •eai|uif>eiialian  name*,  let  us  taki*  nmiu*  paint  nith  the 
•ul»Mitut4«  pn>|M*Ni.  Formal  for  formahlfhyde  in  unfortunatt*.  Formal* 
(irhTde  ha»  the  formula  II-<*llO.  liv  the  rulei*  of  oliemiral  noiiifn- 
clature  the  term  "  fi»rmal  "  w(»ul(i  mean  a  i*<»m|M>und  like  aretal,  one 
wkirh  WfHild  have  the  formula  1I-(*II-  oK),  and  henci*  the  endeavor 
to  get  rid  of  a  cumliersi»ne  t4*rm  intnNluit-s  a  w«»rse  confusion.  It  is, 
to  qoole  Waterhousa  Hawkins'  pun,  liewildering. 

— \  CuMrAKAflVK  .\!«ATt>MlHT. 
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Again  we  are  to  use  the  term  formal  for  forraaldebye  both  for  thisaab- 
stance  itself  and  for  its  solution  in  water.  Is  this  not  adding  to  ocMifba- 
ion  ?  Formalin,  we  are  told  is  a  term  which  has  no  meaning.  From 
the  standpoint  of  chemical  terminology  this  is  true  but  from  another 
standpoint  it  is  not.  It  is  an  arbitrary  term  introduced  into  the 
language  to  denote  a  forty  per  cent,  solution  of  formaldehyde  in  water 
and  as  such  it  has  a  distinct  meaning  and^on  the  ground  of  convenience, 
a  very  great  value. 

In  the  same  article  are  other  ill  lustrations  of  just  this  same  tendency 
against  which  I  protest.  There  are  incidentally  mentioned  axon,  alba, 
tela,  and  the  like  and  one  trained  in  the  nomenclature  of  universal  use 
has  to  refer  to  a  large  series  of  papers  in  order  to  ascertain  just  what  is 
meant  by  all  of  these  expressions.  I  can  see  no  reason  why  the  term 
notochord  is  not  good  enough  for  anyone ;  it  is  descriptive,  and  it  has 
but  a  single  meaning  which  cannot  hy  any  possibility  be  confused.  How 
about  its  proposed  substititue  "  axon  "  I  have  not  taken  the  trouble 
to  look  up  the  reasons  for  substituting  this  tern).  On  its  face  it  would 
seem  to  imply  something  pertaining  to  the  axis  (of  the  body).  But  is 
the  notochord  really  axial  ?  As  far  as  the  vertebral  centres  are  con- 
cerned it  is,  but  beyond  this  it  is  not,  and  to  just  this  extent  it  is  a  mis- 
nomer. So  far  as  any  higher  metazoan  may  be  said  to  have  an  axis, 
that  axis  is  the  alimentary  tract. 

These  I  merely  instance  as  examples  of  what  I  protest  against  The 
termin(j)ogy  of  modern  zoology  is  sufficiently  overloaded  already  with 
terms  and  this  attempt  so  persistently  made  in  certain  quarters  to  give 
us  in  addition  an  almost  complete  series  of  synonyms  is  most  aggravat. 
ing.  I  would  suggest  to  these  would  be  reformers  that  there  is  no  little 
truth  in  Goethes'  lines  when  he  sayB  that  reality  *'  ist  alles 

'*  Name  ist  Schall  und  Rauch. 
Uninebelnd  IlimmeUgliith. 

Comparative  Anatomist. 

Emil  du  Bois- Raymond. — The  well  known  physiologist,  profes- 
sor of  physiology  at  the  University  of  Berlin,  founder  of  the  Physio- 
logical Institute,  and  {)€r|)etual  Secretary  of  the  Berlin  Academy,  died 
December  26th  after  a  severe  illness.  Prof  du  Bois  Raymond  was 
born,  November  7,  1818  in  Berlin,  where  his  father,  who  had  begun  life 
as  a  match  maker,  had  attained  considerable  eminence.  His  early 
education  was  received  at  the  College  Fran9ais  in  Berlin  and  later  at 
the  College  of  Neuchatel.  At  the  age  of  eighteen  ha  entered  the 
University  of  Berlin  and  was  matriculated  in  the  Philosophical  Fac- 
ulty. 
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At  irK  he  was  much  interested  in  electridtj  and  attended  the  lect- 
orti  of  Neander.  But  about  1837  he  took  up  seriouslj  the  work  in 
which  he  became  to  well  known.  After  some  time  Bpent  with  mat  he* 
malici,  physics  and  chemistry,  he  l>egan  studies  under  J.  Miiller,  and 
•umewhat  later  became  his  assistant 

His  being  asked  in  1841  bj  Mil  Her  to  repeat  the  observations  of  Mat- 
ieucei  in  his  essay  ''Sur  les  ph^nomdnes  ^lectriquesdesanimaux/'  pub- 
lt»hed  at  Paris  a  year  previously,  led  to  the  histoncal  studies  that  he 
embodied  in  his  deaiertation  for  the  degree  of  D.  M.  (Quie  apud  verteres 
de  piartbus  electricis  extant  argumanta  "),  and  to  the  discovery  of  the 
main  fiMts  of  modem  electro-physiology.  In  1858  he  succeeded  Miiller 
as  Pn^feMor  of  Physiology  at  Berlin,  and  in  1867  was  chosen  secretary 
of  the  Berlin  Academy.  As  a  result  of  his  forethought  the  Berlin 
laboratorv  became  the  model  for  similar  laboratories  the  wurld  f)ver, 
for  the  plans  upon  which  the  |>alatial  building  in  Neu  Wilhelnistraase 
was  erected  after  the  Franco  (lerman  war,  were  of  his  designing. 

lib  papers  are  numeroun,  but  his  great  work  is  that  *M)n  animal 
electricity.**  the  first  volume  of  which  ap|)eare<i  in  IM48  and  the  last 
only  abiHJt  ten  yean  ago.  In  187H  he  published  his  "  collei'ted  pa|»ertt/' 
whtrh  comprise  all  of  his  scientific  work  done  up  to  that  time  except 
what  had  been  emb(Mlie<!  in  his  "Thierische  Klektricitat."  The  his- 
Uiriral  tntr«Mltiction  contained  in  the  first  few  chapters  of  bin'*  Animal 
Klt^rtrirtty/*  hi#  eapay  on  univentity  or^^anization  ( 187<M.  that  on  tlu* 
prrvriit  snd  the*  paj>t  of  physiologiiMil  ttmching,  and  on  the  rrlatioii!*  t»f 
natural  hi«t<*ry  to  natural  ncitauv  (  1M7^^^  that  on  the  liniilH  of  nutural 
kn<»«ilf-<l;:f*    1h«*2«  aw  well  known. 

Tbr  rral  >;n*atnt*iM»  of  the  man  fon-iKt^Hl,  not  in  the  tlu^uric'*  that  hv 
put  f  >rth,  hut  in  the  oxartituth*  of  hit  oh>MTvatioiiM,  the  «'Xcvl)('nr<*  of  his 
m«*lh'Khi.  and  the  lar^  number  of  new  n*hitii»n!«  that  he  discoverctl 
liriwrrn  f»hytiral  and  vital  phenomena.  Am  htidHig  tau^^ht  the  world 
bow  t*  invnrtigatr  the  mechanics  of  the  rirtMihitioii,  and  a^  llelinholz 
how  to  drt4»rmine  the  time  relationt^  of  phyi«i<»lo^ical  proc«'<i-*ei«  n(*  verv 
short  duration,  du  li<ii»- Raymond  not  only  o|M*ne<l  n  new  fiehl  f«»r 
iBir«wti|Fation,  but  alM>  fuminlKHi  the  nieanfi  of  working  it. 

Like  <ither  great  teachers  he  founded  a  m^IkhiI.hikI  if  hit  pnpiln  were 
not  si*  numerous  as  th(«e  of  »«ime  other  greater  teachers,  thev  <kxmji>v 
very  tm|iortant  ai*ademical  |Kii»ition»».     «  S»e  **  Natiin*  ** 

Prof.  Francis  E.  Lloyd,  who  now  holdn  a  {>o«itioii  in  the  Pacific 
University.  Forest  (trove.  Oregon,  hnit  Ut-n  ap|H»iiit<-«l  prof(>«itr  of  l)i«»- 
lofical  srirner  in  the  Teachem  <  ollege. 

The  I>aoiah  Paleontologtitt,  llenrik  Julian  lNHim*lt,  die*!  July  20, 
ISSM.  Ha  was  coanaelad  with  the  museum  in  ( 4»fieuhagen  and  was  a 
stodcol  of  Molloioi  aad  Molluscoids. 
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Dr.  Stuhr  goes  to  the  UDiversitj  of  Breslau  as  assistant  io  the  Ana- 
tomical  Institut,  in  the  place  of  Dr.  H.  Eodres  who  went  some  time 
ago  to  the  University  of  Halle. 

Dr.  N.  Tschermak,  of  St.  Petersburg,  succeeds  Prof.  BarAirth  as  pro- 
fessor of  comparative  anatomy  and  embryology  in  the  University  of 
Dorpat. 

Mr.  Fernand  Latush  calls  the  attention  of  correspondents  to  the  fact 
that  his  present  address  in  Cadellac-sur-Garonne,  Gironde,  France. 

Dr.  Auguste  Louis  Brot,  conchologist,  died  Aug.  30th,  at  the  age  of 
75  ;  for  forty  years,  he  was  connected  with  the  museum  at  Geneva. 

Dr.  V.  Goldschmidt  has  been  advanced  to  the  position  of  professor 
extraordinarius  of  mineralogy  in  the  University  of  Heidelberg. 

J.  0.  Willis,  formerly  assistant  in  botany  in  the  University  of  Glas- 
gow, has  gone  as  Director  to  the  botanical  garden  in  Ceylon. 

Professor  F.  Jeffrey  Bell  has  resigned  his  position  as  professor  of  com- 
parative anatomy  in  Kings  College,  London. 

T.  8.  Hart,  of  Melbourne,  is  appointed  tutor  in  geology  and  botany 
in  the  School  of  Mines,  Ballarat,  Australia. 

Df.  Theodor  Margo,  Professor  of  zoology  in  the  University  of  Budu- 
pesth,  died  Sept.  5th,  1896,  aged  80  years. 

Dr.  A.  V.  Fomin  has  been  appointed  assistant  in  the  botanical  gar- 
den of  the  University  of  Dorpat. 

N.  Riidinger,  professor  of  anatomy  in  the  University,  of  Munich, 
died  Aug.  25,  aged  64  years. 

Dr.  N.  Andrussow,  of  St.  Petersburg,  takes  the  chair  of  geology  in 
the  University  of  Dorpat. 

Dr.  Jensen  was  recently  appointed  privat-docent  in  phyriology  io 
the  University  of  Halle. 

Dr.  K.  Zander,  assistant  in  botany  in  the  agricultural  school  io 
Berlin,  died  Sept.  10. 

Dr.  F.  Tognini  is  now  conservator  of  the  botanical  garden  of  the 
University  of  Pavia. 

Th.  Hick,  instructor  in  botany  in  Owens  College,  Manchester,  is  de«d, 
at  the  age  of  56. 

Dr.  Fritz  Westhoff,  privat-docent  in  the  Akademie  of  Muoster,  died 
Nov,  11,  1896. 

Dr.  V.  Dungern  is  now  docent  in  bacteriology  in  the  University  of 
Freiberg. 

Dr.  Braus  is  now  privat-docent  in  zoology  in  the  Uoiveraity  of  Jeoa. 

Maurice  Chaper,  Malacologist,  died  io  Paris  July  5,  1896. ' 

L.  Rudolph,  botanbt,  of  Berlin,  is  dead  at  the  age  of  83. 
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TIIK  SCOPE  AND  PRESENT  POSITION  OF  BIO- 

CHEMISTRY. 

By  Albert  Matukws. 

The  prmctical  value  of  pure  Hcience  is  now  so  generally  re- 
cof^ited  thai  no  excuse  need  be  given  for  a  plea  on  behalf  of 
a  neglected  department.  l'>[)eciHlIy  is  this  true  of  a  depart- 
nirnt  mhich  so  closelv  conc^eniH  our  l>odiIv  welfare  um  iloes 
|»hy*ioI«»gu'al,  or  bio-,  clionii.stry.  This  science  has  not  recei  ve<l 
in  America  that  recognition  and  sup[>ort  which  its  importance 
as  an  applied  or  pure  science  would  warrant.  This  may  l>e  due, 
in  |«art«  at  least,  to  a  failure  to  n*ali/c  that  to  himhemistry 
belong  problems  outside  thes<'o|M»  of  any  other  scitnn* ;  it  may, 
lherefon%  not  Ih*  out  of  place  to  indicate  briefly  what  some  (»f 
ihcw*  problems  are,  and  to  what  |>OHition,in  the  world  at  large, 
Ihif  n«-w  science*  has  now  attaine<l. 

Although  it  IS  im[K>.ssible  to  define  sharply  the  limits  of  a 
•c-i«*nc«-  it  may  be*  said,  in  a  general  way,  that  to  bi(»chemi.strv 
bf'long  all  problems  of  the  ch(*mistry  of  living  matt<T,or  of  the 
chemi«try  of  metabolism.  It  is  thuM  the  complfUK^iit  of  the 
gn»up  <»f  S4-ienc6S  treating  of  the  forms  and  relatioiiMhip.H  of 
4>rganisms,  botany  and  zoology,  and  tif  the  merhanirs  of  organ- 
lanis.  or  physiology  pro|K*r.  Ttiuching  each  of  th«»*M*  s<'ienix»8 
rU«rly/]t  r«M*eivea  fiom  each  s(H*cial  problems  f<ir  solution 
'  VJ 
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Among  the  more  important  problems  of  plant  biochemistry 
are  the  chemical  nature  of  chlorophyll,  the  nature  and  manner 
of  action  of  the  starch-forming  substance,  the  determination  of 
the  substances  out  of  which  the  plant  synthesizes  its  protoplasmi 
and  the  nature  of  this  synthesis.  In  bacteriology  the  biochem- 
ist has  a  wide  field  for  work.  The  isolation  of  the  specific  im- 
munizing substance  in  the  antitoxins  of  diphtheria,  tetanus 
and  other  cases  of  artificial  immunity,  is  a  matter  of  great 
practical  importance.  There  is  pressing  need  of  a  chemical 
examination  of  the  bacteria  and  their  products,  whether  poi- 
sonous or  not.  The  determination  of  the  active  substance  in 
such  bodies  as  the  tubercle  bacilli,  which  cause  cell  prolifera- 
tion, is  an  interesting  matter  which  might  have  a  considerable 
practical  value. 

In  physiology,  biochemistry  has  hitherto  played  its  chief 
role  in  the  study  of  excretion  and  digestion.  The  results  ob- 
tained have  thrown  light  on  the  functions  of  many  organs.  An 
interesting  question  of  physiology  at  the  present  time  is  that  of 
the  internal  secretions  of  glands.  It  is  becoming  increasingly 
probable  that  these  form  an  important  element  in  the  coordi- 
nation of  (he  organism,  one  organ  or  gland  forming  and  throw- 
ing back  into  the  blood  substances  essential  to  the  life  of  some 
other  organ.  The  determination  of  these  substances,  of  such 
preeminent  importance  to  the  organism,  is  a  biochemical 
problem.  The  isolation  of  the  contractile  substance  in  muscle, 
the  chemical  changes  undergone  by  muscle  and  nerve  during 
Activity,  the  nature  of  the  irritable  substance  of  the  nervous 
system,  are  puzzles  which  fall  to  the  biochemist.  Our  knowledge 
of  the  chemical  constitution  of  the  fluids  and  tissues  of  the  body 
in  health  and  disease  is  derived  from  this  science. 

In  the  province  of  biology  the  ultimate  aim,  however  distant 
the  goal  may  be,  is  the  analysis  and  synthesis  of  living  matter 
itself.  The  explanation  of  the  formation  of  new  protoplasm 
will  probably  come  from  the  biochemist.  He  must  isolate  and 
examine  the  various  substances  in  the  cell.  That  this  field  is 
full  of  promise  is  evident  from  the  results  already  obtained. 
Morphology,  too,  furnishes  its  quota  of  problems.  The  influence 
of  certain  substances  upon  embryonic  development  is  in  part 
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chemical.  We  are  now  familiar  with  the  progrensive  diflTerenti- 
atiou  of  orf^ans  from  the  egg,  hut  of  the  nature  of  the  chemical 
differentiation  which  this  structural  ditlerentiation  implies 
little  is  as  yet  known.  Whether  the  chromatins  of  the  cells 
deriviMl  from  the  egg  are  clifferent  from  that  of  the  egg-cell, 
and  in  what  way,  is  a  question  of  theoretical  interest  to  be 

an»W4*r«*<l  detinitelv  onlv  hv  hiochemical  research.     The  de- 

•         •      • 

t^nninatiun  of  the  chemical  nature  of  the  suh.stance  causing 
ci'U  <livision,  karyokinesis,  of  the  substances  formed,  and  of 
theniilun»of  the  changes  undergone,  is  essential  to  the  under- 
standing of  this  proc«*ss.  The  answer  to  these  questions  may 
U*  of  value  in  the  explanation  of  tumors  and  oth<T  pathologi- 
cal gri*wths  involving  karyokinesis. 

Bioohfmi«*try  has  perhaps  its  chief  practical  worth  in  medi- 
cine The  physician  it  serves  not  only  indire<'tly  through  the 
•olution  of  physi<»logical  and  bacteriological  problems,  but 
dire«*tly  in  testing  the  action  of  drugs  and  dieta  upon  metal>ol- 
iam,  and  in  the  careful  study  of  the  urine  and  blood  in  health 
aiid  dijtease.  The  physician  is  thus  given  an  accurate  means 
of  diagnosis  in  c<*rtain  diseases.  An  int(»resting  result  accom- 
pli«h«*^l  recently  in  this  <lirection  has  l)een  the  discovery  of  the 
•  •rigin  <»f  uric  acid,  a  sub^^tanco  of  considerable  pathological 
int«*r«*at.  in  the  chronuitin  (»f  the  e(*ll-nui'lei,an<l  thereby  a  p<feS- 
«»tbte  explanation  is  giv<*n  of  the  action  of  quinine,  antipyrin, 
•nd  antif«d»rin.  in  decreasing  th«*  s<HTetio!i  of  this  substan(*e. 

Another  practical  biochemical  problem  im|K>rtant  in  me<li- 
cHiff*  i«  the  isolation  from  glands  and  other  organs  of  their  so- 
rjillfi  *•  internal  "  siKTetiuns  already  mentione<l.  Hitherto,  in 
treatifig  niyx«idenui,  goitre,  or  Adclison's  diseitse,  by  the  so- 
aill«*«l  extract  therapie,  physicians  have  used  either  the  whole 
•utpvtanet*  of  the  thyr«»id.  or  thymus  glands  and  the  suprar<*nal 
caf»«tile!i,  or  exlraets  of  thes<*  organs — a  pro^«•^s  which  intro- 
du4^r«  uaebfto  as  Well  as  healing  nnitter  It  would  hv  advanta- 
f^»ii«t4>  MM*  the  pure  renuHJial  subMtanr«*  alone.  In  one  of  thes<- 
ori^n«  this  is  now  |Kissible,  two  bi(»chemi'ots  having  recently 
i«olate«i  the  h4*aling  sul»stance  from  the  thyroid  gland  so  that 
tl  10  now  pre|«re<l  pure  f«»r  the  physician.  It  is  not  too  much 
to  tK»frt*  that  similar  substanc(*s  will  be  isolates]  (nmi  other 
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glands  and  organs,  and  that  the  physician  of  the  future  will 
be  able  partly  to  maintain  the  metabolic  equilibrium  of  the 
body,  or  to  restore  that  equilibrium  when  disturbed,  by  supply- 
ing the  missing  substances. 

The  composition  of  the  yeast-cell,  its  metabolism  when  fed 
on  different  substances  and  under  different  conditions,  the  de- 
termination of  the  sugars  which  it  will,  or  will  not  ferment,  and 
the  isolation  of  its  special  ferments,  are  problems  important  for 
the  brewer,  the  winemaker  and  the  baker. 

The  questions  thus  brifly  indicated  form  a  well-defined 
group.  They  constitute  the  problems  of  one  science.  Many 
of  these  problems  cannot  be  satisfactorily  dealt  with  either  by 
the  organic  chemist  alone  or  the  physiologist  alone.  The 
biochemist  needs  both  a  theoretical  and  practical  knowledge 
of  animal  and  plant  morphology  and  physiology,  which  is 
largely  superfluous  in  the  analysis  and  synthesis  of  the  great 
majority  of  organic  substances.  On  the  other  hand  these 
problems  cannot  be  left  to  the  physiologist,  for  few  physiologiata 
have  the  time  or  opportunity  to  acquire  the  necessary  chemical 
knowledge.  Even  pure  physiology  alone  is  so  broad  that  one 
is  rarely  found  thoroughly  familiar  with  more  than  a  portion 
of  it. 

It  is  for  these  reasons  desirable  that  the  independent  posi- 
tion of  biochemistry  should  be  recognized,  and  equipment  and 
means  provided  for  its  development.  And  it  is  an  encouraging 
sign  of  the  times  that  so  eminent  an  organic  chemist  as  Emil 
Fisher,  has  recently  spoken  strongly  for  the  independent  posi- 
tion of  biochemistry. 

In  Europe,  largely  owing  to  the  winning  personality  and 
untiring  labors  of  the  late  Felix  Hoppe-Seyler,  the  science  is 
now  beginning  to  receive  recognition.  The  modern  science  of 
biochemistry,  indeed,  may  be  said  to  have  been  founded  by 
this  illustrious  man ;  for,  although  previous  to  him  work  had 
been  done  in  a  biochemical  direction  by  chemists,  physiolog- 
ists, agriculturists,  and  others,  he  was  the  first  to  urge  the  inde- 
pendent {>osition  of  this  science.  An  Institute  and  Professorship 
of  Physiological  Chemistry  were  established  for  him  at  Strass- 
burg.     He  founded  a  journal  in  which  papers  treating  of  bio- 
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matter  could  appear,  and  thus  brought  to  a  focus  a 
number  of  lines  of  effort  which  had  formerly  been  scattered  in 
chemical,  physiological  and  agricultural  publications.  The 
founding  of  the  8trassburg  Institute  and  Professorship  was  the 
official  birtli  of  biochemistry. 

But,  although  great  progress  has  been  made  since  Hop{)e- 
Serler  o|»ened  his  first  laboratory  in  the  kitchen  of  the  old 
caalle  in  Tubingen,  the  position  of  the  biochemist  in  (fcrmany 
is  flill  liehind  that  in  many  other  European  countries.  The 
Sifmfliburg  Institute  remainstheonly  purely  biochemical  insti- 
tute in  (rermanv.  In  many  Cierman  uniyersities  the  biochem- 
ilia  are  nominally  full  professors  of  physiology,  as  in  Heidelberg 
(KiihneK  Marburg  (Kossel),  and  Munich  (Voit);  in  other?, 
besides  the  full  professor  (onlinariun)  of  physiology  there  is 
mxk  aasociate  professorship  (extraordinarius)  in  physiological 
chemistry.  This  is  the  case  in  Berlin  (Thierfelder)  and  Breslau 
iRi'>bmann).  In  still  others  the  professors  of  pharmacology 
take  over  the  duties  of  the  biochemist,  as  in  Uostock  (Nasse), 
K<»nig^lierg  (Jaffe),  (iiessen  (<fahtgens)  and  Halle.  In  Tubin- 
f<»n  the  phyf«iological  chemist  is  called  professor  of  applied 
fangemundte)  chemistry,  and  bt'longs  to  the  philosophical 
farulty  .  in  Fn«iburg  Uv  is  professor  of  chemi.stry  an<l  belongs 
to  the  mtHliral  facuhy  ;  in  lA*ipsir  he  is  a  priyat  docent  (in- 
•tnictor)  in  th<*  physiological  institute.  In  the  uniyersitii*s  of 
<t4»ttingen,  Kiel  and  Wur/burg  then*  is  no  speeial  in^trurtion 
in  thi«»  JHMence.  In  (termany,  therefore,  althougii  the  science 
If  rt^-ogiiiz4Hi  in  nearly  all  uniyersities.  and  its  teachers  in  nniny 
ra«««  full  proft*]iV)rs,  they  are  generally  handieappe<I  by  being 
rtM|uire<l  t«»  tearh  chennMry,  physiology,  or  phariiiac*>lo^y. 

Outnidt*  of  (termany  the  situation  is  i;enerally  more  tayor- 
ahl**  In  Austria  the  uniyersitie^i  (Prague.  Vienna  and  (fnitz) 
liAve  proft»wi4»nihi|«s  in  mediral  c-heniistry.  In  Swit^erhuul 
there  art'  professorships  of  physiological  <hemistry  in  Hiisel 
(Bung«)an<l  Bi*rne(  l>re«*lisel).  At  /urieh  there  is  none.  th<»ugh 
A  goixl  d«*Al  of  work  is  done  in  the  agrirultural  ehemical  labora- 
torira  In  Normay,  at  <  hristiania.  then'  is  no  ehair  (»t  physi- 
'•hfgicjil  chemistry.  In  iCussia  nearly  all  the  universitii*s — 
Mo«-«»w,  St.  Petersburg.  Warsaw,  Kietf,  ete. — haye  chairs  of 
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physiological  chemistry.  In  Galicia  such  professorships  are 
established  in  the  universities  of  Lemberg  and  Krakow.  In 
Italy  and  France,  as  far  as  I  can  learn,  there  are  no  such  pro- 
fessorships, but  accurate  information  is  lacking.  In  Sweden, 
at  Upsala,  the  biochemist  Ilammarsten  is  Professor  of  Physi- 
ological and  Medical  Chemistry.  At  Stockholm  there  is  also 
a  professorship  in  this  science,  as  well  as  in  Lund.  It  all  these 
cases,  it  will  be  understood,  there  are  separate  professorships  in 
physiology.  In  England  there  are  no  professorships  of  bio- 
chemistry. The  biochemist  Halliburton  is  Professor  of  Physi- 
ology in  Kings  College,  London.  In  Cambridge  University, 
in  the  extensive  laboratories  of  Professor  Michael  Foster,  con- 
siderable space  is  devoted  to  biochemistry  under  the  direction 
of  Dr.  Sheridan  Lea. 

In  Germany  there  is  one  magazine,  "  Die  Zeitschrift  fiir 
Physiologioche  Chemie,"  devoted  entirely  to  this  science. 
About  four-fifths  of  the  "  Zeitschrift  fiir  Biologic,"  one-fourth  of 
Pfliiger's  "  Archiv  fur  die  gesammte  Physiologic,"  nearly  all 
of  Schmiedeberg's"Archiv  fur  experimental  Pathologic  u.  Phar- 
makologie"  consist  of  biochemical  papers.  Many  papers  also 
appear  in  Virchow^s  Archiv,  in  the  Bacteriologische  Central- 
blatt  and  various  other  scientific  publications. 

In  England  the  "  Journal  of  Physiology  "  contains  a  greater 
or  less  number  of  biochemical  articles — but  there  is  not  in  the 
English  language  any  magazine  devoted  exclusively  to  this 
science.  Nor  is  there  any  American  Journal  of  Physiology  in 
which  biochemical  papers  could  appear.  The  English  Journal 
of  Physiology  is  the  only  journal  which  will  give  physiological 
and  biochemical  papers  a  general  circulation.  It  is  unfortun- 
ate that  so  large  a  proportion  of  physiological  papers  from 
American  laboratories  should  be  driven  to  the  German  journals 
and  language.  This  is  the  more  to  be  regretted  since  the  his- 
tory of  the  Journal  of  Mor()hology  teaches  that  an  American 
physiological  journal,  publishing  papers  of  a  high  class,  would 
have  an  assured  circulation  among  European  scientific  men. 

We,  in  America,  are  in  a  backward  condition  when  com|>ared 
with  Germany,  Russia,  Sweden  and  Switzerland.  Biochemis- 
try in  America  has  suffered,  like  physiology,  from  being  con- 
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fined  to  the  medical  schools.  Here  both  have  been  treated  too 
UrgeW  as  applied  sciences.  Both  would  greatly  profit  in  being 
taken  from  the  medical  schools  and  established,  like  physics 
or  chemistry,  in  separate  institutes  where  both  the  pure  and 
applies!  science  should  be  taught.  The  biochemical  laboratory 
aliould  be  one  of  the  laboratories  of  the  university  Just  as  the 
laboratory  of  experimental  physiology,  or  organic  chemistry. 
It  should  be  in  the  hands  of  investigators,  and  should  give 
iniUnjctiou  not  only  in  urine  analysis,  but  in  the  principles  of 
metabolism.  For  the  purpose  of  mutual  helpfulness  it  should 
be  in  cUme  connection  with  the  laboratories  of  experimental 
physiology  and  organic  chemistry.  It  is  greatly  to  be  hoped 
that  the  progress  of  this  s<.*ience  in  America  may  be  furthered 
by  the  establishment  of  profeH.Horship8  of  biochemistry  and  of 
an  American  Journal  of  Physiology  and  Biochemistr}*  to  pro* 
vide  a  n^ady  means  of  publication  for  physiological  and  bio- 
chemical {»a|>ers. 


THK  PoLYrHYLKTIC  DISPOSITION  OF  LKilKNS.^ 

Hv  Frki»kki(    K.  Ci.kmknts. 

Th«»  pfi'jM'iil  trfud  of  thoiiglit  upon  tin*  morphology  and  <lis- 
p<i*iti«»f)  of  the  lichens  must  be  in«»Ht  encouraging  to  those,  who 
rtood  at  first  alone,  and  then  with  ever-increa«^ing  coin[>any, 
for  the  <*ompleteaci'eptation  of  the  Srhwendeneriiin  hy|Mithesi.s, 
and  of  the  morpliologie  and  phylogenetie  tlieori«'H  involved  in 
It  Kven  during  the  [»re?»ent  dei'ade.  lK)tanieal  liteniture  has 
not  laeke<i  for  articles,  |K'nned  ehielly  by  lichenologi^ts,  dis- 
proving in  its  entirety  the  algo-liehen  theory,  and  maintain- 
ing the  autonomy  of  the  lichens,  as  they  are  plea.MHl  to  t^Tm 
It  When  the  **  symbiosis  ".  *' ronsorlisni,"  or  parasitism  of 
lichen*  was  i*«itablishe<l  beyond  a  doubt,  and  |Kjlypliylesis  was 
poptulated  as  a  niHressary  conwMiuenre,  the  liehenographers 
a^ain  nise  en  masse,  arguing  and  pleading  for  the  dignity  and 
autonomy    of  their   group.      Since    the    tacit    and    univerEMil 

'  U^imd  br/«ir*  ibr  B(i«ani<'ml  Seminar  of  ihr  I  nn fixity  of  .NVIinukka.     IVmnlier 
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acceptance  of  the  polyphyletic  origin  of  the  lichensi  oppomtion 
to  their  distribution  among  the  other  fungi  had  practically 
ceased,  until  the  revival  of  the  question  by  Reinke's  articles 
published  during  the  past  year  or  two. 

To  the  Seminar,  which  has  stood  since  its  inception  unqual- 
ifiedly for  the  Schwendenerian  theory,  and  for  the  considera- 
tion  and  treatment  of  all  fungi  as  fungi,  my  task  will  seem  a 
gratuitous  one.  It  may  not  be,  however,  entirely  unprofitable 
to  consider  in  detail  the  arguments  still  advanced  by  some 
botanists  against  what  is  here  regarded  as  the  ultimate  disposi- 
tion of  the  lichens. 

In  addition  to  Reinke's  rather  exhaustive  papers,  Gregory 
and  Schneider  have  written  short  articles,  chiefly  recapitula- 
tory of  Reinke's  views,  and  hence  of  little  import,  were  it  not 
for  the  fact  that  the  first  endeavors  to  throw  the  weight  of 
Schwendener's  half-expressed  disapproval  to  her  side  of  the 
question.  Reinke's  articles,  however,  form  the  rallying  ground 
of  all  those  fearful  of  the  degradation  of  the  autonomous 
dignity  of  the  lichens,  and  will  alone  be  discussed  here.  His 
conclusions  are  based  upon  serious  work,  and,  in  consequence, 
deserve  earnest  consideration,  although  not  infrequently  ridi- 
culous to  one  free  from  the  trammels  of  "  consortism,"  "  mut- 
ualism," etc. 

The  greater  |>ortion  of  Reinke*s  arguments  are  given  in  his 
second  paper  (Pringh.  Jahrb.  26 :  524, 1894).  In  the  prefatory 
remarks  to  his  fifth  article  (Pringh.  Jahrb.  29:171,  1896), 
which  treats  of  the  natural  lichen-system,  he  adduces  certain 
general  arguments  that  have  equal  weight  on  either  side,  and 
makes  some  specific  objections  that  have  little  relevancy  and 
less  significance.  In  consequence,  the  following  discussion  will 
be  limited  chiefly  to  the  second  paper,  the  more  important 
points  of  which  will  receive  successive  treatment. 

"  Concerning  ascolichens,  it  may  be  postulated  that  the  com- 
ponent fungus  no  more  exists,  probably  never  existed,  in  the 
free  state."  Since  lichens  are  lichens,  and,  according  to 
Reinke,  every  lichen  a  "  consortium,"  whether  its  fructification 
be  by  means  of  asci  or  by  basidia,  he  begs  the  question  in 
limiting  his  statement  to  ascolichens.     In  complete  refutation 
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of  thin,  I  might  then  cite  Moeller  (Flora  77  :  253,  1^93),  who 
•hows  conclusively  that  the  thelephoroid  fungus  represented 
by  the  three  lichen  genera,  Cora,  IHctyoneina,  and  Laudatta, 
may  be,  at  the  same  time,  a  saprophyte,  or  a  parasite  upon  two 
different  genera  of  algsD,  i.  /.,  a  facultative  parasite.  For  the 
aacolichens,  Reinke  contradicts  his  own  statement  that  their 
fongal  prototypes  no  longer  exist  (Pringh.  Jahrb.  28:71,  87, 
135,  1895).  The  mere  fact  that  he  has  been  obliged  to  divide 
the  genera  inliciuvi,  BUinkbia,  Bacidia,  Placogrnphaj  MeloMpila 
and  Arihouia  into  a  series  of  lichen  genera  corre8|>onding 
rejipectively  to  the  above,  and  a  series  of  "  my  co-genera,"  Jtfyro. 
ro/traum,  UycfJnlimhia,  Mifcofnindia,  etc.,  solely  because  certain 
fuDgi,  having  parasitize<i  accidental  algal  cells,  have  lost  their 
attpn»phytic  habit,  is  conclusive.  It  is  also  admitted  by  the 
baat  mycologisti)  that  Biatoridinm,  Ijecidm  and  BurHui  can  be 
dvtinguished  from  BintonUn^  Patinrlla,  an<l  Karm-hin  only 
through  what  can  l>e  calle<l  scarcely  more  thnn  incipient  |>ar- 
asittfm.  More  than  this,  Burllin  mi/rlttrar/Mi,  as  Reinke  him- 
self admitufPringh.  Jahrb.  2.S  :  513,  ISO')),  is  sometimes  provided 
with  goiiidia.  ?«)metime.^  lacks  them.  Ii  is  thou  either  a  fungus 
or  a  lichen.  Thi.^  .«*pecies  i.s  corlainly  a  remarkable  one,  in 
tiiat  it  l>eloiig*4  to  twd  (litl'crcnt  and  di.stinct  suhkingdom.s,  or 
at  biMt  cltt**n»**'  Wen*  cuinulativt'  evidence  neede<l,  the  re- 
|K«te<l  artiticinl  ?«ynthe»<iH  and  analysis  of  lichens  W(»uld  he 
more  than  ••utticient  to  di^K^redit  ReinkeV  statement,  notwith- 
utanding  hi»  inahility  t<»  appreciate  the  weight  of  these  facts. 

It  10  a  •<ifntific  truism  that  phylogeny  in  the  science  of  prob* 
abilitif«  No  thoughtful  S4  ientist  .should  <Iream  of  demanding 
al«^lut«*  pHHif  in  gt*n(*ral  phylogeuetic  pn»hleinM.  In  dif(4*us>ing 
«)Ut^tioti«  of  phylop*iiy,  when  the  ultimity  of  probability  i.n 
nMu:hi*fl,  eX4-ept  ill  the  rarest  i'as4*H,  iirguinentati(»n  nuHt  cease. 
A^  for  hyii)eiioli(*hens,  we  may  regard  MtH-ller'.s  careful  re- 
fMrrht^  n*«.  comparatively  ^|H*akiiig,  abM)lut4*  pnM»f  of  tlnir 
difrct  and  n-<*ent  derivation  fnmi  the  Th*hphnnu'»it  Vov  the 
a«r«>l)<-b«*ns.  enough  ha.s  l^-en  sai<l  to  <leinon>trate  the  cont^lu* 
«ioii  ti>wanl  which  extreme  pn^bability  |K>intj« 

"  Thr  atlemptu  at  tlif  distribution  (»f  the  lichens  have  l>4*t*n 
of  an  un^tisfartorv  nature."     It  is  bv  no  means  true  that,  to 
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know  the  geed  of  a  reform,  one  must  know  how  to  bring  such 
a  reform  about.  If  the  method  of  reformation,  or  of  rearrange- 
ment is  hard  to  discover  in  those  matters  in  which  the  factors 
are  well-known  and  can  be  carefully  weighed,  how  much  more 
difficult  is  it  where  phylogeny  with  its  undiscovered  and  un- 
discoverable  quantities  complicates.  May  we  not,  then,  be 
pardoned  if  we  consider  Reinke's  criticism  of  Von  Tavel's 
endeavor  to  distribute  the  lichens  as  essentially  puerile,  and  of 
negative  weight  in  serious  discussion? 

"Taxonomy  should,  moreover,  follow  practical  lines."  It 
has  been  generally  supposed  that  the  constant  endeavor  of 
taxonomy  during  the  past  century  has  been  to  rid  itself  of  the 
burden  of  practicality.  If,  as  Reinke  suggests,  attempts  to  dis- 
cover the  phylogeny  of  any  plant-group  must  always  be  un- 
fruitful to  a  great  extent,  then  a  practical  system,  not  a  theore- 
tical one,  is  a  desideratum.  If  this  is  true,  it  is  both  remark- 
able and  unfortunate  that  the  best  botanical  effort  of  decades 
past  has  been  directed  to  the  replacement  of  artificial  systems 
by  natural  ones,  and  to  the  improvement  of  the  latter.  As  a 
matter  of  fact,  such  is  not  true.  Taxonomy  is,  ultimately, 
never  a  means,  but  an  end,  and  the  demands  of  practicality  in 
a  svstem  are  entirelv  without  force,  until  those  are  fullv  met 
which  are  entailed  by  the  departments  of  botany  that  true 
taxonomy  should  summarize.  Thus,  the  rapidity  with  which 
a  system  may  be  leaved  over,  is  no  index  of  its  value.  In  fact, 
natural  systems  are  necessarily  complicated,  and  great  con- 
venience and  "  usability "  in  any  system  are  in  themselves 
suspicious.  Reinke  laments  the  fact  that  the  lichens  have  dis- 
appeared so  suddenly  from  a  prominent  place  in  texts,  that  it 
often  involves  trouble  to  find  them  in  "anhange"  to  different 
fungus-groups.  Likewise,  it  would  require  less  manual  labor 
if  the  lower  cryptogams  were  still  grouped  as  algte  and  fungi, 
and,  from  the  same  point  of  view,  it  is  a  great  bother  to  follow 
an  apetalous  family  into  some  obscure  nook  among  the  Chori' 
petalx.  Yet  there  are  those  who  prefer  an  expression  of  prob- 
able phylogenetic  relationship  in  a  system  to  mere  utility,  and, 
who,  unlike  Reinke,  have  no  "  misgivings  as  to  the  fitness  of 
arranging  a  great  plant-group,  so  rich  in  forms  and  numbers 
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the  lichens,'*  in  ''anhange/'  until  a  better  disposition  is  pos- 
sible. 

The  lichenologisUt,  the  si>ecialist^  in  this  branch,  **  have 
intuitively  opposed  the  "  sidetracking ''  of  the  lichens/'  I  men- 
tion this  argument  of  Reinke's  merely  to  show  the  peculiar 
cogency  so  characteristic  of  his  article.  It  would  not  have 
been  inop|>ortune  to  cite  the  particularly  felicitous,  intuitive 
opposition  of  lichen-specialists  to  the  Schwendenerian  theory. 
But  the  author,  naively,  states  that,  while  he  has  sympathised 
with  this  later  stand  of  lichenologists,  it  was  unfortunate  that 
their  weapons  were  directed  against  the  Schwendenerian 
theorv. 

"In  the  form  and  structure  of  their  vegetative  organs,  the 
lichens  are  closely  connect4»d  with  the  other  green,  chlorophyll- 
bearing  plants."  If  it  were  worth  wliile  to  discuss  this  ques- 
tion, it  might  Ih»  readily  shown  that  iUv  only  resemblance  in 
ibnn  i^  a  su|»erficial  one,  due  to  parallelism,  while  the  other 
gttmi  similarity  aris<*s  from  the  fact  that  the  one  possesses  as- 
fimihitive  [M>wer  in  and  of  itself,  while  the  other  appropriates 
that  inherent  in  another  organism  It  is  useles.'^  to  press  this 
fioiiit,  however,  since  it  is  directly  dejK»ndent  U|K)n  wlietlier  the 
lieht'ii  i"  n-ganled  iv^  a  inst4in<*f  of  parasitism,  or  of  **  consort- 
wm  " 

R^'inke,  apparently,  lai»ors  eonstaiitly  under  the  delusion  that 
tbo!i«*  who  i-ontend  f<»r  the  tlistrihutioii  of  th<»  liehens,  deny 
their  |»olyphyh»sis.  Contrariwise,  lliey  were  the  first  to  |MKstu- 
late  and  to  estiiiili^h  it.  All  are  in  aeeord  that,  while  the 
lichens  originuteil  from  the  fungi  polyphyletinilly,  this  origina- 
tion iKxurrtNl  at  oanpanitively  few  |K)ints.  and  that  the  niotli- 
tication  and  s|xM'ializ4ition  of  these  phylogrnetic  lines  took  place 
mfier  the  fungus  had  lHH*ome  parasitir  U|K)n  iin  alga.  No  one 
who  trai^es  the  lichen?^  hack  to  the  fungi  would  for  an  instant 
maintain  that  each  lichen  family  finds  it.^  prototype  among  the 
fungi  But.  on  the  other  hand,  one  n)nst  insi<«t  that  iit  those 
points  where  fungi  pa^ttMnl  into  liehens.  an  almost  pcTftM-t  M*ries 
of  grm^lations  is  nottnl,  and  that  phylogenetic  and  iitorplM»logio 
continuity  are  complete  at  th<*se  plac<^. 

Naturmlly,  the  chief  argument  of  the  author  is  that  the 
lichen  is  not  a  [Mirmsite,  but  a  **  consortium.*'      In  din^t  con- 
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tradiction  to  this,  as  Reinke  himself  admits,  is  De  Bary's  state- 
ment that  the  fungus  occasions  considerable  change  in  the 
host,  the  alga.  Reinke  is  unable  to  evade  this,  but  prefers  to 
interpret  it  as  an  advantageous  adaptation  due  to  the  synthesis 
of  fungus  and  alga  to  form  a  '^  consortium.''  Then,  in  like 
manner,  the  increased  rapidity  of  division,  and  the  great  dis- 
tension of  the  cells  of  an  elder  leaf,  occasioned  by  the  presence 
of  secidial  filaments,  are  adaptations  traceable  to  incipient 
"  consortism,"  if  you  wish,  parasitism,  in  reality.  The  mere 
fact  that  the  histogenetic  relations  of  the  cells  in  a  tissue  are 
not  such  that  continuous  multiplication  of  cell-individuals  is 
possible,  as  is  the  case  with  free  algae,  has  no  significance.  The 
tissue-cell  and  the  free  alga  exhibit  essentially  the  same  bio- 
logical behavior  when  parasitized.  The  only  difference  is 
that,  in  the  one  case,  cytogenesis  fixes  a  limit,  in  the  other,  it 
does  not. 

In  many  cases,  moreover,  parasitism  effects  little  or  no  change 
in  the  tissues.  This  is  notably  the  case  in  Erysipheee,  in  many 
Peronosporacese,  and  Uredinea^.  On  the  other  hand,  algal  cells 
often  become  so  completely  involved  in  hyphal  threads  that 
division  is  impossible,  when  the  existence  of  real  parasitism  is 
quickly  demonstrated. 

The  significance  of  the  soridium  and  of  hymenial  gonidia  is 
regarded  by  Reinke  as  very  considerable.  To  me,  both,  but 
the  soridium  especially,  are  mere  modifications  o(  the  fungus 
due  to  changed  habit,  and  contingent  upon  incipient  or  ad- 
vanced desexualisation.  The  significance  of  either,  were  they 
universally  present,  would  be  neither  profound,  nor  otherwise 
inexplicable.  The  fact  that  they  occur  almost  wholly  among 
forms  possessing  a  thallus  of  a  considerable  degree  of  develop- 
ment, and  the  fact  of  their  utter  absence  in  the  primitive  types 
is  sufficient  proof  of  their  lack  of  meaning.  Of  equal  weight 
is  the  presence  of  lichenin.  The  elementary  condition  of  our 
knowledge  of  microchemistry  should  deter  anyone  from  gen- 
eralizations derived  therefrom.  Keinke's  statement  concern- 
ing the  characteristic  presence  of  many  chemical  substances  is 
essentially  one  of  the  antiquated  arguments  of  the  lichenolog- 
ists,  and  is  scarcely  more  valid  than  that  one  in  which,  speak- 
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ing  of  the  discriminative  powers  of  certain  genera  of  inaects, 
which  feed  upon  lichens,  and  not  upon  fungi,  Cooke  says  : 
^  These  inaects  must  have  come  to  a  sounder  conclusion  than 
some  men,  viz.,  that  lichens  are  not  fungi  with  the  addition 
of  an  innocuous  green  alga." 

The  moet  curious  error  of  Reinke's  is  made  in  explanation 
of  Moeller's  researches  upon  HymeiioHchniee.  The  author  says 
frankly  that  after  reading  Moeller*s  article  he  asked  himself 
if  lis  conclusions  were  contrar}*  to  his  opinions.  At  the  same 
time,  he  affords  an  instructive  illustration  of  how  the  inter- 
pretation of  a  fact  may  entirely  controvert  its  meaning.  If 
one  were  to  find  a  facultative  parasite  growing  at  the  same 
time  on  the  ground,  and  upon  two  different  host-plants,  the 
explanation  would  be  so  obvious  that  one  would  not  waste  a 
Uiought  upon  it.  The  fact  that  the  saprophyte  exists  along- 
side tlie  parasite,  the  lichen,  would  mean  simply  that  here  was 
the  starting-point  of  a  phylum.  Not  so  with  Reinke.  To  him 
the  occurrence  of  Cora  as  a  facultative  parasite  signifies  that 
ben*  is  a  fungus,  which  forms  *' consortiums  "  with  different 
alga*,  a  proof,  as  he  takes  it,  that  the  fungus  alone  is  insufficient 
for  the  thallu8-bo<ly.  Also,  a  proof  in  my  mind  that  a  host  is 
indi4i[>c*nsihl(*  to  any  parHsito.  As  for  the  occurrence  of  hymen- 
omycete  and  hymenolichrn  together,  Ueinke  considers  this  en- 
tirely analogous  to  the  concomitant  appearance  of  alga  and 
lichen,  and,  as  I  have  [>oint(*<l  out  alxive,  this  is  true,  }«ince  it 
involves  nothing  more  than  the  siniultantMms  (Kvurrence  of  a 
flMipn»phyte.  its  host,  and  the  same  saprophyte  in  the  role  of  a 
parmJiite. 

I  have  taken  up  the  alK>ve  arguments  in  detail  merely  to 
demonstrate  the  little  InMiring  they  have  upon  the  (|ue.*(tion. 
In  <lftermining  relatiouMhips,  phytogeny  alone  has  value  ;  his- 
iogt*ny.  morphology,  and  physiology  are  useful  only  so  far  ns 
they  can  furnish  data  rt»s[>ecting  the  probable  phyb»geny.  I 
have  already  said  enough  t<»8hi»w  that  I  appreeiate  the  excrtMl- 
ing  difficulty  of  n»traeing  phylogenetie  results.  Happily,  in 
the  lichens,  the  phyletic  linens  are  comparatively  short ;  this  is 
r9i|Kjcially  true  in  the  tiymonolichens,  where  the  developmental 
procennes  are  going  on  before  «»ur  eyes.     ( >n  the  one  side  is  the 
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indubitable  fungus  ancestor,  the  thelephora ;  on  the  other,  the 
two  direct  descendants,  Cora,  and  Diciifonenia,  incipient  phyla, 
whose  future  directions  of  development  are  foreshadowed  in 
the  Laudatea-iorms. 

The  ascolichens  were  derived  from  the  Ascomycetes  at  an 
earlier  period,  and  their  great  specialization  and  the  interval 
of  time  elapsed  have  to  a  considerable  degree  obscured  the 
points  of  departure.  But,  as  has  been  pointed  out  above,  the 
"  fungo-lichen  "  genera,  Calicium,  Bilimlnay  Baddia,  Placogra- 
pha,  Melaspila,  Biatordla-Bidtoridium,  Pdtinella-Lccidea,  BueUia' 
Karschiay  Graph  is- Hysterium,  and  the  species,  Buellia  myrio- 
carpa,  leave  little  doubt  concerning  the  derivation  of  their 
corresponding  families.  They  simply  await  the  thorough 
investigation  given  hymenolichens  by  Moeller.  If  we  are  to 
consider  only  the  highly  specialized  ends  of  phylogenetic 
branches,  we  should  all  be  constrained  to  admit  that  lichens 
must  receive  treatment  as  a  group.  But,  in  such  an  event,  we 
should  do  the  greatest  violence  to  phylogenesis  as  the  deter- 
minant in  taxonomy,  in  making  lichens  coordinate  with  algse 
and  fungi,  merely  on  the  basis  of  a  physiological  character. 
I  admit  that  there  could  be  a  class,  or  a  branch,  LicheneSy  based 
upon  this  physiological  character,  or  perhaps  upon  morpho- 
logical characters  induced  by  adaptation  to  assimilation-pro- 
cesses. So,  also,  might  there  be  a  group.  Parasitica,  coordinate 
with  Plianerogamse,  which  would  include  such  closely  related 
genera  as  Cuscuta,  Razoumofshja,  Phoradendron,  Thalesia,  etc 
Such  is  the  logical  result  of  Reinke's  opinion  that  a  more  or 
less  constant  physiological  character,  for  lichens,  "  consortism," 
obtains  for  the  delimitation  of  great  groups,  in  spite  of  the 
significant  evidence  of  phylogeny. 

Summarizing:  Reinke's  conclusion  that  lichens  are  physio- 
logically and  morphologically  distinct  from  fungi  is  untrue, 
and  his  statement  that  it  is  impossible,  on  account  of  certain 
physiological  characters,  to  distribute  them  among  fungi  is 
equally  unwarranted. 
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FOSi>n^  AND  FOSSILIZATION. 
By  L.  v.  Gkatacav. 

i  f 'otitiuuni  from  }>*ig€  /.W.) 

There  are  iiiaiiv  facts  in  chemistrv  wliich  sliow  that  there 
can  bi*  mutual  diH|ihu*einent8  in  solutions  of  various  substances, 
Although  tliere  is  also  a  series  of  fact,s  that  prove  the  additional 
•Tiluhility  of  insoluble  salts  in  the  presence  of  other  salts  or  in 
dilute  solutions.  Thus,  wlicn  certain  salts  dissolved  in  a  small 
quantity  of  water  decom|K>se  one  another  hy  double  interchange 
of  liAJicsand  acids,  producing  a  precipitate  of  a  difficultly  solu- 
ble flalt,  no  precipitate  occurs  in  more  dilute  solutions,  although 
the<)uantity  of  water  present  would  not  be  sufficient  to  hold  in 
•olotion  the  le!«  soluble  salt,  which  may  be  prcnluced  by  the 
decomiK>sition,  if  it  existed  in  the  st^parate  state.  For  example, 
sulphate  of  lime  requires  about  KK)  parts  of  water  to  dissolve 
it,  hut  chloride  of  calcium,  dissolved  in  about  200  parts  of 
water.  giv<«  no  precipitate  with  sulphate  of  potash.  It  is  sup- 
|iosM*«i  that  thi*  formation  of  sulphate  of  lime  takes  place,  but 
that  th«»  presence  of  the  chloride  of  |>otassium,  which  is  formic! 
at  the  name  time,  renders  it  more  soluble  than  it  otherwise 
would  1k».  Carbonate  of  lime  se^ms  to  be  Hindered  more  solu- 
ble by  the  presenile  of  sulphate  of  |>otash  and  chloride  of  |»otas- 
Slum      (Ludwig  (imelin.  IIand-l»ook  of  (*hemistry.) 

On  the  (»ther  hand  we  know  of  the  actual  displacement  of 
chlorides  fn»m  *«olution  bv  other  chlorides,  as  the  solubility  of 
chloride  of  s^xiium  in  water  diminisht^s,  the  greater  the  ain(»unt 
of  chlondi*  of  magnesium  theri*in  dissolved.  Sulphates  also 
aflect  the  relative  solui>ilitv  of  tin*  chlorides  of  sodium  and 
magtit-^ium.  In  r«*gard  to  the  assumption  made  here,  that 
■tlica  !««  driven  out  a^  carlHinate  of  lime  enters  into  solution, 
aamiming  the  stnirtural  |K>sition  of  the  di^Milved  carbonate, 
Biichof  !uiy*4,  in  his  (*lH*mical  and  Physical  (leology  ((*avendish 
Society,  WA.  I.  p.  IW),  that  **  although  silica  i«*  S4'parated  di- 
rectly from  a4*a  wat««r  by  organic  agency,  htill  thi^  m»parati(»n 
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may  also  take  place  in  coDsequence  of  a  displaceroent  of  the 
sedimeDtary  carbonate  of  lime  and  the  animal  remains  con* 
tained  in  it/'  He  further  says, ''  when  the  carbonate  of  lime 
acts  as  the  precipitant  to  carbonates  of  magnesia,  protoxide  of 
iron  and  silicay  in  sea  water,  equivalent  quantities  of  it  enter 
into  solution  again/'  All  of  which  can  be  interpreted  as  a  cor- 
roboration of  the  view  given  above. 

However,  the  exact  method  of  interchange  is  described,  it 
can  hardly  be  doubted  that  the  pseudomorphism  by  which 
silica  assumes  the  form  of  crystallized  caic-spar  is  closely  or 
exactly  imitated.  Von  Buch,  in  his  examination  of  organic 
silicifications,  concluded  that  the  soluble  silica  deposited  from 
solutions  took  the  place  only  of  the  organic  matter,  at  least  at 
first,  and  that  the  substitution  of  the  silica  for  carbonate  of  lime 
was  later,  and  in  this  secondary  form  appeared  as  warts,  con- 
cretionary rings,  etc.  Alexander  Petzholdt,  in  his  examination 
of  a  silicified  belemnite,  found  that  the  silicification  began  on 
the  outside,  penetrating  progressively  through  the  minute  tubes 
of  its  structure  to  the  interior,  finally  effecting  a  continuous 
silicification  from  the  inside  to  the  outside.  He  found  the  same 
stages  shown  in  oyster  shells ;  and  a  section  in  the  center  of  an 
oyster  shell  contained  51.78  per  cent,  silica  and  47.81  percent, 
carbonate  of  lime,  with  traces  of  iron  oxide,  while  its  exterior 
was  entirely  silicified.  His  observations  disproved  Von  Buch's 
assumption,  and  established  the  fact  that  the  waters  carrying 
silica  directly  removed  the  carbonate  of  lime  and  so  replaced 
it  with  opal-material  (soluble  hydrated  quartz),  and  that  no 
warts,  concentric  or  concretionary  rings  were  formed  at  all. 
Whether  the  replacement  by  silica  of  organic  tissues,  as  the 
structure  of  wood  or  the  horny  apophyses  of  brachiopods,  may 
involve  less  obvious  conditions  than  those  prevalent  in  the 
more  ordinary  mineral  replacement  of  calcite  or  aragonite  by 
silica,  or  not,  still  the  formal  character  of  the  substitution  is 
similar.  Biscbof,  in  commenting  upon  this  similarity,  says, 
"  the  penetration  of  the  silicic  acid  in  the  minute  interspaces  of 
the  fibrous  carbonate  of  lime,  as  also  all  the  appearances  pre- 
sented by  the  silicified  molluscan  shells,  agree  so  completely 
with  the  penetration  of  the  calc-spar  by  silicious  substances. 
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and  with  the  entrance  of  the  silica  between  the  cleavage  plains 
of  the  same,  that  doubtless  we  have  here  one  and  the  same 
proeeas  of  alteration.  Therein,  however,  there  is  a  difference 
between  the  displacement  of  the  carbonate  of  lime  in  the  mol- 
luacan  shell  and  that  in  the  calc-spar,  in  so  far  as  the  latter  is 
fre<|uently  hollow  and  the  former  not;  in  the  shell  the  space 
of  ilie  removed  carbonate  of  lime  is  entirely,  in  the  calc-spar 
only  partially  filled.  We  might  ascribe  this  diflference  to  the 
well-known  inclination  of  silicic  acid  to  unite  itself  with  organic 
substances,  if  the  amount  of  organic  matter  were  not  so  small. 
The  true  explanation  of  this  difTerence  must  await  further  in- 
Tsstigations  **  (Chemischen  and  Physikalischen  Geologic). 

Thin  latter  contrast  in  the  silicitication  of  fossils  and  the 
pseudomorphism  of  calc-spar  seems  to  arise  principally  from 
eootrastpd  quantitative  conditions.  The  solid  replacement  of 
the  carbonate  of  lime  in  fossils  bv  silica  is  connected  with  the 
former  !•  slow  solution,  as  compared  with  that  of  ex|>osed  crys- 
tallited  calcite,  which  may  Ix*  rapidly  invaded  by  carbonated 
or  acid  waters,  whereas  the  imbedded  fossil  receives  the  access 
of  terrestrial  waters  but  slowlv,  and  aln)  retains  its  carbonate 
of  lime  ««>iiiewhat  intermix<Ml  with  orpinic  cnv«»lo|>es,  the  sar- 
c<»dir  tilamt*nts  that  |K»nrtrate  tin*  hani  parts  of  invertebnite.s 
and  m^  surn'nd«»n«  it  to  ^olutioi)  less  quickly,  with  tin*  re^^ult  <»f 
aer|uiriiig  a  d<*nM*  and  (*otupI(*tt*  innlrcular  replacement.  In 
rsftani  to  the  view  of  thesolutinii  of  carbonate  of  lime*  in  water 
exfM*llin^  its  di««v>lved  *<ilir}i  niM<*hof  remarks,  that  in  the  case 
of  the  hollow  crvMtals  of  ralcite  we  are  f*lic»\in   how  the  water 

m 

has  di^scdvinl  mid  n»mov«Ml  mon*  fa«<ilv  \\\v  H)hii>lernrlH)nateof 
lime  than  it  has  de|>osit4*d  the  less  ra«<iiy  *«(»lul»le  silica,  an  ex- 
pression, vhich,  fnini  tin*  point  of  vi<«w  taken  Imti'.  is  sjniply 
equivah'tit  to  saying,  that  the  aim^unt  of  silica  in  thi*  \vat(*rsof 
ii4>lution  waM  insuflirimt  to  till  the  space  octupicd  by  the  <*aleite. 
SuljS4^|Uent  crystalh/ation  of  >ilica  within  these  hollow^  U(»uld 
«imply  pnNJuce  drusy  surfac«*s  on  a  crystaHinc  texture  of  inter- 
l<M*ktnl  crystals.  Fo-sils  als4»  under^jo  «>o-<'aII<<i  secondary  re- 
placement, when  their  forms  become  distorted  and  rou^h.  and 
little  circular  monticul(*s  of  silica  an*  distributed  over  and 
through  their  shells  and   ?*keIetons.     Thi**  **  orbicular  «*ilica '* 
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(Beckite  markings)  is  customarily  assigned  to  the  later  periods 
of  the  fossils  change,  whereas  the  intimate  replacement  of  the 
microscopic  structure  took  place  in  the  earliest  stage  of  its 
inhumation. 

In  the  Trenton  limestone  of  Wisconsin,  a  more  or  less  mag- 
nesian  rock,  holding  from  one  to  three  per  cent,  of  soluble 
silica,  the  molluscan  forms  are  replaced  by  silica,  forming  hard 
brittle  pseudomorphs  of  much  beauty  ;  and  in  the  Trenton  beds 
of  Tennessee  we  find  the  corals  frequently  or  universally  sili- 
cified  by  secondary  silicification  (Columnaria,  Tetradium,etc.). 
It  would  seem  that  the  silicification  of  fossils,  where  it  is  of  a 
minute  and  very  accurate  character,  must  have  been  begun 
before  the  consolidation  of  the  limestone  itself,  and  have  been 
completed  before  the  layers  assumed  their  final  lithological 
state.  But  some  peculiar  instances  of  an  apparent  progressive 
silicification  continuous  with  the  weathering  of  the  enveloping 
rock,  are  known  as  where,  in  the  Niagara  limestone  in  wes* 
tern  New  York,  fossils  appear  in  relief  above  the  surface  of  the 
dissolved  limestone,  and  are  seen  to  be  complete  siliceous  re- 
placements, the  parts  of  the  same  fossils,  or  other  similar  fos* 
sils,  enclosed  within  the  rock  a  short  distance  below  its  surface, 
being  entirely  dissolved  when  placed  in  acid,  evincing  their 
calcareous  nature.  If  this  is  true,  the  replacement  must  take 
place  from  the  soluble  siliceous  constituents  of  the  rock,  which 
are  slowly  introduced  into  the  calcareous  tests  and  frame-work 
of  fossils  as  these  are  dissolved  in  carborated  waters.  It  would 
seem  more  likely,  in  most  cases,  as  in  the  very  siliceous  and 
ferruginous  Schoharie  grit,*  that  silicification  has  been  already 
partially  eifected,  and  that  the  action  of  natural  solvents  is  to 
remove  the  associated  calcareous  particles  and  leave  the  sili* 
ceous  residue  as  the  representative  of  the  fossil,  somewhat  less 

*  In  thiH  formAtion  the  shells  of  fowul  biTnlveiv  are  often  removed  bj  soIutioDy 
being  iiImo8t  entirely  carbonate  of  lime;  and  the  fliliceouii  filling,  colored  browm 
by  the  ferruginous  oxidation,  remains  a8  cmAtD  of  their  interiors.  But  in  oilier 
CMnea  Mlii'i titration  has  partially  replaced  the  shells,  and  fragments  of  theae  taken 
from  unweathered  portions  of  the  rock  show  u(>on  solution  in  acid  atliceout 
scales,  which  remain  undissolved.  In  the  Trenton  of  Teneemee  the  weathered 
Mliceous  shell  of  gasteropoda  is  continuous  with  the  siliceous  parta  jet  plainlji 
imbedded  in  the  unweathered  limestone. 
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danse  in  texture,  but  a  substantial  and  complete  form.  In  fact, 
io  the  case  of  many  specimens  of  weathered  fossils,  where  the 
eilioeaus  shells  project  in  high  relief  above  the  limestone  matrix, 
the  surfaces  of  the  shell  are  finely  perforate,  or  small  holes 
occur,  as  if  the  limestone  had  been  removed  from  these  s[>aces 
and  the  intervening  areas  of  silica  remained  imperfectly  con- 
tinuous. Silieification  seems  to  have  gone  on  with  great  energy 
and  completeness  in  some  l>eds  in  the  same  formation  in  w*hich 
other  l»e<ls  show  but  im[>erfect  traces  of  its  action,  and  this  may 
ht  aikTilie<l  to  a  greater  proportion  of  soluble  silica,  and  per- 
haps a<  well  to  the  presence  of  organic  structures  more  sus- 
cifptible  to  siliceous  replacement.  As  regards  the  first  course, 
it  if  tni<*  that  mere  excess  of  a  quartzose  matrix  does  not  nec- 
tAMfilv  facilitate  silieification,  as  wo  »ee  in  theOriskanv  sand- 
!4oQe,  which  is  so  frequently  characterized  by  cavities  from 
which  fotfsils  have  been  dissolved  by  rarlK)nate<l  waters,  though 
cttchone  of  those  cavities  is  surroundo<l  by  sandstone.  The 
eitrmction  of  this  silica  could  not  in  this  ca.*ie  be  effcH^ted  so  a.^ 
to  rc^place  the  calcareous  parts  of  the  dissolved  fossils,  because 
of  itii  insoluble  nature.  Soluble  silica,  that  colloidal  form 
which  is  more  readily  taken  in  solution,  must  Ik*  providi^l,  for 
Chr  sulrttitution  of  the  linu*  |M)rtions  of  fossils.  As  reganis  the 
«e>n»nd  cau«^*,  it  Hc*ems  c<*rtain  that  thin  and  delicate  tests  or 
ftruitun*:*,  as  the  .«M*pta  an«l  tabula*  of  corals,  the  partitions  and 
waIU  of  bryozoans,  an<l  the  fibrous  texture  of  some  bra(*hio|»o- 
dcMis  «h4*IU  are  more  sus<*t*ptihle  to  replacement  by  dissolviKl 
silica  than  the  valves  of  lamrllibraiuhs  or  tht*  whorls  of  gns- 
leru|MMl« 

S*rby  ha**  mlletl  attention  to  an  interesting  siliceous  re- 
plmeruient  in  tin*  calcar(*<»us  grit  lH'h»w  th<*  coralline  oolite  in 
Efif^land.  when*  vrry  sinall  reniforu)  biMlies  twTur,  convertt^^l 
into  agat«*  <ir  prfS4»ntiiig  inicroHoopic  gfodt»j»,  whos*«  interior 
vmlU  were  IiihhI  with  an  agat«*  film  S»ini*titnrs  these  rmiform 
Uirlie*  an*  tilknl  with  ralcan*<»us  spar,  and  tht^t*  contra^^tiHl 
tillingt  are  mnux  in  the  sann*  slide  *«ide  i>y  >u\*\  Whatever  thrs<« 
enigmatical  UMlies  really  are  (Sirby  was  iniliiied  to  regard 
them  a*«  foraminiferv>u**).  thev  illti**trate  the  ininutt*  wav  in 
which  silieification  act.s,  for  they  are  on  an  average  alK>ut  9^0 
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of  an  inch  in  diameter,  which  would  give  nearly  three  million 
in  a  cubic  inch.  In  the  perforated  walls  of  the  favosite  corah, 
where  the  entire  skeleton  of  the  fossil  has  become  silicified,  the 
minute  pores  are  sometimes  surrounded  by  little  siliceoos 
mammae,  which  seem  to  have  gathered  under  the  influence  of 
a  form  of  concretionary  concentration. 

The  peculiarities  of  preservation  of  the  delicate  internal  ap- 
pendages of  brachiopods  varies  extremely,  and  while  specimens 
of  the  same  genus  or  species  from  one  locality  refuse  to  disclose 
their  loops  or  spiral  arms  to  the  paleontologist,  those  from  an* 
other,  even  with  indifferent  care  and  easier  methods,  are  readily 
examined.  Thus,  the  Devonian  Cenirondla  from  England 
afforded  imperfect  preforations  of  the  loop,  etc.,  to  the  Rev.  Mr. 
(ilass,  even  with  excessive  nicety  of  treatment,  whereas  those 
from  Michigan,  by  simply  fracturing  them  in  different  direc- 
tions, established  the  accuracy  of  Prof.  Winchell's  descriptions. 
In  alluding  to  this  Dr.  Davidson  says,  "ordinarily  by  this 
process  no  certain  result  can  be  obtained,  and  none  could  be 
obtained  in  this  manner  from  our  Devonian  specimens  of  the 
same  genus.  But  in  these  (the  American)  specimens  of  C.  Julia 
there  is  sufficient  contrast  between  the  color  of  the  loop  and  the 
surrounding  matrix  to  make  the  different  parts  of  the  loop  very 
clear  when  revealed  opaquely  and  by  fracture.  In  most  of  the 
specimens  the  loop  is  of  a  rusty-brown  color  surrounded  by  a 
lighter  matrix."  Again,  the  Athijri^  of  our  Devonian  is  apt  to 
be  filled  with  a  dark  spar,  which,  being  impervious  to  light, 
yields  unsatisfactory  results,  whereas  those  of  the  English  Car- 
boniferous are  tilled  **  witli  a  spar  beautifully  transparent  and 
peculiarly  favorable  for  working."  This  is  by  no  means  uni- 
versal, as  Prof.  Whitfield  has  displayed  the  spires  of  AfhyrtM 
ftpirifrroid*^  in  exquisite  perfection  in  the  Hamilton  slate  speci- 
mens. It  is  singular  that,  as  stated  by  the  Rev.  Mr.  Glass,  the 
English  fossil  brachioiK)d.s  never — or  very  rarely — exhibit  a 
silicification  of  the  spires  in  a  calcareous  matrix,  whereas  this 
frequently  occurs  in  the  United  States,  rendering  the  develop- 
ment of  these  delicate  appendages  comparatively  simple,  and 
incomparably  beautiful. 

Few  organisms  are  provided  with  a  siliceous  frame-work, 
and  except  the  radiolarians  and  the  sponges  animal  life  has 
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limited  its  process  of  universal' secretion  to  creating  skeletons 
and  coTerings  of  carbonate  of  lime,  in  which  there  has  also  been 
mingled  in  many  instances  phosphates  and  occasionally  cor- 
Deooa  layers  of  an  indeterminate  mineral  and  organic  charac- 
ter. Most  of  the  fossils  we  are  required  to  study  originated  in 
ealcmreous  bodies,  and  were  originally  deposited  as  such,  and 
for  Ibe  most  part  they  as  fossils  retain  their  calcareous  sub- 
stance  to-day.  A  mineralogical  change,  however,  has  in  many 
cases  su|>ervened,  and  the  carbonate  of  lime,  known  as  aragon- 
ite,  which  fonned  many  shells  when  occupied  by  their  living 
tenants,  has  become  changed  to  the  more  stable  form  of  the 
same  salt,  calcite.  This  change  has  been  often  hastened  by 
prasure  and  heat,  and  even,  perha(>s,  by  (>erturbationsof  the 
earth's  crust,  whicli  have  reassorteil  the  molecular  units  and 
brought  them  into  the  secondary  state  of  equilibrium  known 
as  calcite.  Sorby  has  shown  that  the  calcareous  portion  of 
organisms  is  at  first  de[>osited  in  tlie  form  of  granules  of  vari- 
able site.  These  **  afterwards  undergo  more  or  less  of  crystal- 
line coalescence.  In  some  cases  this  scarcely  occurs  at  all ;  but 
ID  ulhers  it  does  to  a  very  considerable  extent  during  the  life 
of  the  orgaiii.Hm,  and  this  produces  a  great  difference  in  the 
chanM*t4T  of  the  {>artiel(-s  into  which  it  is  ri»solved  by  clecay. 
Th^  falling  to  |K»wder  that  then  taken  place  is  the  result  of  the 
o&idi£ati(»n  and  removal  of  the  organic  portion,  and,  if  no 
cr^'stalline  c«ialescenee  had  oecurreiL  the  shell  or  other  IxhIv 
might  be  rpsolve<l  into  the  very  minut(>  ultimate  cryntiilline 
granule** ;  whereas,  if  much  coale.Hc*en(*e  had  taken  place,  it 
«t»uld  break  up  into  niueh  larger  one.*<,  showing  in  many  cases 
Its  minute  «»tnicture/*  These  oliservations  were  made  with 
referrnce  to  tin*  condition  of  the  shells  of  Lvinnaa  and  other 
frmh  water  molluscs  in  marls,  but  doubtle^^s  apply  to  the  shells 
of  marine  formations,  and  may  explain  the  fragmentary  state 
of  •helU  in  Iimest4»nes,  while  it  |K)ints  to  an  agen(*y  in  prepar- 
ing th«*  calrart*ous  mud  in  which  they  are  emlKMldiHl.  th(»ngh 
this  latt«*r  arises  more  generally  from  partial  solution  of  shells 
in  rarUmatcnl  water.  A  remarkable  form  of  replacement  4»ccurs 
to  calcareous  fosMils,as  it  has  l>een  shown  by  /ittel,  llindt*  and 
Htfillas  that  the  »<iluble  nilica  of  the  sili<*<H)Us  skeletons  of  the 
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flinty  sponges  is  removed,  and  its  place  taken  by  carbonate  of 
lime,  or  by  oxide  and  sulphide  of  iron.  The  secondary  char- 
acter of  this  lime  seems  also  proven  by  the  fact  that  it  is  always 
crystalline,  and  its  crystals  are  placed  confusedly  in  all  direc* 
tions,  and  not  in  one,  or,  as  it  is  technically  expressed,  are 
unoriented. 

Prof.  Nicholson,  in  his  study  of  certain  obscure  organisms 
known  under  the  general  designation  of  Stromutoporoids,  has 
indicated  three  different  conditions  or  phases  of  their  preserva- 
tion. These  organisms  are  in  the  main  calcareous  encrusting 
or  turbinate  masses,  built  up  by  a  succession  of  poriferons 
sheets  or  laminee,  between  which  irregular  spaces  extend,  fur- 
rowed by  inosculating  canals.  In  the  first  state  of  preservation, 
instanced  by  this  author,  the  actual  calcareous  skeleton  is  pre- 
served, and  all  cavities  are  infiltrated  with  transparent  calcite, 
the  skeleton  then  appearing  as  a  brown  granular  or  cloudy 
non-crystalline  body.  In  the  second  method  of  fossilization 
more  or  less  silicification  has  taken  place,  the  cavities  becom- 
ing solidly  silicified  and  the  skeleton  remaining  calcareous, 
or  the  skeleton  irregularly  presenting  a  complete  siliceous 
frame-work.  In  the  third  method  the  specimens  are  preserved 
in  limestones  or  in  argillaceous  deposits.  The  skeleton  became 
infiltrated  with  fine  mud  or  argillaceous  sediment,  and  was 
dissolved  out,  being  the  less  stable  form  of  carbonate  of  lime — 
aragonite — and  was  replaced  by  calcite.  Thus,  the  skeleton 
appears  as  clear  as  calcite,  while  the  chambers,  pores  and  canal- 
system  of  the  fossil  are  represented  by  comparatively  opaque 
calcareous  mud  or  fine  argillaceous  fillings.  In  the  skeletons 
and  hard  parts  of  living  invertebrates  the  following  distinc- 
tions of  mineral  composition  have  been  determined  : 

The  calcareous  foraminifera  are  composed  of  calcite,  with 
some  aragonite. 

The  true  corals  are  comi)osed  almost  entirely  of  aragonite. 

The  alcyonarians  are  for  the  most  part  composed  of  calcite, 
with  small  amounts  of  aragonite  and  phosphate  of  lime. 

The  echinoidea  are  essentiallv  formed  of  calcite. 

The  annelids  are  enclosed  frequently  in  tests,  tubes,  or  shells 
made  of  calcite. 
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The  hard  parts,  exoskeletons,  of  Crustacea  contain  varying 
iniennixtares  of  calcite  and  phosphate  of  lime. 

The  br}'Oioan8  have  cases  composed  of  a  mixture  of  calcite 
and  aragonite. 

The  brachiop)oda  have  shells  composed  of  calcite  and  some 
|>bo0phat6  of  lime,  the  latter  salt  being  almost  limited  to  the 
tbells  of  the  inarticulate  division  of  this  class — linguln  cratna 
dMrtVia,  etc. 

In  the  lamellibranchs  there  is  found  some  variation  in  the 
coin[Kwition  of  shells  of  different  genem,  in  some  the  shells  are 
wholly  aragonite,  in  oysters  and  scollops  {(Mrea,  iWtm)  the 
shells  are  calcite,  whereas  in  mussels  My  til  us  and  Pinnas,  the 
outer  layer  is  calcite,  the  inner  aragonite. 


.S)ME  MANITOBA  CLAIXX'KRA,  WITH  DESCRIP- 
TION OF  ONE  NEW  SPE(;iI':S.» 

By  L.  S.   Ross. 

No  n-cord  in  to  Ik*  foiinti  ainon^  the  literature  upon  Ent<>- 
mtistnira,  of  any  nystctnatic  work  <l(>nu  upon  this  interesting 
divii'ion  of  the  (>u.«itacea  in  Muiiitolm  tir  anv  uf  the  Provinces 
€jf  ranada  The  region  is  yet  op<'n  to  tl»e  student  of  tin*  tlis- 
tnbuti<»n  of  the  grotip.  A  short  stay  in  the  Province  of  Mani- 
toba in  Juno,  lM*r>  was  utilized  hy  tlieautlior  in  nuikingafew 
oollecti4»ns  from  the  region  al>out  Portage  la  Prairie  on  the 
Canadian  Pacific  Rail  Road  fifty-tive  miles  west  of  Winne|»eg. 
lirforr  leaving  the  provinei*  some  vials  of  alcohol  were  left  with 
a  rrf^ident  of  the  town  to  be  tille<l  with  collections.  A  vial  was 
rf*^ive<l  everv  w*cond  week  from  the  time  of  the  visit  until 
cold  weather,  the  laU^i  being  filled  Oct.  Jl,  IsU'k  One  vial 
rrmaine^l  in  \>e  fill(Hl  the  following  s|>ring. 

Collections  were  taken  bv  the  author  from  the  A.«<sinilM>in 
Uiver,  from  a  de<*p  wi^mIv  slouch  which  was  once  the  channel 
<jf  the  AsHinilioin  River,  from  railroad  (iit<*he8  and  fn»in  prairie 

*  Itfttd  kmkm  the  lowm  .iradrniY  of  S*tm(*««i,  iHm-    I*«7f>. 
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pools  and  ponds.  A  hurried  visit  to  Lake  Manitoba  gave 
opportunity  for  a  few  hauls  of  the  net  among  the  rushes  along 
the  shore. 

An  examination  of  the  material  obtained  shows  the  presence 
of  thirty  species  and  varieties,  one  of  which,  and  possibly  two, 
is  a  new  addition  to  the  list  of  described  species. 

The  forms  belong  to  the  following  families : 


Sididse     .     .     . 

1 

DaphniidsQ .    .     . 
Bosminida).    . 

9 
1 

Macrotrichiidse    . 

4 

Lvnceidse    .    . 

.    13 

Polyphemidffi  .    , 
Leptodoridse 

1 
1 

30 
The  distribution  of  the  species  is  given  in  the  following 
table : 

AssiNiBoiN  River. 

Daphnia  pulex  DeGeer. 

Ceriodaphnia  censors  (?)  Birgo. 

Iliocryptus  sp.  ? 

Chydorous  spha}ricus  0.  F.  Miiller. 

Graptoleberis  testudinaria  var.    inermis  Birge. 

Rat  Creek  at  McDonnell  on  Portage  Plains. 

Daphnia  pulex  DeGeer. 
Ceriodaphniia  consors  (?)  Birge. 
Simocephalus  vetulus  O.  F.  Miiller. 
Simocephalus  serrulatus  Koch. 
Scapholeberis  angulata  Herrick. 
Scapholeberis  mucronata  O.  F.  Muller. 
Eurycercus  lamellatus  O.  F.  Muller. 
Alona  costata  Sars. 

Graptoleberis  testudinaria  var.  inermis  Birge. 
Pleuroxus  procurvus  Birge. 
Pleuroxus  excisus  Fischer. 
Pleuroxus  sp? 
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Chjdonis  sphericus  O.  F.  Miiller. 
Acroperus  leuooceplialus  Koch. 
Polyphemus  pcdiculus  Linnti'us. 

Prairie  Slough  Near  Porta(}B  la  Prairie. 

Dftphnia  pulez  var.  pulicaria  Forbes. 
Cerio«!aphnia  consors  (?)  Birge. 
Simoceplialus  vetulus  O.  F.  Muller. 
Simocephalus  semilatus  Koch. 
Scapholeberis  niucronata  ().  F.  Miiller. 
Ijiihonura  rectirostris  O.  F.  Muller. 
Macmihrix  laiicorniH  Jurine. 
BoDopti  scutifrons  Birfre. 
Eurvcercus  lamellatus  <).  F.  Muller. 
Graptoleberi.s  testudinaria  var.  inermis  Birge. 
Dunhevf^lia  seiiger  Birge. 
Pleuroxus  denticulatus  Birge. 
Pleuroxu.H  procurvus  Birge, 
Pleuroxus  fip.  ? 
<  *hy(loru!i  globosu.s  Bainl. 
rhydoruj  Mplurricus  <).  F.  Miiller. 
Alor)o|isis  latis»«in)a  vur.  media  Birge. 
Acr«»|K'ru»  leut'ocephalu.s  Koch. 
PolyphemuH  ikmHcuIus  Liniiivus. 

l>EEr  Weedy  Su>i'«.ii  at  roKTA«iE  la  Prairie. 

Sida  rrv-tiillina  l\  K.  Muller. 
iHiphtiia  pul«*x  iMiivr. 
iVrM«<luphiiiii  roii!M»rs  (?)  Birge. 
r^'ri'Mluphnia  rt*ticulata  Jurine. 
CVn<>*laphiiia  acunthinuH  ii.  sp. 
SiiiicK^<*plialu*i  vKuluM  ().  F.  Miiller. 
8capholt'lHTi«4  inutTonnta  <).  F.  Muller. 
I^thoiiura  rtHTtinM^tris  O.  F.  Mull(*r. 
B^ffiriiiiia  longirijstris  <).  F.  Muller. 
Kur%c«Trus  laiiiellatuH  n.  F.  Muller. 
.\loiia  <|uadratigulariH  ().  F.  Muller. 
rirun>&u«  driiticulatuM  Birge. 
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PleuroxHS  procurvus  Birge. 
Chydonis  sphaericus  0.  F.  Miiller. 
Camptocercas  rectirostris  Schoedler. 
Polyphemus  pediculaa  LioiueuB. 

Lake  Maihtoba. 

Bosmina  longirostris  O.  F.  Miiller. 
Chydorus  sphotricus  O.  F.  Miiller. 
Leptodora  hyalina  Lilljeborg. 

Description  of  a  New  Species, 
ceriodaphma  acamthima. 

The  body  is  large,  rounded,  with  the  valves  of  the  shell 
forming  a  well  developed  posterior  spine.  The  head  is  separ- 
ated from  the  body  by  a  very  deep  depression.      Head  is  low, 


small,  rounded  in  front  of  the  eye,  sinuous  above  and  angled 
between  the  eye  and  the  antennules;  the  lower  margin  is 
nearly  in  a  line  with  the  lower  margin  of  the  valves  of  th« 
shell. 
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Tli«  shell  is  very  strongly  reticulated  with  small  very 
sharply  marked  hexagonal  reticulations  measuring  about  .016 
to  .021  mm.  acroes.  Small  sharp  spines  project  from  the  angles 
of  the  reticulations,  many  at  nearly  right  angles  with  the  sur- 
face of  the  shell.  In  the  possession  of  these  spines  this  s]>eoies 
closely  resembles  C.  aei«tm  Matile.  No  spines  were  seen  on  the 
rounder!  front  of  the  head  as  are  usually  present  in  t\  lacuMris 
Birge.  The  dorsal  margin  of  the  shell  is  arched,  curving 
gradually  into  the  [)osterior  margin. 

The  posterior  spine  of  the  shell  may  be  near  the  dorsal  mar- 
gin, or  one-third  the  distance  from  the  dorsal  to  the  ventral 
margin.  When  the  spine  is  situated  low  the  [>osterior  shell 
margin  above  is  .^lightly  concave.  The  spine  is  as  well  devel- 
oped as  in  (.*.  lacHjttrU  Birge,  and  often  ends  in  blunt  teeth,  but 
is  not  divided  into  two  parts  at  the  end  as  is  sometimes  the 
case  in  that  s{»ecies.  The  j^osterior  margin  of  the  shell  curves 
gradually  into  the  strongly  convex  ventral  margin.  The  for- 
nices  an*  greatly  develo]»ed  extending  almost  the  width  of  the 
shell.  They  are  almost  as  broad  but  are  not  so  sharply  angled 
as  in  (\  lacuMriii  and  do  not  end  in  sharp  teeth. 

The  antennules  are  short  and  thick,  reaching  to  or  a  very 
lillle  l>ey<>nd  the  angle  behiiMi  the  eye.  »S?tie  are  pnM*nt  to- 
ward the  distal  end.  The  antenna*  are  long  and  rather  slendei  : 
ihe  A*Ui-  reach  nearly  to,  the  |K»terii)r  margin  of  the  shell. 

1  he  fKwt  abdomen  i.s  of  in<Hlerate  .»^ize  slightly  ta|KTin^  to- 
ward  the  end  and  \s  armed  with  nine  to  eleven  strong  nnnirved 
•pwn*?«  of  n«*arly  equal  size  except  the  first  an<l  la.**t  which  are 
umaller.  The  anal  claws  are.  long,  curved,  and  dcnticulat<'  on 
tlie  inner  n'ulv  with  minute  UH»th  of  two  si7c.»<.  TIh'  teeth  of 
the  basal  two- fifths  of  the  claw,  munr  forty  or  fifty  in  number, 
an*  two  or  more  tinges  longer  than  th<»s<*  of  the  distal  |N»rtions. 

The  eye  in  of  nuKlerate  .size,  situated  near  the  margin  of  the 
head  or  Imck  a  shc»rt  distance  from  the  margin.  Tht*  lenses 
do  not  pnijeet  far  from  the  eye  pigment.  The  pignient  fleck 
if*  #mall,  rounder!,  and  situated  back  <»f  the  luwrr  [K>rtion  of 
the  e}e  at  a  distance  approximating  half  the  diameter  of  the 
eve. 

In  general  sha]»i*  the  spi*cies  resembles  C.  nAundn  Straua 
Tha  fiuttorior  spine  is  not  as  near  the  dorsal  margin  as  Kurts 
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figures  it  in  C.  rotunda,  but  is  in  nearly  the  same  position  as  in 
a  specimen  examined  of  that  species  identified  by  G.  O.  San 
of  Norway.  The  reticulations  are  as  distinct  and  the  double 
contoured  markings  (due  merely  to  depth  of  reticulated  areas) 
mentioned  by  Herrick  and  used  in  his  key,  are  fully  as  prom- 
inent as  in  C.  rotunda. 

The  reticulations  and  the  minute  spines  on  the  surface  of 
the  shell  are  very  like  those  described  and  figured  by  Matile 
in  C.  setosa.  The  measurements  of  C.  setosa  are  but  little  over 
half  those  of  C.  acanthinua,  Matile's  description  of  C.  sdo$a 
gives  the  length  .42  to  .54  mm.  and  the  height  .27  to  .36  mm. 
while  C.  acanthinus  measures  from  .80  to  1  mm.  in  length,  and 
.70  to  .77  mm.  in  height.  The  head  of  C.  acaixihinus  is  larger 
and  extends  nearer  to  a  level  with  the  ventral  margin  of  the 
shell.  Some  specimens  of  C.  reticulata  taken  from  the  same 
slough  at  the  same  time  have  the  reticulations  nearly  as  dis- 
tinct as  in  C.  a^canthinus  and  also  possess  minute  spines  upon 
the  surface  of  the  shell.  The  two  species  are  distinct,  however, 
because  of  diiferences  in  the  shape  of  the  body,  and  of  the 
difference  in  the  armature  of  the  anal  claws. 

The  males  were  not  seen.  The  mature  females  measure  from 
.80  to  1.  mm.  long  and  .70-.77  mm.  high.  Found  in  abundance 
in  a  weedy  slough  in  late  May,  1896  at  Portage  la  Prairie. 

Notes  on  Some  of  the  Species. 

Sida  crystaUina  :  Was  taken  only  from  a  deep  weedy  slough 
at  Portage  la  Prairie. 

Ceriodaphnia  reticulata :  Was  in  a  bottle  sent  in  May,  1896 
from  the  slough  at  Portage  la  Prairie.  The  specimens  have 
the  reticulations  very  sharply  marked.  Some  show  numerous 
short  spines  at  the  angles  of  the  reticulations.  The  number  of 
spines  on  the  anal  claw  varies  somewhat.  This  species  was 
found  with  C.  aca^Uhinm,  It  differs  from  the  typical  C  reticu- 
lata  in  the  distinctness  of  the  reticulations  and  in  the  presence 
of  spines  on  the  shell  in  some  individuals. 

Ceriodaphnia  consors:  Numerous  specimens  were  found  at 
various  places  which  are  with  much  hesitation  referred  to  this 
species. 
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Scapholfbrrut  atiff^ilata  :  Was  taken  only  in  small  numbers,  a 
few  beinf(  found  in  Rat  Creek  on  Portage  Plains. 

Iktphnia  pult's  var.  pulicaria  :  Was  found  in  small  numbers 
in  a  prairie  slough  near  Portage  la  Prairie. 

Sinuicejfhalujii  daplmoides  (f)  The  body  is  robust,  with  greatest 
height  a  little  behind  the  middle.  The  head  is  rounded  in 
front  and  has  no  spines.  I^wer  margin  of  the  head  is  slightly 
concave,  straight,  or  even  slightly  convex  to  the  base  of  the 
short  beak  which  may  project  at  nearly  a  right  angle  to  the 
lower  margin  of  the  head.  The  head  in  separated  from  the 
bo<ly  by  only  a  very  slight  depression.  Depth  of  the  head  in 
one  specimen  is  .077  mm. ;  length  from  the  [posterior  margin 
of  the  lm!«e  of  the  antenna'  .052  mm.  The  head  has  a  daphnia- 
like  apfiearance.  The  ventral  nuirgin  of  the  shell  has  few 
very  short  blunt  teeth.  The  i>08terior  margin  from  short  blunt 
|K>«terior  spine  toward  dorsal  margin  has  tei*th  bettor  devel- 
o]kh1  than  those  on  the  ventral  margin.  The  dorsal  margin 
ie<*th  continue  forward  a  short  dJHtance.  Tlu*  ]K)storior  spine 
i*  verv  short,  blunt,  armed  with  short  tcH^th  and  is  situated 
little  alK>ve  the  mid<lle  of  the  posterior  margin. 

The  v\i'  is  of  moilerate  size,  situated  near  the  front  of  the 
h<*ud  or  at  a  short  di*itanre  from  the  front,  and  at  a  distance 
from  the  low*»r  margin  (^quailing  one-half  the  diameter  of  eye, 
or  At  H  4li.««tance  }«liglitly  greater  than  diameter.  Pigtnciit  tlirk 
ij«  irn*^ular  in  sha|»e ;  <'longate<l,  rlioinbniilal  and  oval  forms 
w<*rt*  •««n*n.  Pigment  fterk  is  ^'inall,  Hituatr<l  tuMir  th<*  |KMiterior 
margin  of  th<*  heati. 

S|MH*iiiH«n!<  moaj-unMl  vary  in  length  from  2.01  mm.  to  2.53 
mm.:  m  <h*pth  from  1.2^  mtn.  to  2  0|  nun 

The  df-M-Tiption  of  S.  *UiphnnuUi^  a.**  given  by  Ilt-rrirk  in 
Amirk  AN  NATrKAi.i?*T,  Mav,  lsS3,  an<l  in  Kntoino>trara  of 
MiniH-sota.  i«  nithcr  brief.  IltTrick  .states  that  tlu*  form  is 
f«»iuidonly  south  of  thi»  T<*nn<**ij»<M*  River;  hut  a  lompari.'ton  of 
»[*4<cim<*nfi  taken  in  Maniti»ba  with  tin*  original  «lrawings  and 
brief  di-scTiption  in  the  Amkup  an  NATrnAi.iST  makes  it  ap- 
[•■ar  that  th<*  form  is  found  ev«-n  in  that  nortlit*rn  pntvince. 

Lilljt'lxirgV  **  rru«»iac«'i.»»  **  published  in  l>i'».*»  ^ivrs  drawings 
of  tV.  frttiius  with   tin*  lower  margin   of  the   head  as  nearly 
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straight  as  in  the  figures  by  Herrick  of  S.  daphnaideB,  and  the 
general  outline  of  the  body  almost  as  daphnia-Iike  in  appear- 
ance. 

Eyimann  in  the  "  Berichte  der  Naturforschenden  Gesellsch- 
aft  zu  Freiburg  "  Zweiter  Band,  Drittes  Heft,  published  in 
1886,  figures  the  lower  margin  of  the  head  of  S.  vettdtis  straight 
to  the  short  beak,  and  the  body  with  greatest  height  at  the 
middle.  A  specimen  of  S,  vdulxis  identified  by  G.  O.  Sars,  of 
Norway,  and  examined  by  the  author  has  the  lower  margin  of 
the  head  straight  to  the  very  short  beak  and  the  eye  situated 
at  a  distance  from  the  lower  margin  equal  to  about  one-half 
the  diameter  of  the  eye. 

Herrick  says  in  his  description  that  the  curved  spines  present 
in  the  other  species  at  the  caudo-ventral  angle  of  the  shell  are 
absent  from  S,  daphnoides.  If  this  be  constant  it  seems  to  be 
the  only  character  not  possessed  by  specimens  of  S.  vetulus. 

The  specimens  taken  in  Manitoba,  and  also  in  Iowa,  vary  in 
size,  and  shape  of  the  head  and  of  the  body;  there  are  such 
grades  of  variation,  and  authors  figure  such  differences  of  form 
in  S.  veiidm;  that  it  seems  very  probable  that  S,  daphnoides  is 
merely  an  extreme  form  of  6'.  veiulus. 

Bosmia  longiroslris :  Found  in  only  two  collections ;  one  from 
Lake  Manitoba  and  the  other  from  a  slough  at  Portage  la 
Prairie. 

Macroihrix  IcUicornis:  This  species  was  met  with  only  in  a 
shallow  prairie  slough  and  was  by  no  means  abundant. 

Bnnops  saUifrons :  This  beautiful  species  was  found  rather 
frequent  in  the  shallow  prairie  slough  at  Portage  la  Prairie. 

Tliocryptm  sp.f :  A  few  shells  and  one  individual  of  this 
genus  were  taken  from  the  Assiniboin  River.  The  species  is 
probably  longiremus  Sars. 

Alo)ia  qundrangidaris :  Alona  costata  :  There  is  some  ques- 
tion as  to  the  identification  of  these  two  species.  Only  a  single 
individual  of  each  was  found.  The  specimen  that  may  be 
Aloita  costnta  is  not  strongly  striated  but  other  characteristics 
agree  with  descriptions  of  this  species. 

G raplohbir in  tcMn dinar ia  var.  inennis:  Although  taken  at 
three  different  places  this  species  was  rare.     A  few  individaals 
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were  found  in  Kai  Creek»one  in  the  oolloction  from  the  Assini- 
boin  River,  and  one  individual  and  a  few  shells  from  a  prairie 
•lough. 

I^nheredia  netiffrr :  This  species  is  apparently  rare  during 
the  season  of  the  vear  the  collections  were  taken,  as  only  a  few 
sfiecimens  were  found.  They  were  taken  from  a  prairie  slough. 
Birge,  in  his  "  List  of  Crustacea  Cladocera  from  Madison,  Wis- 
consin/* mentions  the  fact  of  D.  m-titjer  being  one  of  the  rarest 
of  < /ladocera  in  that  region,  but  that  in  the  month  of  August 
he  found  them  in  immense  numbers,  both  males  nnd  females. 

/Yriinina  i;» /;  The  shell  is  long  and  low,  in  some  spec- 
imens evenly  arched  from  the  [>osterior  dorsal  angle  to  a  [>oint 
a  little  in  front  of  the  brood  chamber  from  which  the  curve  is 
tUttened  slightly  to  a  distance  including  the  basal  third  of  the 
long  ftliar|>  rostrum.  In  others  the  <lorsal  margin  is  evenly 
arche<l  from  the  |>o8tero-dorsal  angle  to  the  roAtrum.  The 
head  is  small,  high,  with  the  long  sharp  curved  rostrum  far 
fruni  the  anterior  margin  of  the  shell,  parallel  with  it  and 
reaching  nearly  to  a  line  with  the  ventral  margin  of  the  shell. 
The  ventral  margin  is  straight  for  two-thinlsof  ita  length  from 
the  anterior  margin;  the  remaining  third  curves  gently  up- 
vanl  and  has  a  single  small  tooth  |H)intii)g  backwani,  a  little 
in  front  of  tho  .iharp  curve  into  the  i)OHterior  margin.  The 
ventral  margin  has  long  |HM*tinat<Kl  seta*  l>ec<»niing  shorter  to- 
vanl  the  (MMterior  end  of  the  shell.  The  anterior  margin  has 
•4*tA*  for  a  short  distani*e  from  the  ventral  margin.  A  bluiU 
|iif«U:rH>rly  din»cte<l  projinrtion  is  forme<l  by  the  postero-dorsal 
angb*  of  the  shell. 

The  \nm\  aUlomen  is  long,  slender,  truncate,  ta|K»ring  toward 
the  end  The  |NN)t4'rior  edge  is  Mlightly  concave  and  is  armed 
with  «bt»ut  is  t4»  *JOor  more  small  spincM.  The  spines  at  the  <lis- 
tal  end  of  the  series  are  much  the  longer  and  stronger.  Anal 
claws  are  |KH*tinate<l,  long,  and  slightly  curved.  Tin*  s«»cond 
biuMil  spine  is  longer  than  the  first. 

The  eye  is  of  moderate  si/.e.  Pigment  fh«(*k  is  alNiiit  oih*- 
half  as  large  as  tlie  eye  and  is  situated  one-fourth  the  distiince 
from  the  eve  to  the  en<l  of  the  nistrum.  The  anteiinules  are 
cylindrical  with  seta*  at  the  end  and  a  lateral  seta.     liength  of 
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antennule  about  equals  the  distance  between  the  eye  and  the 
pigment  fleck.     Antennse  are  short,  small,  with  long  setce. 

The  specimens  do  not  agree  in  all  respects  with  the  descrig- 
tion  given  by  Birge  of  Pleurozus  gracilis  var.  unidene,  but  do 
agree  in  many  points.  The  largest  specimen  found  measures 
.60  mm.  in  length  by  .38  mm.  in  height ;  another  measures 
.60  mm.  long  and  .33  mm.  high.  Birge  gives  a  measurement 
of  .85  mm.  by  .46  mm.  and  states  that  the  species  is  the  largest 
yet  seen.  The  original  description  of  P.  grncUis  var.  unidene 
states  that,  ^'the  striation  is  very  plainly  marked.  The  spec- 
imens found  by  the  author  are  only  very  faintly  striated  and 
that  most  distinctly  at  the  anterior  part  of  the  shell  where  the 
lines  of  striation  are  approximately  parallel  to  the  anterior 
margin.  The  larger  part  of  the  surface  is  free  from  markings, 
either  striation  or  reticulation  as  far  as  could  be  observed. 
The  shell  is  more  arched  dorsal ly  than  P.  gracilis  is  figured  by 
Matile.  Birge's  description  of  P.  gracilv^  var.  unidens  says: 
"The  upper  posterior  angle  is  prolonged  into  a  projection, 
quite  characteristic,  seen,  I  believe,  in  no  other  species." 

In  the  specimens  found  there  is  a  slight  projection,  at  the 
angle  but  not  so  pronounced  as  figured  by  Birge  and  by  Her- 
rick.  The  lower  posterior  comer  is  rounded  and  has  a  small 
tooth  anterior  to  it  as  in  P,  gracilis  var.  uttideus. 

It  seems  improbable  that  the  differences  between  the  spec- 
imens, and  the  description  and  drawings  of  P.  gracilis  var,  vtnu 
dens  should  fall  within  the  rangeof  variation  of  a  variety.  The 
males  were  not  seen.  Collected  in  small  numbers  in  June, 
1895  from  a  shallow  slough  and  a  small  creek. 

Pleuroius  *\rcisns :  Onlv  one  or  two  individuals  were  observed. 
These  were  taken  from  Rat  Creek,  a  sluggish  stream  flowing 
into  Lake  Manitoba. 

Ahniopsis  laii:<sima  var.  mrdia  :  The  specimens  resemble  the 
species  <lescribed  by  Birge  but  have  some  points  of  diflerence. 

Birge  s  description  is  as  follows :  '*  Rostrum  prolonged,  and 
shell  sharp,  somewhat  quadrangular  in  shape,  marked  by 
stria?.  The  dorsal  margin  is  convex,  the  hinder  margin  nearly 
straight.  Its  lower  angle  is  rounded  and  is  without  teeth. 
The  lower  margin  is  concave  and  has  long  plumose  seta?.  The 
front  margin  is  strongly  convex.       The  postabdomen  is  long 
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and  slender,  resembling  that  of  Camptocercu?,  and  is  notched 
at  the  dijital  extremity ;  it  has  two  rows  of  fine  teeth  and  some 
fine  scales  above  them.  The  terminal  claws  are  long,  slender, 
with  a  basal  spine  in  the  middle,  and  are  serrated.  The  an- 
tennules  are  long  and  slender,  but  do  not  reach  to  the  end  of 
the  nrttrum.  They  have  each  a  flagellum  and  sense  hairs. 
The  antenna*  are  small  and  have  eight  (i??)  sette  and  two  (ill) 
tf lines.  The  labrum  resembh^s  that  of  A.  IvunpcephaUm^  but  is 
slightly  prolonged  at  the  apex.  The  intestine,  caecum,  and 
color  rfJHrmble  those  of  Acro[>eru8.  There  is  a  trace  of  a  keel 
pn*«ent  on  the  back." 

Hrrrick  s  statement,  in  part,  is  as  follows  :  *'  The  s{)ecimens 
seen  in  Minnesota  resemble  this  s]>ecies,  {A,  latis$ima  var. 
nt^iia^  verv  nearly,  aniMirentlv,  but  there  are  some  differences. 
Tbf  terminal  claw  has  an  increa^^ing  series  of  spines  to  the 
aiid<il«*.  there  seems  to  be  no  lateral  row  of  scales  beside  the 
anal  teeth  ;  the  alnlomen  is  rather  broad  at  the  base  and  nar- 
rows toward  the  end.  The  shell  is  not  square  behind.  The 
lower  margin  has  a  fc»w  long  hairs  anteriorly  which  are  followed 
by  a  M*rirs  of  ti*eth,  and  in  the  concave  part  a  somewhat  longer 
set  l-»  II  |M»ini  just  l>efon»  the  lowiT  curvf<l  angh*.** 

In  u\*t*X  r«ti|KTts  the  .Manitoba  sprciincns  agn»t»  more  nearly 
with  IItTrirk'*<  d«'scripti<»n  than  with  Birg(*'s.  A  few  points  of 
ditbTirnif  arc  nottni.  In  tin*  .Manitoba  specimens  a  f<'W  long 
haip"  an*  pn*M*nt  on  the  l<»wcr  margin  anteriorly,  then  at  a  little 
•iiMiinc«-  |Ki«>t«Tiorly  from  the  hairs  an*  Mli(»rt  sharp  bristles, 
hardly  )i«-avy  «*non^li  to  be  calletl  teeth,  beeoming  largest  on 
the  ei»tHav<«  pjirt  of  the  iiiargii).  In  one  speeiiiieii  the  en<l  of 
xUv  nlMlniinn  i«*  d«N»ply  cl«'ft,  the  post<*rior  Io1m«  bearing  four 
very  •ir«»ng  t«*<»th  «»f  nearly  equal  size. 

Ilf-rrirk  Miy*^  that  hf*xng<>nal  retirulatioim  an-  sien  u|»4»ii  the 
•hell  itf  the  embryo  yet  in  tli«'  bnnid  sue.  In  **<?veral  S4»x- 
ually  niaturt'  female**  obnTved  faint  retieulatioiiM  are  preM*!it, 
ritori'  di«tiii<*tly  M»en  near  tli«*  ventral  margin. 

t'J*/f»f *'"**»*  p'iftrtiitiA  This  speries  was  found  to  Ih»  «|uite 
i-vrmin*'!!  Ill  the  Tortage  I'lains  rrgion.  It  has  not  b<-en  re- 
l^irt'-^l  frt»rn  Iowa,  and  Hirge  says  it  is  not  <*oinin<in  in  south- 
ern \Vi*4-(in«in.  Allhcaigh  rep<»rted  from  (teorgia  it  m-ems  to 
bi*  mort*  commonly  found  in  the  north. 
•Jl 
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THE  FLORIDA  SEA-MONSTER. 
By  a.  E.  Verrill. 

On  the  5th  of  December,  1896,  a  portion  of  a  very  large 
marine  animal  was  cast  ashore  on  the  beach  twelve  miles  soath 
of  St.  Augustine,  Florida.  When  it  first  came  ashore  it  was 
much  mutilated  at  one  end,  and  had  evidently  been  dead  some 
time,  and  was,  apparently,  in  an  advanced  state  of  decomposi- 
tion. Contrary  to  expectation,  it  has  resisted  further  decay, 
and  still  remains,  after  more  than  three  months,  nearly  in  the 
same  state  as  at  first.  It  was  first  brought  to  my  notice  by  Dr. 
De  Witt  Webb,  who  has  devoted  a  great  amount  of  time  and 
labor  to  its  investigation  and  preservation.  Through  him  I 
have  received  a  dozen  different  photographic  views  of  it,  taken 
at  different  times,  and  showing  it  both  in  its  original  state  and 
when  it  had  been  moved  and  partly  turned  over.  Quite  re> 
cently  he  has  sent  me  several  large  masses  of  the  thick  and  firm 
integument,  of  which  the  mass  is  mainly  composed.  By  his 
efforts  it  has  recently  (with  much  labor)  been  moved  several 
miles  nearer  to  St.  Augustine,  to  the  terminus  of  a  railroad, 
and  protected  from  the  drifting  sand.  It  is  likely  to  keep 
some  months  longer  without  much  change,  and  to  be  visited 
by  large  numbers  of  {>eople.  The  figures  now  given  are 
copied  from  photographs  made  two  days  after  it  came  ashore. 
At  that  time  the  sand  had  collected  around  it  to  the  depth  of 
about  eighteen  inches. 

Its  length  is  21  feet;  breadth  about  7  feet ;  height  about  4} 
feet,  when  the  sand  was  removed.  It  weight  was  estimated  at 
about  7  tons. 

As  shown  by  the  figures,  it  has  an  elongated,  pear-shaped 
form,  broadly  rounded  at  the  larger,  closed  end,  and  consider- 
ably flattened  toward  the  smaller  and  much  mutilated  end.  At 
this  end,  as  shown  in  both  views,  there  are  large,  divergent 
ridges  covered  by  the  frayed-out  fibrous  tissues.  These  ridges 
are  folds  of  the  integument,  but  were  at  first  mistaken  for  the 
stumps  of  anus,  like  those  of  an  Octopus^  and  were  so  described 


v.% 
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in  letters  received  by  me.  Moreover,  Mr.  Wilson  who  visited 
it,  when  first  found,  claimed  to  have  found  a  portion  of  an  at- 
tached arm,  36  feet  long,  buried  in  the  sand.  This  last  state- 
ment, in  the  light  of  later  investigations,  must  have  been  erro- 
ne<»us  and  was  entirely  misleading.*  At  that  time,  however,  it 
!«eeme<l  quite  consistent  witli  the  form  and  appearance  of  the 
maw,  which  was  de8cril)ed  by  Dr.  Webb  as  closely  similar  to 
tlu*  iKxly  of  the  common  small  octopus.  The  photographs 
«h«>w  this  resemblance  very  clearly  ;  and  the  ridges  at  the  muti- 
Iat4^1  end,  then  supi>osed  to  be  the  stumps  of  mutilated  arms, 
<N-t*nie4l  io  rontirm  the  view  that  the  mass  was  the  mutilated 
U^ly  of  a  huge  octopus,'  and  as  sucli  it  was  descrilHHl  by  me 
in  the  .l»;i/Ti>»iri  Jtntruttl  of  Srinice  aiu\  elsewhere. 

As  My^ni  as  s|»e<*imens  of  the  tissues  were  sent  to  me,  even  a 
hii^tv  examination  was  sufficient  to  show  that  this  view  was  not 
cornet,  for  instead  of  being  composed  of  hardened  muscular 
riU'r*,'  as  liad  lM*eii  sup|K>sed,  the  thick  masses  of  tissue  were 
fount!  to  coii*(i8t  almost  wholly  of  a  hard,  elastic  complex  of 
ronn^-t'tivf  tissue  filxTs  of  large  size.  The  masses  sent  vary 
fpHii  four  to  t4*n  inches  in  thickness.  Thev  are  white,  and  so 
toti^h  that  it  is  hard  to  cut  them,  even  with  a  razor,  and  yet 
lh«  V  ;irr  M>in«'what  flexible  and  elastic.  The  fibers  are  much 
:tit«  rla«fd  in  all  din-ctions,  and  are  of  all  sizes  up  to  tht^size  of 
•  o;ir«»«-  tuiiM*  and  Mnall  cords.  T1h»  larger  fibers  unite  to  form 
buiidh-*  ••xti'iiding  from  the  inner  surface  radially.  According 
to  I>r   Wt  bb,  wlio  o|»ened  the  mass,  these  conls  were  attached 

Th*  mrmormdiim  vrrittni  b/  Mr.  Wilrtoii  antl  fomanlrd  to  nic  bj  I>r.  Wrbb 
i«  w  f<4i«fv*.  "<Hir  arm  lyitiK  wri^t  (»r  UmIv,  'J^i  fiH't  Iodk;  one  ntuiup  of  arm 
aU<«!  4  fret  Itmir;  ihrtor  ami*  IritiK  mhiiH  of  UmIj  and  from  apprarmnro  attacbcd 
to  ■%mr  alth«MiKti  I  did  tuA  dig«|tjit<*  to  ttodj.  aM  ii  laid  Wfll  down  in  tlit*  Miiid 
and  1  va*  vfTT  tirr^l  .  loiig««t  on<*  mra^mr^l  over  '2^1  fttH,  tht*  other  anuA  were 
thfrr  t«»  fii*  fr«H  •htirtrr." 

'  I  hit  •%•  %\t*  the  opinion  of  a  lar^«*  htimU*r  uf  luituralitta  who  aaw  the  photo- 
frmph*  M>rii  t«t  me. 

'A  hiirhlv  oMitnu'tile  miiacular  inteicnment  14  an  iwtential  feature  of  all  cepha- 
!  {-«!• 

*HAt«tjjent«  that  the  treature  <*annot  lie  an  <  Mo|iu«.  Init  i*  of  retAcean  nature, 
wrtr  {-.bUtlird  bj  me  in  M>veral  lot^l  daily  |ia|>en«  within  a  day  ur  two  after  the 
•|4iim#fi«  were  fif^t  riaminc**!  by  me,  an<l  ••hurtly  aftrrwariU  in  the  Srw  York 
iif^'il  I  and  in  Sf'urni . . 
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in  large  numbers  to  a  central  saccular  organ,  which  occupied 
a  large  part  of  the  interior  of  the  thicker  part  of  the  specimen. 
This  might,  perhaps,  represent  the  spermaceti  case.  Natur- 
ally most  of  the  interior  parts  had  decomposed  long  before  it 
was  opened,*  so  that  we  lack  details  of  the  interior  structure. 
Externally  there  is  but  little  trace  of  cuticle.  The  surface  is 
close-grained  and  somewhat  rough,  with  occasional  gray 
patches  of  what  may  be  remnants  of  the  outer  skin,  much 
altered  by  decay.  The  thick  masses  contain  a  slight  amount 
of  oil,  and  smell  like  rancid  whale  oil,  but  they  sink  quickly  in 
water,  owing  to  their  great  density.  No  muscular  tissue  was 
present  in  any  of  the  masses  sent,  nor  were  there  any  spaces 
from  which  such  tissues  might  have  disappeared  by  decay. 

It  is  evident  that  such  a  dense  and  thick  covering  of  fibrous 
connective  tissue  could  not  have  come  from  any  mobile  part 
of  any  animal,  but  must  have  served  for  passive  resistance  to 
great  pressure  or  concussion. 

The  structure  of  this  integument  is  more  like  that  of  the 
upper  part  of  the  head  of  a  sperm  whale  than  any  other  known 
to  me,  and  as  tlie  obvious  use  is  the  same,  it  is  most  probable 
that  the  whole  mass  represents  the  upper  part  of  the  head  of 
such  a  whale,  detached  from  the  skull  and  jaw.  It  is  evident, 
however,  from  the  figures,  that  the  shape  is  decidedly  unlike 
that  of  the  head  of  an  ordinary  sperm  whale,*  for  the  latter  is 
oblong,  truncated  and  rather  narrow  in  front,  "  like  the  prow 
of  a  vessel,"  with  an  angle  at  the  upper  front  end,  near  which 
the  single  blow-hole  is  situated.  No  blow-hole  has  been  dis- 
covered in  the  mass  cast  ashore.  There  is  a  depression,  shown 
in  the  side-view,  near  the  large  end,  that  I  at  one  time  thought 

*  It  should  be  stated  that  after  visiting  the  specimen,  two  days  after  it  came 
ashore,  Dr.  Webb  did  not  again  ^ee  it  for  several  Weeks,  owing  to  very  stonnj 
weather  and  its  distance  from  St-  Augustine.  Nor  did  anyone  suppose,  at  that 
time,  that  its  tissues  oould  be  preserved  or  utilized  for  study,  owing  to  ita  appar- 
ently advanced  decomposition.  The  outer  skin  rapidly  decayed,  but  the  fibrous 
mass  seems  verv  durable. 

^The  dimensions  of  the  head  of  a  large  sperm  whale,  H4  feet  long,  are  giveo 
as  follows :  Length,  about  2')  feel ;  depth,  «  to  «  feet ;  breadth,  5  to  (»  feet.  The 
blow-hole  \»  like  a  slit,  about  a  foot  long,  and  has  a  sii^moid  curve.  It  is  on  the 
left  side,  close  to  the  tii>  of  the  nose.  The  spermaceti  case  occupies  a  large  spaoe 
within  the  right  side  of  the  head.     It  is  sup(>orted  by  strtmg  fibrous  tendons. 
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might  be  a  blow*hole ;  but  Dr.  Webb  states,  that  it  is  a ''  sulcus  " 
or  pit  about  two  feet  long  and  six  inches  deep,  apparently  not 
coonected  with  the  interior  cavity  and  probably  due  to  muti- 
lation. The  specimen  was  doubtless  floated  ashore  by  the 
gmiies  of  decomposition  accumulated  in  the  interior  cavity, 
indicating  the  absence  of  any  free  external  opening  to  it,  from 
which  the  gases  could  e8ca{>e. 

Photographs  made  of  the  under  side  of  the  thicker  part, 
whon  it  was  turned  up  by  powerful  tackle,  show  an  irregular 
ruughneas  on  that  side,  extending  well  forwanl,  but  not  to  the 
end  This  roughness  may  be  due  to  abrasion,  or  it  may  .show 
where  the  skull  was  attached.  If  the  mass  really  came  from 
thi*  ht-ad  of  a  s|>erm  whale,  it  would  seem  that  it  must  have 
pri»jected  farther  forward  beyond  the  upi)er  jaw  than  does  the 
no^*  of  an  ordinar}'  sperm  whale,  and  it  would,  apparently, 
have  been  much  broader  and  blunter,  or  '*  bottle-nosed."  It  is 
|Kri»«ible.  of  (Mmrse,  that  its  form  ha.s  changed  considerably  since 
dfAth  ;  but  in  view  of  its  wonderful  toughness  and  firmness, 
no  ^reat  change  of  the  larger  end,  supposed  to  be  the  anterior 
or  n4»M*-end,  is  pmbable.  All  the  pulling  and  hauling  and 
lurntiig  of  ii  partly  over,  by  thr  aid  o(  six  horses  and  strong 
lAi'kle.  luiVi*  not  S4TV(m1  to  change  its  shape  materially,  or  rather 
ii»  i»lii>liiity  MTVes  to  re.st4>re  it  to  its  former  shajK?.  Its  tough- 
wi^  and  elasticity  rnnind  oiw  of  the  proiK^rtit^s  of  thick  vul- 
canized rubU*r. 

It  14  |ioHrtible  to  imagint*  a  sperm  whale  with  an  abnormally 
••nlarge«l  iioh«»,  due  to  <lisi*aHe  or  extreme  old  age,  which,  if  de- 
Urheil,  might  n*S4*mblr  this  mass  externally  at  least.  It  S4*enis 
hanily  pnibabh*  that  another  allied  whale,  with  a  big  luise, 
r*-riii&in!«  to  (»•*  diseovered.  Notwithstanding  thi*se  ditliculties, 
my  pn«ent  opinion,  that  it  eamc  from  the  head  of  a  cn*ature 
hko  a  A(K*rm  whah*  in  structure,  is  the  only  one  that  seems 
plausible  from  tht*  facts  now  a.s<'ertained. 
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EDITOR'S  TABLE. 

Whatever  fair  differences  of  opinion  may  exist  as  to  the  general  pro- 
tective policy  of  our  government,  there  can  be  among  intelligent  people 
no  two  opinions  as  to  the  provisions  in  the  new  Dingley  tariff  bill,  tax- 
ing books,  apparatus  and  antiquities  imported  into  the  country.  A 
more  extraordinary  anachronism  than  these  provisions,  can  scarcely  be 
conceived.  With  few  exceptions  since  1789,  books,  philosophical 
apparatus,  etc.,  imported  for  the  use  of  colleges,  libraries,  and  other  in* 
corporated  institutions,  have  been  admitted  free  of  duty ;  and  within  a 
few  years,  through  representations  of  various  scientific  bodies,  scientific 
books  in  other  than  the  English  language  imported  for  the  use  of 
private  students  were  also  placed  on  the  free  list.  It  was  insisted  that 
if  institutions  should  have  their  books  free,  private  students  were  still 
more  intitled  to  such  consideration. 

The  proposed  legislation  reverses  all  this,  and  puts  us  in  the  position 
as  to  enlightenment,  which  we  occupied  prior  to  1789,  and  below  that  of 
any  existing  nation  civilized  or  uncivilized.  It  shows  that  the  supposed 
interest  in  public  education  professed  by  such  legislators  is  a  sham,  and 
that  they  are  willing  to  see  their  fellow  countrymen  fall  below  the  gener- 
ally too  prevalent  level  of  mediocrity  to  something  still  less  noble. 
Probably  they  do  not  conceive  of  the  possibility  of  such  a  degeneracy, 
but  the  opinion  held  by  a  people  that  they  are  the  greatest  and  wisest 
on  earth,  is  generally  inversely  as  the  truth  of  the  assumption.  The 
more  ignorant  a  man  or  a  nation,  the  surer  it  or  he  is  of  its  or  his 
superiority.  We  cannot  afford  in  this  country  to  shut  ourselves  out 
from  the  sources  of  culture  as  developed  in  other  countries.  The  sup- 
position that  we  benefit  even  in  a  financial  way  by  such  exclusion  is 
faUacious.  Is  it  necessary  to  say  in  this  country  to  men  sent  to  legis- 
late for  us,  that  a  piece  of  scientific  or  artistic  work,  or  an  object  of 
antiquity,  having  been  once  produced,  cannot  be  produced  again  ?  It 
is  necessary  to  say  to  men  of  sense,  that  the  industries  fostered  by 
science  and  art,  as  those  of  the  printer,  engraver,  etc.  are  developed  and 
not  suppressed  by  the  abundant  introduction  of  the  works  of  other 
countries?  In  the  scientific  field  the  work  done  here  is  greatly  stimul- 
ated by  the  knowledge  of  the  work  done  abroad,  and  our  ability  to  do 
our  own  work  is  largely  dependent  on  it. 

In  fact  all  the  materials  of  study  and  research  whether  imported  by 
institutions  or  by  individuals  should  be  placed  on  the  free  list,  and  that 
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vbelber  tbej  be  printed  in  the  English  language  or  not,  if  we  are  to 
maintain  a  place  among  civilized  nations.  It  if  true  that  we  have 
lefpalatori  who  object  to  laws  providing  botlies  for  the  studv  of  anato- 
mv  in  cor  medical  schools;  and  perhape  such  as  these  desire  to  see  the 
education  of  our  citizens  taxed  and  suppressed  in  other  ways;  but  it  is 
•earoelv  po»ible  that  a  sufficient  number  of  members  of  our  national 
legislstupe  can  be  found  to  support  the  provisions  of  the  Dinglej  bill, 
which  will  rrstrict  the  development  of  intelligence  in  this  country  to 
tkt  rich,  and  cut  it  off  from  the  poor. 

Since  the  above  was  written  ))rotei»t«  from  many  institutions  of  learn- 
ing have  reached  Washington,  and  it  is  said  have  produced  some  im- 
prsMion.  We  hope  that  this  may  be  tnie,  and  that  education  may  be 
fosCereii  by  the  IHngley  bill  as  well  as  it  has  been  done  under  the 
Wilaim  biil. 

The  present  regulations  of  the  Universal  Postal  Union  admit  spe(*i* 
ntens  of  Natural  Hiit^iry  to  the  mailii  thereof  only  at  letter  rates,  five 
eentu  per  half  ounce  or  fraction  thereof. 

At  the  International  Congress  of  Z(M>logy,  held  at  licyden,  Holland, 
in  September.  1895.  Dr.  Chn^  Wnrdell  Stilen,  official  delegate  of  the 
V.  S.  i  ffovernment,  ofTereii  resohitioni*,  which  were  9uk>sequently  adopted, 
that  the  SwiM  (foverument  k>e  re()iieMe<l,  thnmgh  itn  delegate  to  the 
<\itigre*jt  of  Z«H»l<»^y,  to  profMixe  to  tho  next  Intenintional  Postal  dm- 
griJ#  an  amendment  to  the  rt*>;ulation^  tliere«>f  thereby  B|>ecinienii  of 
Natural  Hif>t(»rv  nhall  Ik'  carried  in  the  maiU  of  the  Univen^al  Postal 
Union  at  the  rateit  for  unuiplen  of  nierchtiiKliM* ;  that  an  Ap|>eal  »hoiild 
be  addrfMievl  tc»all  the  delegates  hikI  fiienilK'mof  the(*ongreiMi  of  Z4H»l(»gy 
to  brini;  thi^  amendment  to  the  notice  of  their  n*K|K'Ctive  governments, 
ai»  that  thoM*  p^vernnient^  vhoiild  in»trurt  their  delegHt4*i«  to  tho  P<istal 
C\>ngre«  to  a«-t  favorably  ufnin  the  niinie;  that  copies  of  thet>e  reitolu- 
tion*  !»••  spnt  by  the  Secretary  of  the  Conjjrei^  of  Z<K)hipy  to  all  goveni- 
nmbi  farming  part  of  the  Univen»al  P<N»tAl  Union  and  which  were  not 
rrprenrntrd  at  the  (Ningrepw  of  ZiM»logy. 

In  ai^ciinlance  with  thi«i«e  n<«ioltition«,  Dr.  Stil<*fif4uggefttt*<l  to  the  com* 
mittre  of  the  Aeadeniy  of  Natural  .S*ienret*  of  Philadelfihia  in  charge 
of  the  matter  of  |H«ititge  on  Nuttiral  IIiHtory  njH^cimeni*.  that,  nlthough 
it  i»  pri»bahle  that  the  U.  S.  <fo\ernnient  will  vote  in  favor  of  thi!»pn»- 
pfrted  amendment,  seeing  that  it  in  the  iMinie  pro|Mifiition  whieh  the 
United  State*  had  pn-iM>nte<i  at  the  lant  International  Ptmtal  (ongresn 
of    Vienna,  the   eauiie  wiMild    Im*  hel)MMl    by   the   Aradeniy  adopting 

olutiont  in  favor  of  thin  pro|Mf»t-ti  amendment  and   re(|ueiiting  the 
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Postmaster-GeDeral  at  WashiDgton  to  instruct  our  Americao  delegmtes 
to  vote  in  favor  of  it. 

This  the  Academy  has  done,  but  other  American  scientific  bodiet 
should  join  in  the  work,  adopt  similar  resolutions  and  send  them  to  oar 
Postmaster-General  that  he  may  know  that  the  students  of  natural  his- 
tory in  the  United  States  eagerly  desire  such  a  reduction  in  postage 
rates.  The  next  International  Postal  Congress  meets  at  WasfaingtoD 
on  the  fifth  of  May  next  We  hope  that  all  those  who  are  aquainted  with 
the  facts  will  use  such  means  and  influence  as  may  be  at  their  command 
to  help  in  the  accomplishment  of  this  end. 

For  the  guidance  of  those  who  will  aid  in  the  manner  suggested,  a 

translation  of  the  original  French  text  of  the  amendment  referred  to  is 

as  follows : 

'* Amendment  to  Article  XIX  (samples)  4,  of  the  Regulations  of 
Details  and  Order. 

"  5.  Objects  of  natural  history,  dried  or  preserved  animals 
and  plants,  geological  specimens,  etc.,  of  which  the  trans- 
mission has  no  commercial  interest,  and  the  packing  of  which 
conforms  to  the  general  conditions  concerning  packages  of 
samples  of  merchandise." 

If  this  amendment  be  adopted  by  the  Postal  Congress,  specimens  of 
Natural  History  can  be  sent  to  countries  of  the  Universal  Postal  Union 
at  the  rate  of  one  cent  for  every  four  ounces. 

The  directorship  of  the  U.  8.  National  Museum  has  been  acceptably 
filled  by  the  appointment  of  Dr.  C.  D.  Walcott  director  of  the  U.  8. 
Geologic  Survey,  but  the  appointment  is  said  to  be  a  temporary  one. 
Mr.  Richard  Rathbun  has  been  appointed  Assistant  Secretary  of  the 
Smithsonian  Institution.  Mr.  Rathbun  has  especial  qualifications  for 
the  directorship  of  the  U.  S.  Fish  Commission  and  it  is  to  be  hoped 
that  President  McKinley  will  make  him  his  appointee. 


RECENT  LITERATURE. 

Sudworth*s  Nomenclature  of  the  Arborescent  Flora  of 
the  United  States.^ — If  it  were  necessary  to  prove  the  increase  in 

*  Nomenclature  of  the  Arbore*icent  Klom  of  the  United  States,  by  George  B. 
Sudworth,  DendrologiHt  of  the  Diviiaon  of  Forestry.  Prepared  under  the  direc- 
tion of  B.  E.  Femow,  Chief  of  the  Diviiuon  of  Forestry.  [BulleUn  Na  14,  U. 
8.  DefMUlment  of  Agriculture,  Division  of  ForeHtry].  VVaahington,  QoTem* 
ment  Printing  Office,  1897.     Issued  January  21,  1897,  8vo,  pp.  Vlll-f  319. 
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tbe  tGienufie  nature  of  the  work  done  in  the  United  States  Department 
of  Agriculture  one  would  have  to  do  no  more  than  compare  the  book  be- 
fore us  with  the  publications  from  the  same  division  a  few  years  ago. 
It  is  a  sou  roe  of  much  gratification  to  American  botanists  that  the 
buCaoical  publications  made  by  the  general  government  are  of  the  high- 
er character,  ranking  equal  to  if  not  above  similar  publications  from 
any  other  country. 

Mr.  Fernow  himself  writes  the  introduction,  in  which  he  makes  some 
very  pertinent  remarks  concerning  the  matter  of  botanical  nomenda* 
ture.  indicating  rrrr  clearly  the  p<Miition  which  he  occupies  in  the 
nomenclature  contn»versy.  He  i^tates  the  matter  very  concisely  as  fol* 
lows:  **The  essential  basis  upon  which  the  revision  has  been  made  b 
the  90-calleil  *  law  of  priority/  i.  e.,  for  species  and  varieties  the  specific 
or  varietal  name  has  been  taken  up  which  was  first  used  by  the  author 
whfi  first  described  the  plant,  and  for  genera  the  first  established  gen- 
eric name  either  alone  or  in  combination  with  a  type  specific  name.  In 
onler  Ui  avoid  obscurity  and  uncertainty,  the  publication  in  which  for 
the  firpt  time  the  binominal  nomenclature  was  use<l  persistently, 
namrly.  Linnseuit's  S|)ecit*s  Plantarum  (first  edition,  175^)  has  been 
ma«l«*  thr  fitartin^  |M»int,  in  accordance  with  an  expression  of  the 
btitanintA  of  the  Botanical  (Muh  of  the  American  Association  for  the 
.\il\anrrment  i»f  Si*ien(*e.  ( Hijo(*tionti  have  l>een  made  to  the  injustice 
<«»mmitt«>4l  in  i^oriti);  earlier  nAnie.<» ;  thi*  objectors  overl(M>k  that  it  is 
D<»t  s  tiisttrr  of  justice  primarily,  but  of  ex|»e<liency.  which  leads  to  the 
ado{«(j«iii  (»f  thr  law  nf  priority,  and  it  woul<l  lie  iiiexpe<lii*nt  to  f^y  back 
ti>  an  earlier  date*  than  the  one  which  firmly  establiiihes our  present  sys- 
ipru  cf  Ot4ati«>n.*' 

.\ii  naniinatioii  of  Mr.  Sudnorth*!*  work  fihown  that  he  has  done  it 
«i;h  Oiiirh  thon»u^hn«*i4i.  The  citations  are  very  full,  and  the  excel- 
Uot  plan  i*  fullowtsl  throughout  <»f  ap(»endinf^  to  each  citation  its  date. 
Aftrr  a  full  citation  n(  nynonyms  the  varioUK  common  names  U0t*<i  in 
•hllrrrrit  |*artji  of  the  n>untry  are  ^ivcn.  Thiit  at  once  shows  that  what 
rvrrr  U^aniH  ha«  U'licveil  i*  true  an  to  the  unreliabilitv  of  such  names. 
Thut  He  find  that  the  KalNim  Fir  •  Ahim  hnUameat  liean«  the  following 
ftame*  lialiuim  Fir,  Balsam,  ( 'anaila  BaUani,  Balm  of  Itilead,  Balm 
t>f  <iiira<l  Fir,  Bliater  Pine,  Fir  Fine,  Fir  Trw,  Sinjjle  Spnic«»,  Silon 
fine,  and  S«pin.  The  Plane  Tree  ( i'ini'tnu*  tH^ulrnUtiit)  in  known  as 
Hyraioore,  Buttonwoud,  Buttonball  Tree,  Buttonball.  Plane  Trei*  and 
Wat«r  Beech. 

The  ful lowing  examples  will  show  h<»w  the  sfMvifs  are  treated,  and 
will  coovioce  everyone  of  the  great  u^efulncm  o{  tlie  work. 
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Catalpa  eatalpa  (Linn.)  Kareten.  (hmmon  Ocdalpa^ 

SYV.—Bignonia  eatalpa  LinniBus,  8p.  PL,  Ed.  1,  II,  623  (1758). 
Catalpa  bignoniaides  Walter,  FL  Carolinimna,  64  (1786). 
Caialpa  cardifolia  Moench.  Meth.,  464,  (1794). 
Catalpa  temifolia  Cavenelles,  Desc  PI.,  26.  (1802). 
Catalpa  syringaefolia  Sims,  in  Bot.  Mag.,  XXVII,  L  1094,. 

(1808). 
Catalpa  communis  Du  Mont  de  Courset,  Bot.  Cult.,  Ed.  2,  III» 

242,(1811). 
Catalpa  eatalpa  Kareten,  Deutsch.  Fl.,  927  (1882). 

COMMON   NAMES. 

Catolpa  (Mass.,  R.  I.,  Conn..  N.  Y.,  N.  J.,  Pa.,  Del,  W.  Va., 
N.  C,  8.  C,  Ala.,  Ga.,  Fla.,  Miss.,  La.,  Ark.,  Ky.,  Mo., 
111.,  Kans.,  Nebr.,  Iowa,  Mich.,  Wis.,  Ohio,  Minn.). 
Indian  Bean  (Mass.,  R.I.,  N.  Y.,  N.  J.,  Pa.,  N.  C,  III.). 
Beantree  (N.  J.,  Del.,  Pa.,  Va.,  La.,  Nebr.). 
Catawba  (W.  Va.,  Ala.,  Fla.,  Kans.). 
Cigartree  (R.  I..  N.  J.,  Pa.,  W.  Va.,  Mo.,  111..  Wis.,  Iowa). 
Catawba-tree  (Del.). 
Indian  Cigartree  (Pa). 
Smoking  Bean  (R.  I.). 
It  remains  for  me  to  commend  the  typography  and  the  uniform  de- 
capitalization  of  specific  names.     It  is  a  thoroughly  good,  modern  piece 
of  work. — Charles  E.  Bessey. 

Atlas  und  Gnindriss  der  Bakteriologie  und  Lehrbuch  der 
speciellen  bakteriologischen  Diagnostik.  Von  Prof.  Dr.  K.  B. 
Lehmann  und  Dr.  R.  Neumann.  Teil  I,  Atlas.  Teil  II,  Text  Verlag 
von  J.  F.  Lehmann,  Miinchen,  1896. 

This  is  a  general  work  on  bacteriology  covering  much  the  same 
ground  as  Flugge's  Die  Mikroorganxmnen,  but  in  a  very  different  man- 
ner. About  60  of  the  more  common  animal  pathogenic  and  saprophy- 
tic forms  have  been  studied  more  or  less  carefully  and  re-described 
according  to  a  pre-established  scheme,  so  that  their  behavior  on  all  the 
common  media  may  be  readily  compared.  Many  other  species  are 
briefly  mentioned.  These  60  species  are  figured  in  the  Atlas,  and  Dr. 
Neumann,  the  artist,  has  been  peculiarly  happy  in  some  of  his  repre- 
sentations, if  not  in  all.  Streak  and  stab  cultures  are  given  in  their 
natural  tints,  usually  on  a  black  background,  the  agar  or  gelatin  being 
represented  as  absent  or  black.  The  Atlas  contains  63  colored  plates, 
including  more  than  600  separate  figures,  most  of  which  are  originaL 
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On  table  2S  there  are  two  figt.  X,  one  of  which  is  undescribed.  On 
tmblet  12»  19»  20»  55,  etc.,  tome  of  the  figures  have  been  aocidentallj 
tiamposed.  Righta  and  lefts  have  also  been  transposed  bj  the  litho- 
grmpber  in  some  oases,  as  on  table  37  II.  There  are  occasional  mis- 
prinu  as  *"  slichcultur  "  for  **  strichcultur ''  in  Ubles  41 ,  43, 44,  56,  etc 
More  important  is  the  fact  that  several  scales  of  magnification  are  used 
in  representation  of  the  individual  bacteria  instead  of  the  generally 
agreed  u|ion  magnification  of  x  1,000.  The  Atlas  is  verj  attractive 
and  cannot  fail  to  be  of  much  use.  What  of  the  text  ?  This  consists 
of  44S  12  mo.  pages  on  good  paper,  in  clear  Roman  type  easy  to  read, 
very  systematically  arranged,  and  with  a  good  index  at  the  end.  The 
greater  fiartof  the  b(x>k  is  devoted  to  the  detailed  description  of  the  60 
speri««»  and  much  of  this  part  the  reviewer  has  only  dip|>ed  into  here 
and  there.  How  generally  wc^ll  this  part  has  been  done,  or  how  many 
are  the  sins  of  omission  and  commission  can  be  told  only  after  the  book 
has  lie^n  used,  or  by  those  s|)ecially  familiar  with  given  organisms.  It 
seems  to  be  a  good  piece  of  work.  Usually,  each  organism  is  described 
with  reference  t4>  the  following  particulars :  scientific  name,  common 
name,  nynonyms,  literature,  microscopic  apfiearance,  s|K) res,  motility, 
affinity  for  stains,  neeil  of  oxygen,  rapidity  of  growth,  gelatine  plates 
(a.  natural  site,  b.  magnifitnl  50  times,  70  times,  etc.,),  gelatin  stab, 
a4?ar  plate*  («i.  natural  Hze,  b.  magnified  50  times,  etc.,)  agar  stab,  agar 
»tn-ak,  btiullion,  milk,  |M»tato,  conciitiunx  of  sfH>re  formation,  vitality, 
chrniical  activities,  (H*curn'nc<\  nerve  pathogeneJK,  nearly  related  sj>ecies. 
Tins  depcriptive  part  of  the  lMK)k  is  prece<led  by  a  general  discussion  of  the 
subject  of  )wcterio|(»gy.  which  (*ertainly  dt*!»erves  praiite.  In  a  space  of  95 
pa^^  I>r.  I>ehmaiin  has  brought  t<»gt*ther  the  principal  facts  resfiecting 
the  morphology  and  biology  of  this  f^roup  of  organisms.  His  statements 
arecWar,  exact,  and  in  the  main  happy,  whether  or  not  one  agrees  with 
all  of  his  pro fM Mil  ions.  One  nee<l  not  exjiect  to  find  entire  up*t4»  dateness 
to  asy  b<irik.  No  b<¥ik  can  take  the  place  of  the  current  journals,  least  of 
all  in  a  rapiilly  growing  science,  but  this  one  is  Sf»  very  good  that  it  de- 
serffls  to  find  its  way  speetlily  into  every  laboratory.  All  the  way 
through,  in  what  isoniitte«l  a^  well  ai*  in  what  is  brought  forward  promi- 
nently, there  is  not  only  evidence  of  a  wide  acquaintance  witli  literature 
and  of  mature  judgment,  but  aliM»  pn>of  that  the  authors  have  l>ec<»me 
familiar  with  all  the  details  of  their  subject  by  hmgexfierience  in  the  lal>- 
ormtory.  Following  the  deMTiptive  |Kjrtion  (»f  the  Inxik  is  a  useful  **  An- 
hang  "  giving  the  briefe»t  dire«*tion  for  the  niicrosci>pic  examination  of 
bacteria,  staining,  pre|»aration  of  culture  media,  etc.  This  will  prove 
helpful  to  beginners.     Finally  at  the  end  of  the  book  is  a  folded  sheet 
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giving  in  tabular  form,  80  that  it  may  be  seen  at  a  glance,  tome  of  the 
principal  peculiarities  of  these  60  organisms,  i.  e.,  mze»  flagella,  whether 
staining  by  Gram's  method,  aerobic  or  anaerobic,  liquefaction  of  gela- 
tin, growth  in  bouillon,  growth  in  milk,  spore  formation,  pigment  on 
agar,  formation  of  H,8,  indol  reaction,  amount  of  acid  produoed  from 
grape  sugar,  gas  production,  growth  in  CO,  and  finally  amount  of 
growth  in  various  media  titrated  as  follows :  (1)  Neutral  to  phenolph* 

thalein ;  (2)  No.  1+10  cc.  per  litre  of  N   Na  OH ;  (3)  No.  1-f  10  cc- 

1 

per  litre  of  N  H,  80,;  (4)  No.   1+20  cc.  per  litre  of  N   H,  80,. 

1  r 

Authors  have  used  phenolphthalein  for  titrating  media  regularly  since 
1894  and  recommend  it  for  general  use.  "  Jedenfalls  kann  der  mittelst 
Phenolphthalein  neutral  hergestelite  Nahrboden  unbedingt  als  Uni- 
versalnahrboden  empfohlen  werden."  All  the  bacteria  figured  in  the 
Atlas  were  grown  on  media  slightly  alkaline  to  phenolphthalein,  and 
most  of  the  BO  sorts  bore  the  extra  10  cc.  of  alkali  and  the  10  and  20 
cc.  of  acid.  This  seems  rather  surprising  to  the  writer  and  certainly 
cannot  be  assumed  to  hold  good  for  all  species.  My  experience  would 
lead  me  to  select  for  a  universal  medium  a  grade  of  alkalinity  consid- 
erably less  than  the  zero  or  neutral  point  of  phenolphthalein,  i.e.,  one 
nearer  the  zero  of  the  best  neutral  litmus  paper,  as  I  am  satisfied  that 
some  species  will  not  grow  on  media  as  alkaline  as  here  recommended. 
In  conclusion  this  book  may  also  be  commended  to  the  physician  and 
general  reader  who  wishes  to  know  something  about  bacteria  without 
becoming  swamped  in  details.  Its  remarkably  low  price  (15  marks) 
puts  it  within  the  reach  of  everybody. — Erwin  F.  Smfth. 

Science  Sketches.' — This  small  book  of  twelve  reprints  needs  little 
comment.  Those  who  read  the  sketches  in  Popular  Science  Monthly  and 
elsewhere  will  doubtless  desire  to  have  them  collected  into  one  volume. 
It  may  be  noted  that  the  papers  ''  Agasaiz  at  Penekese,"  *'  The  Fata 
of  Iciodorum,"  "  The  Story  of  a  Strange  Land  "  and  "  How  the  Trout 
came  to  California  "  have  taken  the  place  of  certain  others  in  the  first 
edition. — F.  C.  K. 

Recent  Papers  Relating  to  Vertebrate  Paleontology.' — 
The  first  ptLper  below  cited  is  a  review  by  Dr.  Baur,  of  Chicago,  of  a 

«  David  SUr  Jordan.  2d  Ed.     A.  C  McClurg  «Jk  Co.,  Chicago,  $1.50. 

*  Bemerkungen  iiber  die  Phylogenie  der  Schildkroten,  tod  G.  Baar,  Anatom. 
Aiizeiger,  XIl,  2l-2o.  1896,  p.  561.     Jena. 

<  >n  the  Morphology  of  the  Skull  of  the  Peljcosaaria  and  the  Origin  of  the 
Mammals,  by  G.  Baur  and  £.  C.  Case ;  Anatomischer  Anzeiger,  Xlli,  u.  4  A6« 
1897,  p.  109.     Jena. 


It97.]  lUemi  LiienUunL  815 

psper  by  Van  Bemmeleo  oo  the  Pbjlogenj  of  Tortoifct  read  before 
tlie  Zoological  CoogmB  of  Lejden.  In  this  review  Baur  shows  that 
Van  BenimeleD  has  fallen  into  a  good  many  errors  of  interpretation 
based  oo  embrjologic  grounds,  and  presents  a  sketch  of  what  is  no 
doubt  tbe  correct  phjiogeny  of  the  order  Testiidinata*  The  two  pa|>ers 
constitute  an  excellent  commentary  on  the  necessity  of  interpreting  em- 
bryohigic  data  by  the  facts  of  paleontology.  An  appendix  discusses 
briefly  tbe  characters  of  the  Otocoelid  family  of  the  Cotylosauria, 
which  tbe  reviewer  has  regarded  as  the  Permian  ancestor  of  the  tor* 
toisrs  1  Proc.  Amer.  Philos.  Sue.,  1 896,  p.  1 22).  Baur  does  not  consider 
tbis  proposition  to  l>e  proven.  He  observes  that  the  element  which  I 
bavr  called  clavicle  includes  both  clavicle  and  cleithrum,  but  produces 
Bfi  rvidence  to  support  such  a  view.  Were  Otocoplus  a  Stegocephnl, 
bis  idea  might  be  probable,  although  the  cleithrum  is  not  distinctly 
visible  in  tbe  Scegooephal  Eryofis  ;  but  as  the  former  genus  is  a  Coty- 
lowurian,  i.  e..  a  refitile,  it  is  highly  improbable,  as  no  reptile  is  known 
W>  piiawesi  this  element  He  also  remarks  that  the  possession  of  a  car- 
apace means  **  gar  nicbts '*  in  this  connection.  When,  however,  we 
rtmti  4  p.  *'i/>7)  that  **  tbe  characteristic  of  the  tortoij»es  is  tbe  carafmce*' 
it  f  evident  that  the  word*  **  gar  nichtu  "  are  much  too  emphatic.  In* 
deed  tbe  poaitession  of  a  carapac*e  is  the  CMcntial  of  an  ancestor  of  the 
Testudmata.  since  the  Triaimc  forms  |H)«Bess  one  already  well  devel- 
•»|ied.  SA  liauf  has  the  merit  of  nliowin^. 

Ill  the  smind  pnfier  Dr.  Baur  in  ciinnectioii  with  Mr.  K.  C  Caw, 
driM-riU-*  the  he»t  |ireM*rved  i>kiill  of  DimctnMlon  yet  olitained.  The 
authom  aiM  ^4»me  irii|H»rtaiit  jMMntf*  to  tluMisteology  of  the  PelyiNmaurian 
•kull.  Imic  ciinMU«ly  eiiotigli  <!•»  not  n*for  to  the  nntiri|»ation  (»f  many  of 
their  results  in  the  dt-iwription  and  figure  of  the  neiirly  siliiMl  genus 
Ns'i*8uru«  pnhlifthfd  l»y  the  reviewer  in  the  year  1M1»2  (Trsnu. 
AriMf  Phil«i»  S»e  ,  p  14.  pi.  II,  fip«.  7,  7a  •.  They  add  to  what  ii^ 
there  ttateil  tht*  flefMTif»tion  of  the  iMinen  of  the  pn*orhital  region,  and 
deternine  the  entire  di(itinrtnei«>  of  the  "Upriiniiixtoid  (*' M]uain<i^nl  *'» 

I  rim'f    ilrfi    Wirlw-UiBii    h     il    U«*|ttilit*fi    «i    r    A    Wirt^'lthlrrrtl,    Tiili    A.  (i<>tt<*, 

l%iit*(«><K«*niim  a  Mritilirr  of  a  Nrw  ainl  rriinifivr  StilMirilt-r  t>f  K.<lr>titatA.  hr 
ihr  J  I.  Hirriman  Irttinthf*  HtillHiii  of  thr  \mrr  Mii«  Nat  lli«lorT  Nrw 
\>«rli.  N'oT  .  !■«>•.  |i  'i>Ml.  The*  ((«iii4l<»filAait<l  thi-ir  r«*latii*fi  to  thr  Klrtitata.  by 
J     I     \%.*r*.A»ii.  M    !>..  I4M    «it    |>|>   M»  !*«'.*•». 

Ihr  MviifHrtioiitia.  A  SiilMirtIrr  of  fUMrtii-  l-.ilrtitatm,  lir  ( ).  (\  Markh,  Aiiier. 
J«im    Sri     Art*    I*»V7.  Krli  ,  |>    1.17.      Nrw    lla\rti 

< 'intnhutiont  from  the  Z4»oli»giral  Ijilx»ratory  of  the  (riiversity  «»f 
iVoDsvlvania,  No.  VII. 
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element  Tbej  announce  the  presence  of  a  SQpramaBtoid  arch  whose 
elements  were  shown  to  exist  in  Naoeaurus  in  the  paper  above  cited. 
They,  however,  show  what  I  did  not  discover,  that  it  is  separated  bj  a 
foramen  from  the  postorbitosquamosal  arch.  This  foramen  is  either  not 
present  in  Naosaurus,  or  it  has  been  closed  by  pressure  in  the  speeimen 
I  described.  They  describe  the  palata)  structure  better  than  has  been 
done  hitherto,  which  turns  out  to  be  quite  similar  to  that  whidi  I  had 
shown  to  exist  in  the  contemporary  Cotylosaurian  genus  Pariotichua. 
It  is  important  to  notice  here  that  the  supramastoid  is  identified  with 
the  bone  called  by  Baur  in  the  Lacertilia  the  squamosal.  This  iden- 
tification may  well  be  questioned,  since  it  is  purely  a  roof  bone  in  these 
paleozoic  reptiles,  while  I  have  shown  that  Baur's  squamosal  enters  in- 
to profound  articulation  with  the  cranial  walls  in  the  Mesozoic  Pytho- 
nomorpha.  And  it  is  the  latter  that  must  explain  the  nature  of  Baur's 
^'squamosal"  in  the  Lacertilia,  and  not  the  more  remote  Paleozoic 
types.  (See  my  discussion  of  this  subject,  American  Naturalist, 
1895,  855, 1003).  But  whatever  the  relations  between  these  elements, 
neither  is  the  squamosal  of  the  Mammalia,  which  I  can  now  show  is 
the  element  which  I  have  sometimes  called  supratemporal  and  which 
Baur  calls  prosquamosal. 

As  a  phylogenetic  inference  they  assert  that  the  Pelyooaaaria 
cannot  be  arranged  with  the  Anomodontia  as  a  suborder  of  an  order 
of  Theromora,  because  in  the  Anomodontia  there  is  only  one  post- 
orbital  bar.  This,  according  to  my  definitions,  is  true,  but  supposing, 
that  the  Pelycosauria  cannot  be  arranged  with  the  Anomodontia  on 
this  ground,  the  statement  that  the  Theromora  *'  do  not  exist,"  is  not 
justified.  In  1869^  the  reviewer  revised  thb  order,  and  included  in  it 
the  Placodontia,  Proganosauria,  Parasuchia,  Anomodontia,  Pelycosau- 
ria and  Cotylosauria.  In  1891^  it  was  further  revised  by  the  inclusion 
of  the  Proterosauridffi.  In  1894/  following  the  statements  of  Lydek- 
ker,  that  the  Proganosauria  (founded  on  Stereosternum  and  Mesosaurus 
only)  is  probably  a  Sauropterygian  ty|>e,  this  group  was  omitted,  and 
the  Procolophonina  of  Seeley  was  inserted,  the  Cotylosauria  and  Pseu- 
dosuchia  having  been  already  eliminated.  The  name  Proteroeauria 
(Seeley)  was  retained  to  represent  the  suborder  for  which  I  had  used 
the  name  Proganosauria,  minus  the  Mesosaurida^  (type  of  Proganosau- 
ria). The  order  thus  constituted  included  the  Placodontia,  Protero- 
sauria,  Anomodontia,  Theriodonta  and  Pelycosauria.  I  now  add  that 
it  is  probable  that  the  groups  discovered  by  Seeley  in  S.  Africa  called 

*  American  Naturalist,  October. 

^Syllabui*  of  I^ectures  on  Vert.  Paleontology,  Julj,  p.  37. 

•Proceeds.  Amer.  Philos.  Society,  p.  110. 
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bj  him  Gomphodonlia  and  Cjoodontia  (which  are,  perhaps,  not  dia- 
tinci  from  €«eb  other  as  subordere)  lielong  to  the  Theroroora.  Thej 
coincide,  in  all  importaot  poiiita,  differing  chiefly  in  dentition,  a  character 
ia  which  the  Theromora  present  as  many  types  as  the  Marsupialia. 

In  riew  of  these  facts  it  became  the  duty  of  the  authors  of  the  pres- 
ent paper  to  retain  the  order  Theromora,  so  long  as  others  had  pre- 
ceded them  in  reconstructing  it  with  the  advance  of  discovery.  Also 
in  discu»ing  the  phylogeny  the  authors  should  do  their  predecessors 
the  jusuce  to  quote  their  latest  opinions,  and  not  their  earliest,  which 
they  had  modified  or  abandoned.  In  the  paf^er  above  cited/  and 
others,  I  advanced  the  hy|K>the«is  that  the  Mammalia  were  derived  not 
from  the  tulwrder  Pelycosauria,  as  I  had  at  one  time  supposed  (as 
bted  bj  Baur  and  Case),  but  from  the  more  comprehensive  order 
Theromora,  a  conclusion  to  which  they  do  not  refer.  In  one  pa|)er'  I 
remark,  **  The  Pelycosauria  could  not,  however,  have  given  origin  to 
the  ProCoCheria,  since  in  that  class  of  mammals  there  is  a  well  devel- 
oped coracoid,"  etc. 

The  phylogenetic  inferences  of  the  authors  may  be  learned  from  the 
lollowing  quotations.  After  citing  my  opinion  of  1884  that  *'the 
mammalia  are  descendents  of  the  Pelycosauria,"  they  remark  (p.  118) 
**  It  !•  quite  evident  that  the  Pelycosauria  with  the  two  temfioral  arches 
and  tlie  specialised  neural  spines  cannot  )>e  the  ancestors  of  the  Mam- 
malia ;  they  rrpresent  a  sfKHMalizcd  side  branch  of  a  line  leading  from 
tbr  PnigsiKMauria  to  the  KhynohcKM^phalia,  which  becomes  extinct  in 
the  Permian."  It  mu»t  be  remarked  here  that  the  s|)ec-iaiized  neural 
spinrs  are  tuA  a  rharact«*r  of  the  Pelycosauria,  as  some  of  the  genera 
do  not  puairss  them ;  and  I  never  iutn>du(*e<l  them  into  the  <iia^nosis. 
The  rase  it  nimilar  to  that  of  the  basilisks  which  have  enormously 
ekmicatr  neural  npineit.  yet  the  genus  is  one  of  the  family  Iguanidar.  It 
W,  hMvevrr.  prolmble  as  Haur  and  Case  remark,  that  the  Pelycosauria 
■hould  be  ezrludrd  from  the  Then)mora  and  \w  placed  in  close  relation 
with  ihr  Hhynchoorphalia,  to  which  onler  I  have  already  referre<l  pro- 
Tiaiuoally  one  of  the  genera  (nio|>eus).  That  the  authors  agn*e  with 
mt>  that  th«*  Mammalia  are  descendcHi  fmni  the  Then>mora  is  evident 
from  their  conclusion  that  the  former  mav  have  Inm^u  deriveil  from  the 
t«borders(fomph(Mlontia  ami  ( 'yn<Mlontia,  which  are  Theromora.  They 
say,  *'  These  furnu  liMik  xcry  much  like  mammaU  snd  (h>u1<1  (Mmiiibly 
ba  aocesCral  to  them."  It  it  thus  evident  that  lisur*f  term  Snuro- 
imalia.  which  he  never  defined,  is  a  ivnoiivm  of  Theromora.      In 


*TrMMC.  Anrr.  I*hil.«.  Sue  .  iHHi',  p.  '25.    (hifin  of  (hr  Kitt<«>t,  1^7,  p. 
*Mmary  FacSon  OrfM    KyoIuUou,  IHlM,  p  88. 
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describing  the  oonditionsneoessarj  to  define  the  anoeetorB  of  the  Mam- 
malia,  the  authors  remark :  "  The  mammals  have  a  single  temporal 
(zygomatic)  arch  ;  the  posterior  nares  are  placed  far  behind,  mod  are 
roofed  over  by  the  maxillary  and  palatine  plates;  the  quadrate  ia 
completely  cooosified  with  the  squamosal  and  quadratojugal ;  the  occi- 
pital condyle  is  double,  and  the  entepicondylar  foramen  is  preaent  in 
all  the  generalized  forms.  The  ancestors  of  mammals  must  show  the 
same  conditions."  It  is  to  be  inferred  from  the  context  that  the 
authors  mean  that  the  Reptilian  ancestors  of  the  mammals  mutt  show 
these  conditions.  Important  exception  must  be  taken  to  these  state- 
ments. The  palate  is  extensively  fissured  in  some  Marsupialia,  while 
it  is  closed  in  the  Placodont  suborder  of  the  Theromora.  The  com- 
plete coossification  of  the  quadrate  is  not  to  he  looked  fur  in  a  Reptilian 
ancestor,  but  its  reduction  must.  Such  I  have  shown  to  be  the  case  in 
the  Pelycosauria,  in  Diopeus  and  Naosaurus,  and  Seely  has  shown  it 
to  be  still  more  reduced  in  the  Cynodontia.  The  other  characters  are 
found  in  one  or  another  of  the  Theromora.  Hence  I  believe  that  the 
opinion  that  I  advanced  in  1885,  that  the  Theromora  are  the  ancestors 
of  the  Mammalia  is  the  correct  one. 

Some  interesting  *'  asides"  are  to  be  found  in  foot-notes  to  this  paper. 
The  authors  state  correctly  that  I  described  two  temporal  arches  in 
Diopeus  leptocephalxiB  and,  therefore,  placed  it  in  the  order  Rhyncho- 
oephalia,  and  stated  that  the  Pelycosauria  have  only  one  arch,  which 
is  homologous  with  the  zygomatic  arch  of  mammals.  They  then  add 
*'  It  is  interesting  to  note  that  the  latter  result  was  reached  by  Cope 
(1884)  on  the  identical  specimen  of  (Diopeus)  Clep^dropa  leptocephw- 
lits"  This  statement,  ascribing  at  the  very  least,  gross  carelessness  to 
the  author  quoted,  is  throughout  untrue.  The  ascription  of  a  single 
temporal  arch  to  the  Pelycosauria  was  made  by  me  in  the  original 
diagnosis  of  the  suborder  in  1880  (Proceeds.  Amer.  Philos.  Soc,  p.  38) 
four  years  previous  to  the  discovery  of  the  ((\)  I),  leptocephalu*  and  in 
the  description  of  the  i\  nataiiSf  six  years  previously,  in  the  statement 
"  no  quadratojugal  arch."  This  means  that  the  arch  present,  already 
described  by  me  in  Clepftydrops  nniafi^m  1878  (Proceeds.  Amer.  Philos. 
Soc.,  p.  509)  as  a  zygomatic  arch,  was  still  regarded  by  me  as  such. 

In  another  foot-note  the  authors  make  the  astonishing  assertion  that 
what  I  have  called  the  columella  auris  in  Dioj)eus  is  a  rib.  The  skele- 
ton of  this  specimen  possesses  ribs  of  the  usual  type,  however,  and 
neither  in  this  genus  nor  in  any  other  is  there  known  a  rib  with  a  cup- 
shaped  capitulum  with  a  f>erforatiun  of  its  i)eduncle.  I  have,  more- 
over, figured  a  similar  stapes  in  place  in  the  allie<l  genus  Edaphosau- 
rus  (Transac  Amer.  Philos.  Soc,  1892,  PI.  II,  fig.  5a.)  with  perforation 
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htlow  tb«  dite.    No  free  bead  wm  observed  in  tbe  latter  genus,  but  it 
saj  be  cocMealed. 

Dr.  Alei.  GoCte,  tbe  dbtiogiiished  Profeesor  of  I^ipzic,  gives  a  de- 
tafled  aocouDt  of  bb  researcbes  on  the  embryology  of  the  caudal  verte- 
brae of  certain  eiisting  I^certilia,  with  the  view  of  demonstrating 
that  nr  doctrine  that  the  intercentra  of  the  caudal  vert«?bne  of  the 
Repdiia  are  not  tbe  bomologues  of  the  intercentra  of  the  dorsal  series 
of  oCber  vertebrates,  and  that  the  conclusion  that  the  vertebral  bodies 
of  tbe  Anamuia  are  chiefly  comfMMied  of  intercentra,  while  those  of  the 
Annif>ta  are  centra,  is  incorrect.  He  commences  hy  misunderstanding 
tbe  ■■  |>.  37^)  ground  of  tbe  doctrine  he  seeks  to  overthrow,  a  very  com* 
men  cause  ol  unnecessary  |K)lemic.  He  says  :  '*  The  alleged  homology 
of  all  dcacnbed  intercentra  depends  eiclusively  on  the  assumption  that 
tbe  continuity  of  tbe  chevron  bones  with  the  |)erichordal  bone  above 
tbtm.  imlicates  their  genetic  identity,  so  that  the  latter  are  an  expan- 
sioo  of  the  bases  of  tbe  former,  or  rcver8e<l,  the  chevron  bones  are  pro- 
CMWs  of  tbe  perichordal  Imiucs.  On  the  cimtrary,  I  can,  on  the  basis 
of  my  observations  on  the  development  of  the  saurian  vertebra,  assert 
■a  a  hcU  that  a  genetic  identity  of  the  intercentra  with  their  inferior 
arrbes  d^ie*  not  exist,  and  that  these  partj«  originate  rather  as  diminctly 
arparate,  as  the  superior  arches  and  their  vprtebritl  IkmHcs.*'  No  con* 
tradiction  of  them*  facts  can  l>e  justly  dcrivtMl  from  my  pa|>er!i  on  the 
Mibjeci.  and  if  I  have  u*c<l  the  word  "  (Mititiiiiiity  *'  in  dt^criliin^  the 
relation*  of  the  chevrtin  hoiifit  with  the  caudal  interccntni,  it  has  U^cn 
IB  th4>  urnse  of  homologicnl  continuity,  ai*  in  the  cum*  of  the  hU|»orior 
«rrbe»  and  the  pleumcentra.  That  thi**  \*  true  is  appuretitly  proved 
by  tbr  facets  of  |4ilef»nt4»logy.  The  ground  which  is  fiiiMliiniental  in 
this  Ci>nDr<iion  is  the  fact,  that  the  elements  wliich  in  the  genui«  (*rico- 
tus  d<»  »up|¥»rt  the  chevron  Uines  and  do  not,  «)r  only  in  part  sup|H>rt 
tbe  nrural  arches,  and  wliich  may  he  identified  hy  thfir  mntracted 
Miprrior  long  diameter,  are  continued  all  the  way  through  the  r»arml, 
d'ifval  an«1  c^ervical  regionii  from  the  caudal,  m)  that  the  homology  nniy 
be  dirertly  tracrtl.  And  si*ci»ndly,  Invause  in  M»nie  ^in'cies  of  Oiroiuj* 
tbe  upi'rr  part  of  the  intenvntrnm  in  the  dor«al  regi<»n  i*>  m>  pimhed 
MM  to  mlucc  the  ImmIv  to  th«*  form,  a^  it  liiui  tli«*  po?«iti<»n  of  a  lar^e  rf|»- 
lilian  intrn^entrum. 

t^r  <iottr  defiies  the  homology  of  the  caudal  and  dorval  intiTO'Utra 
and  <»f  diilerent  interc(*ntni  with  each  other  on  i\\v  f<»lIoiiiii^r  ^rountln. 
Tinc.  tbe  i*entra  of  vertehrata  are  not  honiologi»us  IhhUcii;  iH*cond.  the 
rbrvr>»n  Ixmes  in    liatrachia  are  firimitively  dii*tinct  from  the  caudal 
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interoentra,  and  do  not  neceeearily  pertain  to  them ;  third,  that  in  cer- 
tain Lacertilia  (e.  g„  Anguis)  the  chevron  bones  are  eoonified  with  the 
centra,  as  is  the  case  in  the  BatrachiaUrodela ;  fourth,  that  the  neural 
arches  of  the  caudal  vertebrae  of  Laoerta  are  partially  divided  on 
on  each  side  by  a  fissure  or  foramen,  which  he  regards  as  evidence  that 
the  vertebrae  of  reptiles  consist  of  two  original  elements,  that  is,  are 
produced  by  the  fusion  of  the  two  bodies  of  the  embolomerous  type  of 
column.  His  general  conclusions  are  stated  at  the  end  of  the  paper  as 
follows : 

'*  (1).  The  construction  of  complete  vertebrae  with  bodies  and  arches 
in  the  series  of  the  Amiidae,  as  in  that  of  the  Stegocephali  and  all  liv- 
ing digitates  begins  in  an  embolomerous  form,  i.  e.,  with  double  verte- 
brae to  each  segment.  (2).  The  change  of  these  double  vertebrae  into 
simple  ones  is  accomplished  by  the  fusion  of  the  pairs  afler  both  verte- 
brae more  or  less,  or  especially  the  posterior  one,  have  retrograded. 
(3).  The  rhachitomous  vertebra  is  neither  a  primitive  nor  an  indepen- 
dent appearance,  but  only  a  transitional  stage  in  this  change.  (4). 
The  principal  significance  of  the  embolomerous  origin  of  the  vertebra 
for  the  digitate  vertebrates  lies  in  the  inheritance  of  certain  remains  of 
the  double  structure,  the  arches,  transverse  processes  and  ribs  whose 
permanent  forms  are  only  to  be  understood  on  this  ground.'*' 

As  regards  the  question  of  the  non-homology  of  the  vertebral  bodies, 
I  believe  that  I  have  shown  that  they  are  for  the  most  part  not  homol- 
ogous as  between  the  Anamnia  and  the  Amniota,  but  that  the  homol- 
ogy of  the  contents  of  each  of  these  divisions  is  shown  by  paleontologic 
evidence.  It  is  also  clear  that  many  if  not  all  of  the  vertebral  bodies  in 
the  two  great  divisions  in  question  must  be  honiologous,otherwiM  we  must 
have  as  many  original  ancestors  of  the  vertebrata  as  there  may  be  kinds 
of  vertebral  centra,  a  proposition  which  no  one  will  be  found  to  believe. 
In  fact  the  embryology  of  forms  of  life  of  comparatively  recent  origin 
such  as  the  I^iacertilia,  is  apparently,  from  Gottes  researches,  as  it  should 
be  sup]x>sed  a  priori,  incompetent  to  explain  the  phylogeny  of  structures 
which  received  their  definite  completion  in  the  paleozoic  ages  of  time. 
Owing  to  cenogeny,  is  is  quite  certain  that  structures  may  be  directly 
related  phylogenetieallyj  which  may  appear  to  be  in  their  present  on* 
togeny  not  homologous.  This  consideration  applies  to  the  supposed 
non-relation  of  the  chevron  bones  to  iutercentra.  This  relation  is  uni- 
versally demonstrated  by  paleontology,  and  better  evidence  than  the 
changes  of  position  in  late  forms  such  as  occurs  in  Anguis  (to  which  I 
have  added  Anniella)  and  the  snakes,  must  be  cited  to  invalidate  it 
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At  rafards  iIm  precedence  of  the  rhachit4)moini  over  the  emboloine- 
rooe  trpe  of  ▼eitebral  column,  pmleontiilogic  evidence  demonstrates  that 
xVm  was  tbe  htslorj  as  ref^rds  Teleostomous  fisihcs  and  Digitata  (or 
A«iDtoU\  as  Zittel  has  shown  to  have  been  the  case  in  the  former  and  I 
have  shown  as  to  the  latter.  Em t>olomerous  forms  do  not  come  first  in 
fcol^ific  tinie  in  these  divisions,  but  later.  I  have  not  made  any  attempt 
to  interpret  with  respect  to  this  hy|H)the8is,  the  structure  of  the  verte- 
bral c«»lumu  in  the  Selachii.  Thev  afford,  however,  no  support  to  Prof. 
<j<ilte*s  bjpothesis,  since  it  is  probable  that  the  S<»lachian  vertebral  col- 
uaiQ  originated  in  a  rhachitomous  condition.  In  notochordal  sharks, 
e.  f.,  tbe  Icbthrotomi,  the  (>riniiti%'c  vertebno  are  represented  by  centra 
abi>ve  and  interiYntra  below,  as  in  the  Teleostomi  and  ^tegO(*ephali. 
Tbe  superior  segment  sup|M)rti(  the  neural  arch,  and  the  inferior 
tbe  b»mal  arch.  G«»tte's  first  pro(M)iiition,  that  the  emlndomerous 
modition  is  tbe  primitive  one,  is  nhown  to  be  untrue  aj«  to  the  true 
fi«b<a  by  tbe  facts  adduced  by  Zittel  and  others,  i«in<*e  the  primitive 
vertebrw  «»f  fishes  descril»e<l  by  these  auth<»rs  is  rhachitomous  and  not 
eabi»loroen>us.  Pnif.  (totte  does  not  obiKirvc  that  hij«  fig.  6  (text,  p. 
.1<l.i  of  (*allo|itenis,  rvpre^ent  rhachitomous  (*audal  vertebra*,  and  dor- 
sal vertebne  in  which  the  centrum  (pl«*urooentrum)  is  greatly  re* 
diK«d.  so  that  the  inten^entruni  l)ei*onieii  by  far  the  larger  |mrt  of  the 
reftrbral  budv.  Thin  is  in  exact  arconl  with  what  is  found  in  the  Ste- 
gucepbali,  and  is  cuntributivt*  evitb*nce  that  the  vert«*l>ral  iMnly  in  the 
Aoamnia  i«  interceutrum.  That  the  Inxly  in  tlu*  Amniota  i^  rentruni  is 
•buinlantly  proven  by  thr  rhararters  of  tlit*  IVrmian  IVlycosauria. 

In  this  study  we  have  again  an  exo4*llent  illui«trati«)n  <»f  the  relative 
value  of  embry<»l<igir  and  f>ale(»nt«>Iogic  re^tearrh  in  determining  the 
boiD'rbigirM  of  parts  and  phyh»geni<ii  of  ty|K*s.  As  to  thi^  IVof.  ( ioette 
ex)irs«*r»  himself  thus  t  p.  .177):  "Since  these  relations  ran  only  l>e 
dirp<tly  fJiaen'efl  or  completely  known  in  living  animalu,  and  nc»t  in 
tbe  fiitfil  Strgorephali,  mi  it  ii  a  »elf  evident  pro|)(jsition  that  tli«  un- 
kikown  rmo  only  lie  explaine<l  by  the  known,  the  extinct  by  the  living 
aaimals"  Tlits  pn»|MMiition  mufit  now,  in  view  of  the  rt>sults  of  m<Mlern 
rra«an'b  be*  rrversed  m>  as  to  read  a«  follows :  Siure  tke^  reintinus  ran 
^mly  if*  rvmffiMeit/  I'Mmni  or  tlirtrilq  obi' rirti  in  JttAsii  attimnl^,  ttttii  uut 
%M  tke  emhry*inir  Kislory  of  iirnt*j  Jorm^,  it  is  'i  ^*  1)  rrtd*nl  jirnjtvfiition 
ikmi  tkf  unknown  ran  only  be  rxpiainrd  //y  thf  inoun,  the  Itviwj  bu  the 
tstt»^  mnttmais.  (*onceiling  the  great  value  of  embryology  in  the  pre- 
»iar«L  it  has  d«>w  liecrjme  fullv  e%'ideiit  that  it  can  onlv  Ih*  und4*r«to<Ml 

•  m  • 

wbett  iiilerpreie<l  by  fialeiuitohigy.      An   excellent  illii«trati«>n   is  tbe 
tmm  of  tbeenbryology  of  the  vertebru*  of  Aniia,  dt-mribetl  by  Ilaj  and 
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Gadow,  the  former  of  which  isdiscusBed  bj  Gotte.  The  two  reeearebet 
only  agree  in  discovering  a  much  greater  complexity  in  the  ontogeoy 
of  these  vertebrse  than  paleontology  gives  the  least  ground  for  suppos- 
ing to  have  ever  existed  in  the  adult  types  of  extinct  TeleoeComous 

fishes. 

In  his  papers  on  primitive  Edentata  Dr.  J.  L.  Wortman  describea 
more  fully  than  heretofore  on  new  material,  characters  of  the  genus 
Psittacotherium  Cope.  He  finds  that  it  is  armed  with  robust  com* 
pressed  claws,  and  that  the  foot  is  short  and  megatheroid  in  appearance. 
He  interprets  the  dentition  in  a  new  way,  and  then  homologizes  with 
it  the  dentition  of  the  genera  Hemiganus  and  Ectoganus.  The  teeth 
formerly  described  as  incisors  in  these  genera  he  regards  as  canines. 
To  these  he  adds  Stylinodon  Marsh,  to  form  a  family  Stylinodontidse. 
The  genera  Onychodectes  and  Conoryctes  Cope  he  places  in  a  family 
Conoryctidse.  Both  he  combines  into  a  suborder  Ganodonta  of  the 
order  Edentata. 

Whether  the  interpretation  of  the  dentition  of  Psittacotherium  and 
Ectoganus  is  correct  or  not  depends  on  the  interpretation  of  the  same 
parts  in  Calamodon.  Some  doubt  must  still  remain  as  to  this  point,  a 
doubt  which  I  have  always  felt.  It  is  certainly  not  unlikely  that  Dr. 
Wortnian's  interpretation  may  turn  out  to  be  correct,  and  if  true,  a  clear- 
ing up  of  the  subject  of  the  relation  of  these  forms  to  the  Tillodonta  of 
Marsh  will  result.  Accepting  his  view  as  correct,  we  have  then  a  group 
having  strong  claims  to  being  regarded  as  ancestral  to  the  Edentata. 
This  position  I  maintained  as  long  ago  a?  1875,  when  (in  the  Report  of 
the  U.  S.  Geol.  Geogr.  Surv.  W.  of  100th  mer.,  Vol.  IV)  I  included  some 
of  these  forms  (Ectoganus  and  Calamodon)  in  a  suborder  Tteniodonta, 
and  suggesting  its  ancestral  relation  to  the  Edentata.  I  have  not 
pressed  this  view  recently  for  the  reason  above  referred  to.  The  name 
was,  however,  given,  and  it  was  applied  to  a  group  so  far  equivalent  to 
Wortman's  name  Ganodonta,  that  ns  matter  of  taxonomic  rule  it  can* 
not  well  be  displaced.  His  reasons  for  rejecting  the  name  are  that  I 
referred  two  of  the  genera  (Conoryctes  and  Onychodectes)  to  the  Cre- 
odonta,  which  I  still  do ;  that  I  failed  to  recognize  the  affinities  be- 
tween Calamodon  and  Stylinodon,  which,  however,  I  always  have  done 
so  far  as  the  in)|>erfect  description  of  Marsh  would  permit.  Thus,  in 
my  Synopsis  of  Families  of  Vertebrata,  American  Natiralist,  Oc- 
tober, 1889,  I  place  in  the  suborder  Tseniodonta,  the  two  families 
Ect4>ganidae  and  Stylinodontidae.  Wortman  concludes  also  that  the 
name  must  be  rejected  because  founded  in  error.     If  this  be  true,  it  is 
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mo  reatoQ  for  the  rejection  ;  on  the  same  ground  nearly  every  name  in 
Biology  aboTO  the  tpectfic  would  have  to  he  rejected. 

Although  Dr.  Wortmao  makes  eicellent  use  of  the  material  at  his 
dHpQoal,  and  throws  much  light  on  the  charactere  of  some  of  the  genera, 
the  evideiioe  for  the  reference  of  the  Tieniodonta  to  the  order  Edenta* 
ta«  inusi  be  considered  as  yet  very  ol)scure.  But  the  reference  to  that 
order  of  Conoryctes  and  Onychodectes  is  still  more  difficult,  if  not  im- 
poauhle.  If  proper,  a  new  definition  of  the  Edentata  must  he  forth- 
oomiiig.  I  am  still  of  the  opinion  that  the  best  provisional  place  for 
tbe«e  two  genera  is  in  the  Creodonta,  next  the  T«niodonta,  to  which 
they  hare  probable  affinities.  The  pot^ition  of  Dr.  Wortman  is  based 
on  the  sdeotifically  untenable  assumption  that  because  forms  probably 
rtand  in  the  relation  of  ancestor  and  descendent  they  muH  therefore 
behnig  to  the  same  genus,  family,  onler,  etc.  He  goes  so  far  as  to 
place  Esthonyx  in  the  Tillodonta,  to  which  it  is  probably  ancestral, 
although  it  does  not  pissess  the  essential  character  of  that  order  or 
Miborder — inciw>rs  growing  from  persistent  pulps.  For  equally  valid 
raaanos  all  the  genera  of  a  phyletic  line  might  be  reganled  as  a  single 
geoot.  This  kind  of  formulation  ca^ts  to  the  winds  all  taxonomy,  and 
the  effect  of  it  is  »een  in  this  instance  in  Dr.  Wortman 's  failure  to  de- 
for  the  order  Edentata.  It  was  the  couHideration  of  such  forms  as 
OioorTctot  and  t)nvch<idectes  with  Esthonvx  antl  the  Twnioilonta  and 
osftam  Intectivora,  that  le<l  me  to  pn>p<»m*  th(>  C(>mpn*hcnsive  onler  of 
Ruo<i€heria«  which  is  the  tiource  of  all  the  I'nguiculate  orders  of  later 

tiOMT. 


iVtfrMWfr  Marsh *i«  article  is  a  inurh  uchmIo*!  (jemrription  of  ln«*  genus 
Sivlio'idon,  nf  which  he  ha^  ohtaincd  somr  im[M)rtant  jmrts  of  the  Mkel- 
tVfU.  It  lo(»ks  more  like  an  F>lentate  than  anv  of  the  «)ther  Ta^nio* 
driota.  with  which  I  plac^  it  in  1H89.  The  fi^ure>«  which  he  giv<*s, 
will  prove  valuable  t^i  pale<»ntologiiitii,  but  more  li^ht  will  l>e  neci**- 
•orv  brf«>re  it*  relatiim  to  the  Edentata  can  be  determined.  Prof 
Mar*h  cannot  let  the  op|K>rtunity  |>aii«  without  pr«>|MM»in^'  a  new  suIh 
urdiiiai  uaioe.  **  Stylinodontia,**  which  he  tloe«  not  characterise,  al- 
th<HiKh  there  an*  already  two  other  nanx^s  in  the  ticKl  lM*f<»re  him,  one 
of  ohich.  Tiroiodonta,  was  pro|MJsetl  and  dt-fiucNl  twenty-one  years  ago. 
The  rambling  diicua«ton  aa  to  the  origin  of  the  Edentata  which  clones 
this  fiOf^r  adiU  nothing  to  our  knowledge  of  the  f*ul>j«'Ct,  i^|KH*inlly  an 
It  iodudf*  the  namen  of  genera  which  he  han  never  dcfnuMl,  and  which 
art  «>  Car  unknown  to  •cientY. — E.  D.  CorK. 
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PETROGRAPHY.' 

Italian  Petrography. — The  third  part  of  WashingtonV  paper  on 

Italian  petrography  deals  with  the  Bracciano,  Cerveteri  and  Tolfa  dia- 

tricta.     The  products  of  the  Bracciano  volcano  may  be  separated  into 

a  leucitic  and  a  non-leucitic  group.    The  uon-leucitic  rocks  contain  or- 

thoclase  and  basic  plagioclase,  in  this  respect  resembling  the  Tulsinitet 

and  the  ciniinites,  but  they  are  more  acid  than  these  types,  containing 

sometimes  as  much  as  72  per  cent,  of  SiO,  a  part  of  which  separates  as 

quartz.    They  resemble  the  quartz-trachytes  of  Tuscany,  and  thus  oc> 

copy  the  position  in  Br6gger*s  classification  reserved  for  the  quart!- 

trachyte-andesites.    The  author  calls  the  members  of  the  group  toecan- 

ites.      The  leucite  rocks  of  this  volcanic  center  embrace  leucititet, 

leucite-tephfite  and  leucite  phonolite. 

The  rocks  of  the  Cerveteri  district  are  toscanites  and  leucitites,  and 
of  the  Tolfa  district,  toscanites. 

An  analysis  of  the  toscanite  of  Castle  Hill,  Tolfa,  follows : 

SiO.   A1,0,    Fe,0,    FeO  MgO    CaO    Na,0    K,0    H,0        Total 
65.19   16.04     1.16     2.48     .99     2.92     2.26     6.11    1.85  =  9».00 

The  Quartz-Porphyry  in  the  Ruhr  Valley,  Westphalia. 
— This  rock  has  \yeen  described  several  times  by  geologists,  but  it  has 
been  reserved  for  Miigge'  to  investigate  it  microscopically.  It  occurs 
in  massive  and  in  schistose  phases  and  in  the  form  of  a  breccia  associ- 
ated with  schists.  The  massive  variety  resembles,  in  many  respects,  a 
gneiss.  It  is  banded  in  light  and  dark  irregular  bands.  Spherulites 
united  by  what  was  once  a  glassy  matrix  marked  by  perlitic  cracks 
constitute  the  groundmass  in  which  phenocrysts  of  quartz  and  ortho* 
clase  are  imbedded.  The  rock  has  suffered  profound  mechanical  and 
chemical  alterations.  The  quartz  grains  are  crossed  by  fine  lamellae 
extinguishing  in  different  positions,  and  by  others  extinguishing  nearly 
together.  The  latter  are  visible  in  ordinary  light.  They  are  phenom- 
ena of  translation.*  The  groundmass  is  filled  with  tiny  veins  of  quartz, 
stringers  of  a  sericite  chlorite  aggregate  and  ne^ts  of  quartz  and  newly 

»  Edited  by  Dr.  W.  S.  Ikyley,  Colby  Univereity,  WaterrlUe.  Me. 

'Jour,  of  Geology,  Vol.  V,  p.  34. 

'  NeueH  Jahrb.  f.  Min.,  etc.,  B.  B.  X,  p.  757. 

«Cf.  Neuett  Jahrb.  f.  Minn.,  etc.,  1892,  11,  p.  95,  98,  1895,  p.  213. 
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fermed  feldtpar.  The  »cbitt(Mie  porphyries  difier  from  the  more  mae- 
eive  onet  in  the  greater  degree  of  their  alteration.  Analyses  of  the 
two  typee  follow : 

SiO,  A1,0,  Fe,().  FeO  CaO  MgO  K,0  Na,0  11,0    Total 
MiMTe   76.5015.68  .78  1.10    4.92    .88-^99.76 

ScfaiatoM  72.08 16.15         2.21  .18     .68    5.23      .212.40=99.14 

The  porphyrr  breccias  coDsiat  of  fragments  of  porphyry  and  of 
achitfU  in  a  foliated  matrix  composed  largely  of  |K)rphyry  and  schist 
dUbrts.  In  origin  they  are  believed  to  l)e  reibungVbreccias  formed  at 
tbt  juncture  of  schist  and  porphyry.  The  f>aper  is  handsomely  illus. 
Umted  with  photo-lithographs  of  thin  sections. 

The  Eclogite  of  the  Fichtelgebirge.— Newland*  gives  a  few 
•olea  on  the  eclogitex  comprising  a  portion  of  the  central  gneissic  cone 
of  the  Bavarian  Fichtelgebirge.  Mineralogically,  the  eclogite  is  so 
Taried  in  oomfMisition  that  the  rock  is  very  difficult  to  define.  Its 
■Mac  characteristic  ci>m|N>nent  is  garnet,  but,  in  addition  to  this,  it  con- 
tains also  omphacite,  hornblende,  cyanite,  zoi^ite,  sphene,  andesine, 
attsci»viie,  zircon,  pyrites,  magnetite,  rutile,  quartz,  and  a  few  other 
nunerals.  No  olivine  oould  be  found  in  any  of  the  secticms,  although 
it  wa»  aparcbeil  for.  The  pyroxene,  hornblende  and  feld!«|>ar  are  often 
arranged  in  inter^^mwths  rewmbling  ^ranophyro,  nnd  the  pyroxene  or 
ipinirt  is  mirrounde^l  by  a  radial  n^^re^ute  of  f<*lds|>ar,  hornblende 
and  omphacit4*,  whirh.  un<ler  low  |H)wers,  looks  like  a  reaction  rim. 
AnaUsr*  of  the  nK*k  in<li(*ate  that  it  is  iu*arlv  allied  to  certain  tvi)<*«« 
ui  rruptif<*«.  «  1 )  rt*presentfi  the  C()iii|H)sition  of  the  cH'lo^ite  fnmi 
Markt  .S:horga#t,  and  <  II }  that  of  a  diabase  from  FichtcIlM'r^ : 

«*<S     AVS     l«VS     iHi     Md«)    (aI»    Mgi>     KV*     Nat'*     ^W^    <**  S  TiAid 

I      ^  •I    \h  is     ♦.  •■•      7  4*       ii     9T:    :  12     .v.      :***      i:  —     skm 

II      17  «*    \\  *t     :  trt      <;  •>:       i:     ^n     >,  i*    \  u*     .n.j     .mi      i*.    —     !» !•» 

Nodular  Granite  from  Finland. — Frostenif»'  descritx^^  a  new 
Dodiilar  granite  from  Kan^n<*iiierni  Tarii^b  in  Finland.  The  rork  was 
found  an  lMMild«*r«  in  niorainnl  defMMiits.  It  in  a  biotitegranite  in  whieh 
the  noilules  arr  thickly  strewn.  Kacli  iHMlule  i**  (*oni|M»MN|  of  three 
quite  dii»tinct  parts — an  inner  nucleufi  <if  biotite.  sometimefi  with  a  fra^- 
mental  outline,  surrounded  bv  a  t4»ne  of  otanM*  i^ranite  and  an  outer 
Mtme  of  fiiie-);niined  granite.  Outside  <if  the»e  nre  M*veral  <listinrt  en- 
vel<9fies,  th#  inner  of  whirh  ron^istn  principnlly  of  t'eld*)»ar  and  the 
ootar  of  biotite  and  feldspar.     In  the  enveh>|>es  tlie  feldspar  is  radially 


^Trmm  N.  Y.   V»-  f^Umtm,  <  M  .  1««VH.  p  24. 
•  Bull  1*<MB  iimol  d   \m  KinlAJid«,  .No   4.  p.  1 
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arranged.  The  author  describes  in  detail  the  features  of  the  diftreot 
portions  of  the  nodules  and  illustrates  them  with  some  handsome  fig- 
ures. The  central  parts  of  the  nodules  are  believed  to  be  inciuMons  of 
gneiss  that  have  been  affected  by  magmatic  alterations.  Surrounding 
these  is  a  zone  composed  of  a  coarse  aggregate  of  andesine,  quartz,  mi- 
croline  and  other  components  of  a  normal  granite,  next  a  zone  of  a 
fine  grained  and  radial  aggregate  of  biotite,  plagioclase,  orthoclase  and 
quartz,  and  finally  the  concentric  shells.  The  zones  surrounding  the 
nucleus  are  thought  to  be  due  to  contact  action  between  the  granite  and 
the  included  gneiss.  The  inner  concentric  shell  is  composed  of  plagio- 
clase,  quartz,  orthoclase  and  biotite  on  the  inner  side  and  prindpallj 
microcline  on  the  outer  side.  The  outer  shell  is  fine  grained,  and  is 
composed  of  biotite,  orthoclase,  plagioclase  and  quartz.  The  rock  sur- 
rounding the  nodules  possesses  no  special  features  diflferent  from  those 
of  normal  granitites.     Its  material  grades  into  that  of  the  nodules. 

^alyses  show  clearly,  an  increase  in  acidity  from  center  to  peri- 
phery of  the  nodules,  which  are,  on  the  whole,  more  acid  than  the 
mother- rock.  Afler  discussing  the  origin  of  similar  structural  phe- 
nomena in  other  rocks,  the  author  concludes  that  the  nodules  in  the 
Finland  granite  are  due  to  crystallization  around  the  centers  of  cryt- 
tallization  afforded  by  the  inclusions  of  gneiss. 

Volcanic  Ash  from  the  North  Shore  of  Lake  Superior. 

— N.  H.  Winchell  and  U.  8.  Grant'  report  the  existence  of  volcanic 
ashes  in  the  Keweeiiawan  series  near  Duluth.  The  rocks  in  question 
resemble  fine  grained  impure  sandstone.  They  are  associated  with 
diabases,  basalts  and  rhy elites.  In  thin  section  thf^y  are  found  to  be 
composed  of  fragments,  apparently  of  vesicular  lavas,  in  a  matrix  con- 
sisting of  a  secondary  aggregate  of  quartz,  feldspar,  chlorite,  epidote, 
calcite  and  iron  oxides.  A  few  of  the  fragments  show  traces  of  perlitic 
parting. 

The  Diabases  of  Goslar. — The  diabases  in  the  middle  Devon- 
ian schists  of  Goslar  in  the  Harz  are  discussed  by  Kinne.*  The  rocks 
are  always  in  the  form  of  sheets  interleaved  with  the  schists.  Moat  of 
these  are  intrusive,  but,  in  a  few  instances,  volcanic  bombs  and  other 
evidences  of  the  presence  of  surface  volcanic  products  indicate  the  ex- 
istence of  active  volcanoes  in  the  district,  though  diabase  tufts  have  not 
been  found.  From  the  general  appearance  of  the  upfier  surface  of 
some  of  the  sheets  there  can  be  no  doubt  but  that  they  were  lavas. 

'  Amer.  Geol.,  Vol.  XVIII.  p.  211. 

*  Neuet*  Jahrb.  f.  Min.,  etc.,  B.  B.  X,  p.  363. 
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Tbe  bombs  are  fouod  strewn  through  the  schists  associated  with  the 
diabase.  Their  macroscopic  features  are  carefullj  described  with  the 
aid  of  a  number  of  figures.  Some  of  the  sheets  are  porphjritic  with 
pbeoooTSts  of  irregularly  outlined  oligoclase  surrounded  by  micas  in 
a  groandmass  with  the  composition  of  normal  diabsse.  The  augite  in 
this  grouodmafs  is  fometiroes  idiomorphic,  and  in  nearly  all  ca^es  it  is 
bordered  by  a  rim  of  hornblende ;  often  the  hornblende  replaces  feld- 
spar laths  embedded  in  the  pyroxene,  forming  of  them  complete  pseudo- 
Borphs.  The  augite  is  replaced  by  calcite  in  some  specimenc,  and  by 
chlorite  in  others. 

The  four  structural  ty|>es  recognized  by  the  author  are:  com|iact 
gabbniitic  phases,  comfmct  ophilic  vsrieties,  compact  |ior])hyritic  kinds 
and  amygdaloidal  varieties.  The  gabbruitic  diabases  are  all  gabbro- 
Uke  10  the  land  specimen.  In  thin  i^ei^tion  the  feldspar  graiuH  break 
ap  into  so  aggregate  of  feldspar  laths.  The  ophitic  diabases  present 
no  unusual  features  ex(*ept  that  in  the  coarse  graine<l  varieties  the 
large  feldspar  grains  are  filled  with  incluitionsuf  the  other  com|M>uents. 
Tbe  amygdaloids  are  sometimes  |K>r|)hyritic,  more  frequently  normsl. 
Oo  the  contact  between  the  diabase  and  the  schists,  both  rocks  have 
soA^reil  from  the  effects  uf  contact  action.  The  diabaiie  is  much  denser 
Bear  tbe  contact  than  st  a  greater  distsnce  from  it,  and  in  places  is 
BDtirh  altered,  (piartz  being  an  abundant  product  of  this  alteratitin 
The  •chiMji,  which  are  mainly  rcMitin^  slates,  are  cryst4«lli2^<l  near  their 
euotac-t  with  the  eruptives. 


MINEU.\I.()(;Y.' 

The  Production  of  Precious  Stones  in  1895.—  I'nder  this 
title  Kunx*  rrvifw*  the  chief  frut  11  rc^i  of*  the  L^em  industry  for  the  vtar, 
giving  sfiecislly  c«>pi<»us  details  roiuvrnin^  the  American  produi*ti(»n. 

A  six-rarat  diamond  wan  found  at  SaukvilK*,  Wis.,  f\x  niilei«  from 
Milwaukee.  In  California  seversl  diamon<U  were  found,  ont*  at  Al- 
pine (*rr«k,  Tulare  (V».,  6ve  near  (>n)ville.  Hutte  Co..  and  sl>out  ss 
■lanv  m«ire  fn»m  near  the  **  hen<l  of  the  creek, "  pnibably  referring  to 
ooe  of  the  sourc^es  of  the  Feather  Hivcr.  From  the  S'vtocistion  with 
peridotite.  it  seems  probable  that  nion*  may  be  f«)und  in  this  n^gion. 

In  Sooth  Africa  the  I)e  liecm  (  ompany  pnMluced  diamonds  to  the 
value  of  aliout  |ir>,(M)0,()(K)  in  the  year  ending  July  1.  l^lC>,  and  the 

>  Kdiud  by  Vn*i  A   (*  (itll.  tVimrll  I'mvenaty.  Ithaca,  .\.  V 
'Hifiaiwath  Anmial  IU|M»rt  of  the  t'.  8.  (icol.  Stirviry,  IHVS.  ^  hM<>  Vit, 
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output  of  the  same  company  for  1896  has  been  sold  for  126,000,000. 
The  total  of  the  dividends  paid  by  the  South  African  diamond  compa* 
nies  in  the  past  ten  years  has  been  $58,000,000.  A  640  carat  diamond 
called  the  Rietz,  found  in  1895  is  superior  in  quality  to  the  Ezceltior 
(971  carats)  discovered  a  year  or  two  earlier.  The  extent  of  the  South 
African  deposits  is  much  greater  than  hitherto  supposed,  and  many 
new  working  are  being  opened.  Near  Winburg.  in  the  Orange  Free 
State,  diamond  diggings  of  a  prehistoric  race  were  discovered. 

Stonier  states  that  the  diamonds  of  New  South  Wales  occur  in  a 
Tertiary  (?)  deposit,  and  may  have  been  derived  from  an  intrusive  maa 
of  peridotite,  now  serpentinized.  They  are  said  to  be  of  better  quality 
than  those  from  South  Africa. 

The  great  advance  in  the  price  of  carbonado,  which  has  trebled  in 
value,  has  stimulated  the  search  for  substitutes.  The  only  source  of 
carbonado  is  Bahia,  Brazil,  where  a  single  lump  weighing  3,073  carats 
was  found  during  the  year.  The  practicability  of  using  artificial  dia- 
monds seems  improbable  in  the  light  of  Moissan's  experiments,  who  has 
made  several  hundred  crystals  with  a  total  weight  of  about  }  carat  on 
an  outlay  of  $2000.  This  is  about  2000  times  the  value  of  natural 
diamond  powder. 

Mr.  Kunz  has  named  the  hydrocarbon  to  which  the  phospborescenoe 
of  certain  diamonds  is  attributed,  Tiffanyite.* 

Rubies  have  been  found  in  place  near  Franklin,  Macon  Co.,  N.  C, 
in  decomposed  gneiss  with  garnets  and  chlorite. 

Brown  and  Judd^  have  recently  described  the  occurrence  and  meth- 
ods of  obtaining  the  rubies  of  the  noted  Burmese  mines,  where  the 
parageuesis  is  much  like  that  of  the  corundum  at  Orange  Co.,  N.  Y., 
and  Sussex  Co.,  N.  J.  In  Siani  rubies  and  sapphires  have  been  ob- 
tained during  the  past  few  years  from  the  Patat  Hills.  From  Black 
Creek,  New  2^aland,  rubies  are  also  reported.  Sapphires  and  a  few 
rubies  are  gotten  by  sluicing  the  detritus  of  a  decomposed  limestone  in 
Fergus  Co.,  Montana.  The  outlook  in  this  locality  is  promising.  The 
Montana  rubies  and  sapphires  are  extremely  varied  in  color. 

A  num1)er  of  rich  green  tourmalines  were  found  in  1895  at  Mt. 
Mica,  Paris,  Me.  Five  of  these  were  cut  into  gems  of  from  ^ve  to  fifty- 
seven  carats  in  weight.  At  Haddam  Neck,  Conn.,  ^ve  hundred  dollars 
worth  of  tourmalines  of  various  colors  were  obtained. 

Turquoise  is  re|K)rted  from  Cripple  Creek  and  from  Castle  Rock 
Spring,  Col.  A  mixture  of  prosopite  and  quartz  closely  resembling 
turquoise  was  found  at  Provo,  Utah. 

•TnuM.  N.  Y.  Acad.  Sci.,  May  20.  1895,  p.  260. 
•Phil.  Trana..  Vol.  187,  A,  pp.  151-228. 
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UDiiiuallj  fine  opak  from  near  Salmon  City,  Idmho,  as  well  as  other 
oeeurranoet  of  opal  Tn  Idaho,  Washington,  Oregon,  Arizona,  Califor- 
Bia,  (*olora(do  and  Cteorgia  are  mentioned.  Australian  upals  were  sold 
lor  more  than  $100,000  in  1896. 

In  addition  to  the  above  named  gems,  mention  is  made  at  greater  or 
length  of  andalusite.cyanite,  garnet,  quarts,  amethyst,  chrysoprase, 
mots  agate,  labradorit«f,  lapis  lazuli,  rhodochrosite,  realgar, 
amber,  lenottme  and  monazite. 

The  loUl  value  of  the  gem  production  in  the  United  States  for  1895 
m  plaosd  at  $113,621,  of  which  $50,000  is  accredited  to  turquoise. 

The  Coloring  Matter  of  Minerals.— The  cause  of  the  varied 
oolors  of  certain  minerals  is  discussed  by  Weinschenk,*  who  presents  a 
large  number  of  facts  tending  to  thorn  that  these  colors  are  much  less 
freqoefitlT  due  to  organic  substances  than  has  l>een  hithert4»  assumed. 
From  considerations  of  the  paragenesiit  of  minerals,  it  is  suggested  that 
compounds  of  the  elements  tin,  zirconium,  titanium,  cerium,  didimium, 
laatbanum,  nickel,  tantalum  and  l>eryllium  are  in  many  cases  more 
likelv  to  be  the  true  source  of  the  minerals'  colors.  The  effect  of  the 
eatbode  rays  and  X  rays  in  pro<luring  a  niniilur  color  in  minerals, 
erro  in  some  cases  mhere  the  color  had  been  previously  destroyed  by 
lieating.  ia  cited  as  eviik^noe  against  th<^  organic  nature  of  the  coloring 
mattrr  •?».  The  w^currrnce  of  colortnl  minerals  as  a  result  of  the  c<h)1- 
ing  of  a  fiiseil  nia^ma  in  evi(K>n(*e  in  the  same  diret'tion.  The  suggt*s- 
tMMi  i*  throfin  out  that  thi*  color  of  i^ertain  minerals  may  In*  a  valua- 
ble indeY  t«»  the  c(»fi<lition«  of  their  origin,  when  investigation  shall 
bave  df*Crrmine<d  the  true  cauw*  of  the  color. 

Pearceite  and  Polybaaite.  The  i*yf(t(*niatic  working  out  of  the 
relationthi|>*  rii^ting  U^tween  viirious  isoniorphouM  minerals  has  re- 
ortvr«l  another  important  contribution  from  IVntield.*  Hitherto  the 
pr>)flHiftite  ha<«  U*<*n  applie<l  to  a  group  of  niineralM  vthoM*  rheni- 

I  cumiitMitiuh  is  <»t  the  ty|)e  seen  in  the  formula  A^,  SI»S,,  in  wliirh 
Ag  i«  |«rtlf  rrplac«'«l  by  (*u,  Fe  or  Zn,  while  the  iM)m<>rphouH  arm^nir 
■lolrv'uU*  mar  4K*cur  in  any  pro|><»rtion.  uhnost  t4»  total  replacement  of 
aittim4»nv  br  ar*«'nir  in  «M»me  iiiK'cinien«.  The  new  iiiime  Vmrrtitt  it 
pr»pii«e«l  in  h«»nor  of  l>r  Kichanl  IVarc**  of  iK-nver,  Tol.,  for  the  i«ul- 
pbarvritilr.  while  the  old  naute  fMilybs'^ite  i.<*  n*i«triot4'«l  in  il4«  itpplioalion 
ti»  the  •ulpbantimonite. 

•ZMUrhr  d    C».|(rol   (ff  .  XLMII.  If   :<»4  71.'.  Ivm;. 
•Am.  Jour.  v4  .  11.11,  pp.  17  *JV*.  Julr.  inyii. 
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Pearoeite  ia  monoclinic ;  A:  b:c'=l. 7309: 1 : 1.6199;  fi=S9^  51'. 
The  crystals  have  usually  a  hezagoDal  aspect.  They  are  black  in 
color  with  metallic  lustre,  hardness  3,  and  specific  gravity  about 
6.15.  It  is  suggested  that  the  high  percentage  of  copper — more  thao 
18% — may  account  for  the  opacity  of  pearceite.  It  is  very  easily  fua- 
ible  and  gives  readily  test  reactions  for  its  component  elementa.  The 
pearceite  specially  studied  occurs  with  quartz,  calcite  and  cbaloopyrite 
at  the  Drumlummon  mine,  Lewis  and  Clarke  Co.,  Montana. 

A  careful  study  of  the  crystal  form  of  polybasite  leads  to  the  conclu- 
siou  that  it  also  is  monoclinic  instead  of  orthorhombic  or  rhombobedral 
as  previously  supposed.  The  axial  ratio  a  ;  b :  c'=1.7309  : 1 : 1.5796 ; 
,5=90*^. 

Perhaps  the  most  interesting  part  of  the  paper  is  the  comparison  of 
pearceite  and  polybasite  with  each  other  and  with  certain  other  more 
or  less  allied  minerals.  From  this  it  appears  that  arsenic  compounds 
have  a  slightly  longer  vertical  axis  than  the  corresponding  antimony 
minerals.  Five  cases  are  cited  to  illustrate  this.  Attention  is  also 
called  to  the  fact  that  the  prismatic  angle  is  nearly  60^  as  a  rule,  and 
that  in  this  respect  chalcocite,  Cu,8,  and  stromeyerite,  Cu  AgS,  closely 
resemble  the  sulpho-salts. 

Miscellaneous  Notes. — Davison^  gives  the  name  Wardiie  to  a 
mineral  which  appears  from  a  partial  analysis  to  consist  largely  of  a 
hydrous  basic  phosphate  of  aluminum.     It  occurs  with  the  Utah  van- 

scite,  and  may  be  allied  to  turquoise  and  peganite. More  careful 

study  of  the  (>ercussion  figure  of  the  micas  by  Walker*  discloses  the 
fact  that  the  angle  between  the  rays  varies  in  some  instances  very  con- 
siderably from  60*^.  Muscovite  showed  an  angle  of  52°  53'  to  55**  57', 
lepidolite  59°  7'  to  60°  12'.  biotite  about  60°,  and  phlogopite  60°  52' 

to  63°  28'. On  fivfi  crystal  fragments  of  the  mineral  leonite,  MgK^ 

(S0J,+4H,0,  Tenne*  determined  its  crystal  form  to  be  monoclinic, 
with  the  axial  ratio  4:  b:c'=1.03815:  1  : 1.23349,  and  ;5=84°5(y.  This 
is  a  considerable  variation  from  the  crystal  form  of  blodite,  which  has 
the  analogous  composition  Mg  Na,  (SOJ,-f  4H,0.  The  latter  mineral 
is  also  monoclinic,  but  it^  axial  ratio  is  li :  b :  c'^=  1.3494 : 1 :  .6715,  and 

/5:^79°  16'. 

» Am.  Jour.  Sci.,  CLII,  pp.  154. 155,  1896. 

•Am.  Jour.  Sci.,  CLII.  pp.  5-7,  1896. 

»Zeit»chr.  d.  D.  geol.  Ges..  XLVIII,  pp.  632-637.  1896. 
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GEOI/X5Y  AND  PALEONTOLOGY. 

AUefcd  Fossil  Micrococci. — M.  B.  Renault  communicstet  to 
tbe  Acmdemj  of  Sciences  (Paris)  a  note  concerning  certain  Micrococci 
sod  Bsdili  which  he  haa  found  in  Coal-Meanures  of  Saint-Etienne  and 
of  Comtneotnr.  They  occur  in  these  formations  in  cousiderahlj  larger 
qosotiliss  than  they  do  in  plants  preserred  in  flint  or  in  carbonate  of 
line.  Thsy  are,  moreover,  lets  varied  in  form  and  dimensions  than  are 
tliose  foaod  in  silicifie^l  plants,  and  they  are  not  so  much  carbonized  as 
cIm  plaots  in  which  they  are  found.  (Revue  Scient.,  Dec,  1896.) 
Any  positive  determination  of  such  objects  as  are  figured  and  described 
by  M.  Renault  must,  however,  be  regarded  with  suspicion,  and  some 
Dsw  light  must  be  obtained  on  the  process  of  fossilizatiou  l>ef(>re  ftissil 
Micnicucci  can  be  made  credible. 

Geology  of  Lusng  PrsbangJ — The  observations  made  by  MM. 
Coasillou  sod  Msasie  during  their  stay  at  Luang  Prabang,  as  members 
of  tbt  Parie  Mission,  show  the  following  facts  : 

(1;  The  eiisteooe  in  the  vicinity  of  the  region  studied  of  Productus 
sad  8chwagenna  limestonea,  which  are  the  ei|uivalent  of  the  Moulmein 
(Birmaint)  beds,  or  one  of  the  terms  of  the  8alt  Range  series,  and,  per- 
haps, of  the  limestones  of  Bumatru. 

(2)  The  presence,  to  the  nt>rthwest  of  Luang  Prabang.  of  a  system 
of  reii  clays,  limestones  and  graywackes  l>elonging  to  the  Permian 
pariod,  and  exceedingly  like  the  upper  |mrt  of  the  Raingung  gnuip 
(India). 

(3)  The  existence  of  a  formation  <»f  purple  clays  and  sandi*tones,  be- 
ginning with  a  pudding-stone,  and  ciintaining  remains  of  Dicynodonts. 
Up  to  tbe  present  time  these  reptiles  have  been  discovered  only  in  the 
Ksroi»  beds  of  South  Africa,  the  Panchot  of  India  and  the  Elgin  of 
Scotland.  It  is  natural  then  to  consider  this  formation  a^  constituting 
in  Ij^m  the  base  of  the  Trias. 

<4;  As  to  tho  limestone  of  Luang  Prabang.  although  these  two  ge«H 
lofisU  bolitve  its  position  to  In*  inferior  to  the  re^l  clays,  they  cannot 
detormine  its  exact  age  for  want  of  sufficient  strstigraphir  and  pslcM>n* 
lologic  dats.     (Revue  Hdentif,  Jan..  1H97.) 

Tho  Position  of  the  Chico-Tejon  Beds. — Since  the  <lisc<»very 
of  tks  I'bicD-Teion  series  of  marine  l>eds  on  the  Paoifio  roast  by  (.onra«l, 

*  Laai^  Prsbanf  is  siiuau>d  <ia  tht*  IrA  bank  of  tbe  Mekong,  io  roschinchiiia, 
•r  W  loM.  e.  and  19*  54'  JO"  [^    N 
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in  1855,  there  has  been  much  debate  over  the  determination  of  the  age 
of  the  series.  They  were  thought  at  one  time  to  constitute  transition 
beds  between  the  Cretaceous  and  Eocene.  After  a  critical  studj  of  the 
faunal  relations  of  the  series  in  question,  Prof.  T.  W.  Stanton  arrives  at 
the  following  conclusions : 

''1.  In  all  known  sections  that  contain  both  Chico  and  Tejon  the 
strata  are  apparently  conformable.  So  far  as  it  goes,  this  is  an  indica- 
tion of  continuous  sedimentation  ;  but  without  further  evidence  it  can- 
not be  accepted  as  proof  that  there  is  no  break,  nor  should  it  be  given 
greater  weight  than  the  clear  unconformability  between  Tejon  and 
older  Cretaceous  beds  in  Oregon. 

**  2.  The  Martinez  group  of  the  California  Survey  is  not  a  simple 
formation  that  can  be  considered  a  mere  subdivision  of  the  Chico,  but 
consists  of  two  distinct  portions,  one  of  which  is  Cretaceous  and  insepara- 
ble from  the  Chico,  while  the  other  is  Eocene,  and  is  here  classed  as 
Lower  Tejon. 

"  3.  The  *  intermediate  beds,'  supposed  by  Gabb  to  form  a  transition 
from  the  Chico  to  the  Tejon,  are  the  same  as  the  upper  part  of  the 
Martinez  group  and  the  Lower  Tejon.  Their  fauna,  so  far  as  known, 
includes  no  distinctively  Mesozoic  elements. 

"  4.  The  Chico  fauna  is  characteristically  Cretaceous,  its  so-called 
'  Tertiary  types '  being  persistent  or  modem  types  that  have  changed 
but  little  from  the  Cretaceous  to  the  present  day. 

''5.  An  examination  of  the  species  supposed  to  occur  in  both  the 
Chico  and  the  Tejon  reduces  their  number  to  not  more  than  six,  and 
with  one  exception  those  are  all  persistent  types  that  cannot  be  classed 
as  Mesozoic.  The  exception  is  Ammonites  jugalU,  which  Gabb  collected 
from  two  localities  supposed  to  be  Tejon  in  the  Mount  Diablo  region, 
but  it  has  not  been  rediscovered  in  any  subsequent  Tejon  collections. 
The  Ammonoid  seen  by  Heilprin  in  the  Gabb  collection  from  Fort 
Tejon  may  or  may  not  be  this  species.  It  is  held  that  the  Tejon  fauna 
is  essentially  Eocene  and  very  distinct  from  the  Chico,  even  though  this 
ammonite  should  prove  to  belong  to  it. 

*'  6.  The  time  interval  indicated  by  the  decide<i  change  in  faunas 
from  the  Chico  to  the  Tejon  cannot  now  be  estimated.  In  fact,  there  ia 
little  evidence  that  the  latter  fauna  is  derived  from  the  earlier,  except- 
ing in  a  few  species ;  and  it  is  possible  that  all  the  changes  took  plact 
by  extinction  and  migration  of  species  during  the  period  in  which  the 
barren  beds  between  the  latest  Chico  and  the  earliest  Tejon  fossiliferous 
horizons  were  laid  down.  It  will  not  be  surprising,  however,  if  evidence 
is  sometime  fuund  of  a  period  of  erosion  at  the  close  of  the  Cretaceous 
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am  tbe  P«d6e  c<m§I."    (Seventeenth  Ann.  Rept.  U.  8.  Geo!.  8unr., 
ia06-W,  Pi.  I.  1896.) 

The  Position  of  the  Periptychidse.— This  family  is  one  of  the 
three  which  I  placed  in  the  C  ondylarthra  on  the  cstablishmeDt  of  that 
order,  the  two  othen  being  the  Phenacodontidie  and  the  Menace- 
iberiidir.  With  regard  to  its  phylogenelic  |N>sition,  I  adoptetl  the  view 
that  it  ia  probably  the  ty|>e  from  which  were  derived  the  order  Amblj- 
poda.  In  a  aynofifiia  of  the  latter  order,  published  in  1884/  I  remark 
(p.  }VI^),  "It  was  not  until  later  (1877)  that  I  assumed  that  the 
Kplarlhra  aredeecendants  of  the  Ambly|M>da,  although  not  of  either  of 
the  known  orders,  but  of  a  theoretical  division  with  bunodont  teeth. 
That  ftuch  a  group  has  existed  in  rendered  extremely  probable,  in  view 
of  the  existence  of  the  buno<lont  Proboscidia  and  C  ondylarthra.  Thb 
hypothetical  sulM>rder  has  lieen  calletl  Ambly|>oda  Hyodonta."  *  * 
~  The  extstencr  of  AmbU  immU  Ilvodonta  \»  rendered  almost  certain  bv 
the  dtici>vrry  that  the  gfnus  Trigonolenten'  of  the  Wasatch  epoch  is  an 
artiodartyle  with  tritul>ercular  bunodont  superior  molars.  The  ancestral 
typeof  sucha  form  mu^t  have  been  a  tritulNTcular  bunodont  amblypod. 
Pkatoiambila  is  such  a  form  with  the  tul>ercleii  modifietl  into  Vs. 
Moreover,  such  a  ty|ie  (  AmblypiKia  Ilyodonta )  would  be  derived  from  a 
•  Periptycbid  Taxeopod,  with  but  little  m<»dification  of  the  latter.  A 
diactoct  facet  of  the  astrairulufi  for  the  cuboid  bone,  and  probably  a 
ehaoge  of  the  carpus  by  an  articulation  of  the  unciform  and  lunar  lM>nef 
would  lie  all  that  would  l>e  ii«*<e»^arv.  ThcdiMNiverv  of  Pantolaml>da 
has  iorreajied  the  pn>bability  of  such  a  change  having  taken  place  in 
the  hind  fxit,  since  the  aiitragahi«ii>  interme<liate  in  form  l>etw«N*n  th<»M* 
«<f  rory|»hiidon  and  IVriptyrhus.*' 

I  bare*  never  roncealtni  from  myself  the  |M»Sf*ibility  that  the  PerifH 

tychidir  themM»lv<Hi  mi^ht  prove  to  be  the  Ambly|>oda  Hyodonta.   The 

aslragiilus  has  a  considerable  articulation  with  the  ruboiii  Inau*,  which 

baa  an  ol>«rure  angular  dif»tiiiction  from  the  facet  for  the  navicular. 

8d  far  a*  this  articulation  goes  the  family   might   l»e  placed   in   the 

Ambly|Hid«.      1  hav»*  awniteil  the  dincovery  of  the  i^rpu^  of  the  iVrip- 

tvrhidar  fn»m  tliat  dav  lc»  thin  ( sevente<'n  yearti)  ;  hut  succc'mi  haj»  not 

atlrtxird  the  efTortJi  of  CKhnrn  and  Wortmaii,  who  have  senrche^l  for  it 

It  IS  now.  however,  time  t<i  remark,  that  a^  there  han  U*en  no  other  ty|»e 

diso'Vrrt-d  nhich  (*fMild  n*|>reM*nt  the  Anihly|'<Hla  Hyndontu.  the  pruba- 

bihty  that  the  Peri pty chimin*  are  that  ty|»e.  is  incn*ttse«i.     It  is  eminently 

'  AwuKAiH  Sai\  kALikT.  IsM,  |i    1110. 

*  "  PftAl«>l«ii4M "  in    the   imgin^l^Tn^m'-irttf*  hr%irhytti»ft,u*,  which   i»  nu4  a 

i'i 
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probable  tbat,  since  the  alternation  in  the  tarsus  in  that  familj  is  on* 
doubted,  it  will  also  be  found  to  exist  in  the  carpus,  as  required  for  the 
missing  type.  Should  this  prove  to  be  the  case,  the  Periptychidss  moit 
be  removed  from  the  order  Coudylarthra  to  the  Ambljpoda,  where  it 
will  form  the  second  family  of  the  suborder  Taligrada,  the  other  family 
being  the  Pantolarabdidse.  The  two  families  will  differ  in  this,  that  in 
the  PeriptychidsB  the  molars  are  bunodont,  while  in  the  Pantolambdidss 
they  are  primitively  selenodont,  or  with  V-shai>ed  cusps.  This  arrange- 
ment, if  correct,  puts  the  Periptychidse  in  direct  ancestral  relationship 
to  the  Diplarthra,  and  so  far  confirms  Schlosser's  hypothesis  that  that 
family  is  the  ancestor  of  the  Artiodactyla.  This  view  is  also  in  ac- 
cordance with  that  expressed  by  Osborn  and  Earle  in  their  important 
paper  on  the  Fossil  Mammals  of  the  Puerco :  Bull.  Am.  Mua.  Nat. 
Hist,  New  York,  1895,  p.  47. 

The  families  of  the  Condylarthra  will  be,  in  that  case,  the  Phena- 
codontidse  and  the  Menscotheriidae,  and  the  Pleuraspidotheriidse  of 
Lemoine,  if  the  last  be  different  as  a  family  from  both  of  the  others. 
— E.  D.  Cope. 

Glacial  Beaches  of  Michigan. — During  the  past  year  Mr.  F. 
B.  Taylor  has  made  a  study  of  the  moraines,  abandoned  beachee  and 
outlets  of  the  glacial  lakes  which  formerly  occupied  the  southern  pari 
of  the  lower  peninsula  of  Michigan.     His  conclusions  are  as  follows : 

The  glacial  waters  that  gathered  in  the  Erie,  Huron  and  Ontario 
basins  during  the  retreat  of  the  ice-sheet  underwent  many  changes.  In 
falling  from  their  highest  level  to  the  present  level  of  Lake  Erie  the 

Stages.  Lakes.  Beaches.  Outlets.  Moraines. 


I 

1  Maumee Van  Wert Fort  Wajne Defiance. 

2  lUnnamed Leipsic Imlaj Toledo    and    D»- 

!  troit. 

3  Whittlesay.- Belmore Tjre  Ubly Port  Huron,  Sagi- 

naw. 

4  Unnamed Arkona Undecided Undecided. 

6       Warren Forest Pewamo Undecided. 


(Bull.  Geol.  Soc.  Amer,  Vol.  8,  1897). 

glacial  waters  changed  the  place  of  their  outlet  four  or  five  times.  At 
each  change  they  paused  for  a  time,  sufficient  to  make  a  distinct  beach. 
For  the  whole  series  of  lakes  the  author  would  propose  a  descriptive. 
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name,  m  the  Erie-Huron  lakes,  and  for  each  separate  stage 
kaTiftf  a  separate  outlet  a  particular  name.  Mr.  Taylor's  especial 
cottCributioQ  to  scienoe  in  this  paper  is  the  discovery  of  certain  outlets 
and  tiie  correlation  of  the  shore-lines  (as  shown  by  the  beaches),  the 
ootleCs,  and  the  retaining  dams  (indicated  by  the  moraines)  of  the  sepa- 
rate lakes.  The  relations  of  these  features  to  each  other  are  discussed 
in  detail,  but  may  be  indicated  by  the  Uble  on  page  336. 

Lake  Af  aaaiz. — Mr.  J.  B.  Tyrrell  suggests  that  Lake  Agassiz  had 
tU  beginning  as  follows  :  Starting  with  the  Dawson  idea  of  three  great 
esalers  of  snow  and  ice  on  the  North  American  continent  during  the 
glaeial  fieriod,  he  traces  the  history  of  the  centre  great  glacier  (Ke- 
vatsD)  which  originated  northwest  of  Hudson  Bay.  A  portion  of  this 
glacier  oeru|iied  the  basin  of  I^ke  Winnipeg  and  the  Red  River  Valley 
for  a  long  time.  As  it  retired  a  portion  of  the  eastern  or  I^anrentide 
glacier  was  advancing.  The  Kewatin  glacier  seems  to  have  retired 
•oftbward  well  into  Manitoba,  and  possibly  even  l>eyond  the  northern 
lioiil  of  that  province,  before  it  was  joined  by  the  easteni  glacier. 
Wketi  they  united  the  water  was  ponded  between  the  fronts  of  the  two 
glaeien  to  the  north  and  east,  ami  the  high  Und  to  the  south  and  west 
8acii  is  tlie  origin  of  I^ke  AgaKsiz.  Its  waters  rapidly  rose  until  tliey 
overfloweil  southward  into  the  valley  of  the  Mississippi,  and  then 
gradually  declined  as  the  river  Warren  deepened  its  channel.  (Journ. 
i9t^,l.  Vol.  IV.  1M1W». 

The  Prehiatoric  Dog.— M.  Th.  Studer,  of  Berne,  has  presented 
ma  iat^rvsting  work  to  the  Soc.  heitriiqur  de*  $ci.  u<it.  on  the  races  of 
<lags  ftHind  in  the  lacustrine  de|M«tits  of  the  Stone  .\ge.  TheS4'  are  Caui* 
pmiusiris,  a  ftniall  species  dating  fn>m  the  neolithic  ;  a  large  dog  found 
ift  I^e  I^Mloga  and  I^ke  Neuchatel,  which  is  relate<l  to  the  Sil>crian 
slf«lg«^«>fr ;  and  innis  fnmHiarU  I^'itirn,  a  large,  slcnd«*r  dog,  remind- 
iag  one  of  the  Scottinh  greyhound. 

TW  tbepherd  dog  appeare<l  in  the  Age  of  Bronu*,  and  aluo  a  hunting 
dog  *  (nntM  fitmiliaris  matrix- opt imit  and  Cnnin  fam.  ititrrmrdius). 
Tkcae  diffrrent  races  havt*  a  common  palearotic  origin.  The  Mediter- 
rasMan  and  hlgyptian  racrs  are  deriv«ti  (roin  a  diH'erent  ty|>e  of  €*<|ua- 
kirtal  origin.     (  Revue  St-ientif.,  Jan.,  IKH  ). 

Geological  Newa. — Mixtj^oio. — The  Mti«>eum  of  Lyon  publifihes 
ia  its  A  rrhivca  the  drawings  made  by  M.  Jt>tirtlaii.  of  a  seri«*nof  ningtilar 
drgaaiscDS  which  he  cIsmmnI  an  Kchin«Mierms  un<l«*r  th«*  namef»  Perjma' 
er%mms  rwpuiahts,  /*.  radiatus,  P.  injIaiuM  and  /*.  tjr^nfis.  Since  Mr. 
Joardan't  death  theee  organisms  have  lH*en  much  in  dispute;  Kxilogists 
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refuse  them  a  place  among  E^chinoderms,  and  botanists  deny  their  being 
calcareous  algae.  On  the  same  plate  are  figured  two  fine  Echinodenni 
from  Cirin.  They  are  described  by  M.  P.  de  Loriol.  (Arch.  Mas. 
d'hist.  nat.,  Lyon,  T.  16,  1895). 

A  new  fossil  fish  reported  by  Mr.  R.  Storms  from  the  bmxellien  sand- 
stone is  remarkable  for  its  size.  It  is  referred  to  the  genus  Cybiam 
with  the  specific  name  proastii.  Its  mandible  measures  34  centimetera. 
If  its  proportions  correspond  with  the  modern  C  regale^  its  total  length 
must  have  been  not  less  than  2.55  m.,  or  double  that  of  C  bleekeru^ 
found  in  the  same  formation.  (Bull.  Soc.  Beige  de  CreoL,  T.  IX, 
[1895]  1897). 

Cenozoic. — Nine  new  species  and  varteties  of  Ostracoda  from  the 
Pliocene  beds  near  Berkeley,  California,  are  described  and  figured  by 
Mr.  Frederick  Chapman.  The  specimens  are  such  as  inhabit  frmk 
water  at  the  present  day,  with  the  exception  of  one,  a  Cypripopeis, 
which  is  as  often  found  in  brackish  water.  They  are  all  comprised  in  the 
family  of  the  Cypridse.  It  is  suggested  by  Dr.  Merriam  that  the  Ostra- 
coda may  be  of  use  in  determining  horizons  of  the  Berkeley  Pliocene 
beds.     (Bull.  Dept.  Geol.,  Univ.  Calif.,  Vol.  2,  1896). 

An  interesting  bone  breccia  was  discovered  some  months  ago  in  the 
neighborhood  of  the  Wombeyan  caves.  New  South  Wales,  by  Mr.  R. 
Broom.  The  deposit  is  old,  and  contains  a  few  new  forms,  5  of  which 
are  described  in  the  Proceeds.  Linn.  Soc.,  N.  S.  W.  According  to  the 
author  this  1895-96  collection  from  this  deposit  gives  a  fair  idea  of  the 
smaller  animals  living  in  later  Tertiary  times.  One  of  the  important 
discoveries  was  that  of  Dromicia  fiana,  represented  by  a  number  of  both 
lower  and  upper  jaws.  This  find  establishes  Thomas'  theory  that 
Dromicia  existed  formerly  in  Eastern  Australia.  Mr.  Broom  considers 
it  probable  Z>.  nana  still  survives  in  the  district  of  the  Wombeyan 
caves.     (Proceeds.  Linn.  Soc,  N.  8.  W.,  1896). 

The  fossil  bones  of  several  species  of  monkeys  found  in  the  caves  of 
Brazil  by  Lund  have  been  recently  described  by  M.  H.  Winge.  With 
one  exception  the  species  are  still  existing,  and  are  found  in  the  same 
localities  to-day.  The  one  extinct  species,  to  which  M.  W^inge  gives  the 
name  Eriodes  protopitheeus,  is  represented  by  several  detached  bones, 
which  cannot  be  referred  to  one  individual,  but  which,  without  doubt, 
can  be  referred  to  the  same  species.  The  new  form  resembles  £  araek" 
noide^,  having  the  name  long,  slender  limbs,  but  shorter  fingers,  and 
the  measurements  show  that  it  must  have  been  a  very  much  larger 
animal  than  its  living  relative.  (£.  Museo  Lundii,  Kjobenhavn, 
1895-96). 


ittr.]  Botany.  S89 


BOTANY.* 

New  Species  of  Fungi  from  Various  Localities.-~Tbe  fol- 
loviaf  new  •pecies  of  fungi  bsve  been  received  from  various  localities 
la  Nortb  America  wiibin  tbe  past  few  months  : 

PoLYroars  si-blutruh  E.  4t  E.  On  decaying  beech,  London, 
Ckaada^Norember.  1896  (Dearnefs,  699c).  Effused  with  tbe  upper 
■Mffio  more  or  leas  reflexed,  margin  or  surface  of  tbe  pores  light  yellow 
<  wbea  dry),  substance  soft  and  pliable,  pilei  about  1  cm.  long  by  3-4 
cas.  bftMul.  while,  sbort-tomentose,  toneless,  subimbricate,  margins 
obsose,  flesh  thin,  while,  of  woolly* floccose  texture,  nut  at  all  fibrous. 
P«>res  uoeven,  subcoUiculuse,  unequal  in  size,  round  or  subsinuous,  i-i 
nm.  diam.,  }-l  cm.  Ion;;,  margin  subdentate,  dissepiments  thin.  S)>ores 
<>bloaf .  a  little  narrower  st  one  end,  white  4-r>  x  1  )-2/i.  The  pores, 
like  the  flesh  of  the  pileus,  sre  white  inside. 

PoaiA  f^rnvioLACKA  K.  &  E.  Underside  of  decaying  oak  limbs, 
lyioi^on  the  (ground,  Newfield,  N.  J.,  September  and  October,  1H96. 

S«lH<*ulum  archnoid-tomentose,  white,  loose,  not  separable  from  the 
■latrix,  hyoMnium  at  first  violet-color  with  the  pores  mere  hemispher- 
ical depressionn,  but  tbe  violet  S(H>n  f«de«  to  dirty  white,  or  yellowish- 
•  bite,  and  the  |M>res  bec<ime  more  elon^Bte<l,  but  still  short,  niori*  or 
laM  trrei^ular  in  sha|)c,  with  the  msrginH  dt^nlste.  4S|H)res  allaiitoid, 
kyaliD^.  3)  X  I'l.     Sift,  juicy  and  flexible  when  frei*h. 

Favoli's  <rRiATri.i'H  E.  cV  E.  On  n»ttenliml>!iin  wood^  Mt.  Cuba, 
IMawarr,  July,  IH9fi  <(ommoiif«,  No.  2781). 

Siipitair.  Pileus  convex-plane,  firm  and  ripd  when  dry,  umbilicate, 
radtatc^-^triate  with  fine,  more  det-ply  colorni  liiie^,  but  iH»t  tulcate, 
AS  cm.  acro^,  fialr  li^ht  yellow  when  flry.  margin  paler,  f»ublobate  and 
uaeveo,  oarn»wly  incurve^l.  Stem  central,  al>out  I  cm.  lon^;  niul  'i-/» 
mm.  thick,  enlarict^l  alxive  into  the  pileu(«,  solid,  |»ale  yellowish,  under 
the  Irfit  finely  velutinout.  Toren  une<]ual.  decurrent,  KulMpjadrangular 
uf  ellipticAl,  1-2  mm.  deep,  margins  acut4'  and  minutely  eroiie-dentate. 
S|»orrs  allantoid,  hyaline,  .V7  x  li.     Color,  pale  yellow  throughout. 

A  ouarter,  thicker  plant  than  /'.  ruriisii  IWrk.,  and  lackn  the  ciliate 
aMTCto  and  tetuluse  sti|)e,  nor  can  it  In*  referable  to  Polypvrus  o/ir«>- 
Uthms  Bmsc. 

CoWTini  M  ri.RAX  E.  <Sc  E.  On  dead  w«Kxi.  (  anada  (  Ma(^)un  >.  Thin, 
fiuiaaeruus,  white,  immarginate,  nmhi  d«*veloping  in  tbe  central  |>arta 

*  E4iu4  hf  IVot  i\  K  IWawy,  I'niveraitj  of  Nsbraaka.  Uncolo.  NtlmMka. 
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small  patches  of  yellowish,  smooth,  waxy  hymeium.    Spores  eUiptical^ 
hyaline,  abundaDt,  4  x  3/a. 

Peniophora  globifera  E.  &  E.  On  bark  of  il Met,  Canada  (Ma- 
coun).  Efiused,  thin,  soflt  when  fresh,  brittle  when  dry,  cinereous,  not 
cracking,  closely  adnate,  margin  at  first  fringed  with  appreeaed,  silky, 
white  hairs,  which  soon  disappear.  Cystidia  at  first  globose,  soon  pro* 
longed  above  into  stout,  rough,  lanceolate  processes,  40-70  x  8-1 0/t, 
hyaline.  Spores  small,  globose,  S/i  diam.  The  cystidia  are  very 
abundant  and  easily  seen  with  a  low  power,  causing  the  hymeniam  to 
appear  pubescent. 

Ajbterella  PR080PIDI8  E.  &  E.  On  living  bark  of  Prowpii  dukit 
(Mesquite),  near  Monterey,  Mexico.  July,  1896.    Dr.  B.  F.  G.  Egeling. 

Perithecia  gregarious  or  scattered,  superficial,  depressed-conical,  ) 
mm.  diam.,  with  a  black,  shining  subconical  ostiolum.  Asci  davate- 
oblong,  30-35  x  8-1 0/i,  subsessile,  8-spored,  with  stout  linear  paraphy- 
ses.  Sporidia  biseriate,  fusoid,  hyaline,  uniseptate,  not  constricted, 
subacute,  12-14  x  4-4i/i. 

Chaetomium  SET08UM  E.&  E.  On  damaged  hay  in  stacks,  Rooks 
Co.,  Kansas,  August  1896  (Bartholomew,  No.  2214). 

Perithecia  at  first  ovate  or  ovate  conical,  or  cylindric-conical,  becom- 
ing obovate  and  often  flattened  above,  and  contracted  below  so  as  to 
appear  stipitate,  400-500/Jt  high,  clothed  with  straight,  erect-spreading, 
smooth,  black  hairs,  150-200/i  long  and  5-6/x  thick  below,  taiiering 
above,  not  branched,  with  mycelium  of  reticulate,  rough  hyphse  and 
a  fringe  of  brown,  subundulate,  short  hairs  around  the  base.  Asd 
subelliptical,  10-12  x  6-7/^.  Sporidia  elliptical,  brown,  4-5  x  3-4p, 
and  2-2i/i  thick. 

Difiers  from  Ch.  melioloides  C.  &  P.  in  the  simple,  smooth  hairs  that 
clothe  the  perithecia. 

SoRDARiA  viOLACEA  E.  &  E.  On  horsc  dung.  Rooks  Co.,  Kansas, 
September  15,  1896  (Bartholomew.  No  2263). 

Perithecia  semiemergent,  2-4  confluent,  700-800/1  diam., slightly  de- 
pressed-globose, more  or  less  roughene<l,  with  thick  walls  consisting  of 
an  outer  dark-colored  coriaceous  sheet  lined  inside  with  a  thinner, 
violet-colored  membrane.  Ostiolum  hemispherical-papilliform  or  sub- 
discoid-depressed.  Asci  clavate-oblong,  rounded  at  both  ends,  sessile. 
Paraphyses  abundant,  but  indistinct.  Sporidia  8  in  an  ascus,  oblong- 
elliptical,  becoming  opaque,  30-45  x  19-21/Jt.  The  perithecia  are 
mostly  in  confluent  groups,  but  there  is  no  true  stroma. 

SoRDARiA  AMPni8PH.¥:Rioi)Es  E.  &  E.  On  cow  dung.  Rooks  Co., 
Kansas,  August,  1896  (Bartholomew,  No.  2249). 
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PeriUiacU  teattered  or  2-4  together,  mostly  about  f  mm.  diam., 
■Mmbraoaoeotia,  globoae  or  slightly  depressed -globoee,  entirely  buried 
is  the  matrix  which  is  not  discolored  within,  the  very  short  neck  ter- 
Minaling  in  a  depreeaed-globoee,  or  subdiscoid  ottiolum  perforated  in 
tli«  center  and  erumpent  through  a  black,  sui>erficial,  Ptromatic  shield, 
exactly  as  in  dypeoiphirna.  Generally  the  ostiolum  is  seated  in  a 
alight  deprefsion.  Asci  cylindrical,  220-230  x  20/i,  very  short  stipitate, 
Willi  cylindrical,  continuous  paraphyses  longer  than  the  asci  and  alK)ut 
4*»  thick.  Sporidia  uni«eriate,  elliptical  or  oblong-elliptical,  yellowinh, 
ting  opaque,  27-30  x  19-21;i,  not  ap|>endiculate.  Allied  to  S, 
id  (Fr.)  and  S,  maeroijHira  Awd.,  but  distinguished  from  both 
by  the  stromafic  shield. 

Poiiof«niRA  MINOR  K.  A  E.  On  old  stalk  of  Zra  mays,  Rooks  Co., 
KafMW.  July.  18^  (Bartholomew,  No.  2204). 

Peritbecia  hiosely  gregarious,  erunifient  su[>erficial,  ovate-conical, 
600  X  4<K).'i,  IcKMiely  dothefl,  except  the  hi  nek,  obtuse,  stout,  short- 
CTlindrieal  ostiolum.  with  spreading  brown  hairs.  A^ci  cylindrical, 
150  X  2^^'9.  Bfioridia  obliquely  unineriate,  ovate-elliptiral  or  almond- 
ibapeil,  25-35  X  l.'>-22.'i,  with  a  cylindrical,  obtuH",  brownish  ap|)endage 
12-1  •*»  X  4/f  at  Iwse,  and  sometimes  with  a  much  shorter,  deciduous  one 
aft  thea|iex.    Differs  from  P.  hrassinr  Kl.  in  its  smaller  size  thrtiughout. 

Iiiip»i:ij.l!«l%  iiKihUivi.%:  K.  &  K.  <hi  dead  stemii  of  liigefovia 
fmrtcienM^  <folden,  ('oh».,  iVcrmher.  \KH\  j  Bethel,  No.  15). 

Perithrria  erum|>ent*^u)»erfiriiil,  scattered  or  gregarious  and  ces-pi- 
toar.  ovat^gl<ilMMie,  \-\  mm.  diam..  with  a  (llMinct,  a(Mit«*ly  papilliform 
oAiolum.  Asci  cylindrii^l,  alH>ut  50  x  r>'<.  Paraphyses  tiliforni.  abun- 
dant.    Sfmridta  uniseriate,  <»blong  ellipticnl,  l>ro^ii,  i\->*^  \  'U-44'«. 

pHV«Ai>i*^l*<»RA  Hi.ii'i.iNA  K.  <V  K.  On  hi rch  bark.  Newfoundland. 
Seplemlirr.  IMOf*  .  Itev.  A.  C  Wajfhorne,  No.  62j. 

iVritfircia  pubgregsrioufi,  i>unk  in  the  bark,  but  the  a|>ex  raising  the 
epidermt*  into  pustules,  ovntc^globose,  400-/>f)0'i  diant.,  light  o<»lor(H] 
iaaide.  <>»tiolum  inc«>nspicuoiiP.  Asci  clnvatecylindrioal.  1 10  x  12'i. 
with  abundant  ftaraphysen.  S|M>ridia  uniseriate.  elliptical  or  olxivale. 
kyalioe  with  one  or  two  Inrge  nuclei,  1H>22  x  1(>-12'<. 

Li.rTof*rfi.iRlA  PiiAHKoMiiu'M  K.  A'  K.  On  old  \wnx\  vin«*s  Pha- 
mmiuM  rulgnris,  c\x\X,t  with  Ihaporfhe  phn$^iorum  ('.   A*    K.,  Newfield. 

N.J. July 27.  mm. 

Perithecica  scatteriNl,  ovate-glolN)**e,  alHiiit  i  mm.  <liant .  roveriMl  by 
tiM  epid«rmta,  which  is  raiM*<l  into  slight  puf>tuleii  nnd  piert^l  by  the 
aoairal  or  o»oiccylindrical  ostiolum.  AM*i  (*laval«*rylindrical.  short- 
aiipitafta,   paraphysate.     S^mridia   biseriate,  oblong- fuiM>id,   subobtuse, 
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fllightlj  curved  or  subioequilateral,  3-5  septate  and  oanalrieled  ai  the 
septa,  hyaline,  becoming  brown,  16-22  x  5--6/i.  Diftert  finom  L.  aHemi' 
noB  Fckl.  in  its  smaller  size  througbouL 

Plbospora  findens  £.  &  E.  On  dead  culms  of  Andropagtm  trir- 
ginieum,  Newfield,  N.  J.,  October,  1896. 

Perithecia  buried,  globose,  150/1  diam.,  with  the  oonic-tuberouliform 
ostiolum  erumpent.  Asci  cylindrical,  short-stipitate,  130-150  z  12/^ 
Paraphyses  none.  Sporidia  uniseriate,  oblong,  5-septate,  most  of  tbeoB 
with  one  or  two  celk  divided  by  a  longitudinal  septum,  straw-yellow. 
Many  of  the  sporidia  are  without  any  longitudinal  septa,  resembling 
Leptosphctria,  The  pycnidial  form  is  a  Hendenaniaf  similar  oatwardly 
to  the  ascigerous,  but  with  fusoid,  straw-yellow,  3-4  septate  sporulci, 
20-34  X  3-5/1. 

Pleospora  oligostachy^  E.  &  E.  On  leaves  of  Bouteloua  oH- 
gostaehya.  Rooks  Co.,  Kansas,  October  1896  (Bartholomew,  No.  2325). 

Perithecia  scattered,  hemispheric-prominent,  small  (200/i),  blaek« 
with  a  minute  papilliform  ostiolum.  Asci  oblong-cylindrical,  abort 
stipitate,  65-75  x  12-14/1,  with  abundant  paraphyses.  Sporidia  beseri- 
ate,  oblong-elliptical,  subinequi lateral,  3-septate,  scarcely  constricted, 
one  of  the  cells  oflen  divided  by  a  longitudinal  septum,  but  quite  as 
often  this  is  wanting,  14-17  x  6-7/i. 

DiAPORTHE  RADiciNA  E.  &  E.  On  bulbous  base  of  culms  of  dead 
Phleitm  pratetufe,  Newfield,  N.  J.,  December,  1896. 

Perithecia  in  small  groups  buried  in  the  matrix,  which  is  blackened 
on  the  surface,  about  I  mm.  diam.  0&tiolaerum()eut,8hort-cylindricml, 
smooth,  obtuse.  Asci  (p.  sp.)  cyliudric-fusoid,  40-45  x  5-6/^.  Sporidia 
1-2  seriate,  oblong,  3-4  nucleate,  scarcely  constricted,  10-12  x  3-4/1. 

EuTYPELij^  POPULi  E.  &  E.  On  dead  limbs  of  Populus,  Canada 
(Macoun). 

Stroma  orbicular,  convex,  1-2  mm.  diam.,  seated  on  the  wood  and 
raising  the  bark  into  pustules,  not  circumscribed.  Perithecia  12-30  in 
a  stroma,  closely  packed,  ovate-globose,  about  i  mm.  diameter.  Ostiola 
short  cylindric-conical,  erumpent  in  a  dense,  fiat-topped  fascicle,  dis- 
tinctly quadrisulcate.  Asci  (p.  sp.)  about  20  x  4;/.  Sporidia  subbiser- 
iate,  allantoid,  only  slightly  curved,  brownish  in  the  mass,  4-5  x  1-1 1/i. 

Vawaria  coloradensis  E.  &  E.  On  dead  bark  of  Negundo  aeer- 
aides.  Overland.  Colorado,  November,  1896  (E.  Bethel,  No.  136). 

Perithecia  4-6  or  more,  buried  in  a  cortical  stroma  consisting  of  the 
whitened  (but  otherwise  unchange<l)  substance  of  the  bark,  about  i 
mm.  diam.,  with  thick  coriaceous  walls.  Ostiola  slightly  erumpent 
through  small  chiuks  in  the  bark,  subconfiuent,  conic-tuberculiform. 
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bbck.  motilj  tuhteriftlely  arranged.  Atci  clavate-cjHndrical,  50-60 
z  ^7**,  ohacardj  paraphyaate,  8-tpored.  8poridia  subbiseriate,  obloog- 
cjlindrical,  alightlj  curved,  obtuse,  brown,  uniseptate,  but  not  con. 
ilricted,  12-15  X  3-3|;i. 

The  white  tubatanoe  of  the  stroma  is  surrounded  by  a  thin,  black 
bijer,  which,  on  a  horizontal  section,  shows  as  a  black  line.  Stroma 
orbicular  or  elongated,  2  niro.-l  cm.  long. — J.  B.  Elli8  and  B.  M. 

ETCftHABIlT. 

(To  be  eontimted.) 

Bolmnicml  News.— The  second  century  of  Josephine  E.  Tilden's 
American  Algsp  has  been  distributed.  It  continues  to  maintain 
tbe  high  sUuidard  of  excellence  possessed  by  the  first  century.  We 
•iMMiki  prefer  to  see  the  editor  confine  this  distribution  to  the  fresh- 
water algv,  since  erery  marine  form  is  but  a  duplicate  of  what  one 
iads  in  so  man?  other  sets. 

Profcpaor  L.  H.  Bailey's  **  Teacher  s  I.<eaflets,"  promise  to  be  of 
ffCftl  ralue,  if  we  may  judge  from  the  one  issued  December  1st,  en- 
tilled  **  How  a  8(|uash  Plant  GeU  Out  of  the  Seed.*'  It  consists  of 
atr«ii  pages  of  text  illustrated  by  fourteen  nr%c  figures  of  every  stage  of 
the  proccas.  This  leaflet  should  l>e  in  the  hands  of  every  High-School 
teacher  of  Bolanr. 

m 

We  are  glad  to  notice  that  the  handy  '*  (tuide  to  the  Orgaiiii*  DnigK 
of  the  I'nited  States  I'liarmacoiuiMa,*'  pn^pari'd  by  John  S.  Wright 
aad  publisli^d  by  Kli  Lilly  A  (V).,  of  Iiidiaiia|X)lis,  has  n*aclie<l  it9 
thirternth  thousand,  and  has  l)een  revi(ie<l  nnd  greatly  improvtHl. 

-  Ft.dder  and  Foragi-  IMant*/*  by  Jart^l  ii.  Smith  ;  **  Tsiful  and  Or- 
aaaH*fital  UrasM**,'*  by  F.  I^ms4»n  Scrihner,  and  *'  StU(li<*)«  on  American 
Cfraasrs/*  arr  r^|i«H*tively  Bulletins  2,  3  and  4  of  the  Divisittn  of  Ag- 
r«acot«»iry  in  the  Tnitetl  Slates  iVpartment  of  Agriculture.  They  have 
both  a  pra<'tiral  and  fM*i<*ntifio  inlert^t,  and  reflect  ennlit  n|N)n  the  au- 
th<»rsL  In  Bulletin  4  «Mime  generic  change's  are  proiM>sed,  and  a  num- 
ber of'  new  s|i«>eies  are  d«i»rril>e»l.  The  generic  name  Chtutttrhlon  ii» 
prup(«^  for  S^tirin  <  pr«*<»r<Mipie<l),  ChamttrnifJiiji  for  ImphoruM  nli.*- 
tJoct  genera*.  A<*c«»rdini:ly  the  familiar  Sftariti  tjinucn  in  liereaAer  to 
be  i'KH^i^trkiaa  »  L  )  Srihn.,  N.  rin#/»4  will  In*  <\  viritiis  «  L  ■  S'rihn., 
aad  S.  iiaitru  (*.  iiafint  >  L  )  S<*ril>n. 

The  aecfHid  bulletin  of  the  New  York  liotaniral  <tanlen  imiucii 
January  l*t)  cocitainn.  in  addition  to  I)r.  Brit(<»n'ii  vicvpre^idential 
aJdrma  on  Botanical  (lardent  >  given  l>efure Section  F  of  the  Ameriran 
Aa^i^iation  for  the  Advanoi*ment  of  Scienci*  >,  n*|M»rtii,  plans,  ma|H»,  reg- 
•latiofM,  ete.    The  map  showing  the  general  plan  of  the  (larden  is  very 
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interesting,  and  promises  that  when  fully  installed  it  will  be  one  of  the 
most  instructive  gardens  in  the  Western  Hemisphere. 

In  a  recent  number  of  Garden  and  Forest  (January  13),  Professor 
Card  makes  a  strong  plea  for  experimental  plant  physiology  as  an  ad* 
junct  to  instruction  in  modem  horticulture.  It  will  repay  reading  by 
all  botanists,  and  should  encourage  the  introduction  of  physiological 
work  in  agricultural  collies,  where  it  has  generally  been  neglected,  aa 
well  as  in  the  larger  universities  where  it  has  already  had  8on>e  recog- 
nition. 

Professor  Hitchcock's  bulletin  (G2)  ou  Corn  Smut,  issued  by  the 
Kansas  Experiment  Station,  gives,  in  addition  to  much  relating  to 
structure  and  the  germination  of  the  spores,  an  extended  synonymy 
and  bibliography.  He  concludes,  rather  hastily,  we  think,  that  the 
name  under  which  this  smut  be  known  is  Ustilago  mays  zeae  (DC) 
Magnus  (=  Uredo  segeturn  var.  tnaye  zeae  DC.,  Fl.  Fr.,  IF,  1805,  = 
Uredo  niaydU  DC.  Fl.  Fr.,  VI,  1815).  De  Candolle  himself  did  not 
consider  that  he  had  sufficiently  designated  it  in  Vol.  II  of  '*  Flora 
Francaise,"  since,  in  Vol.  VI,  he  does  not  refer  to  his  note  in  the  earlier 
volume,  but  proceeds  to  describe  it  as  a  distinct  species  under  the  name 
Uredo  maydu.  We  should  not  now  compel  De  Candolle  to  say  in  1805 
what,  ten  years  later,  he  himself  felt  that  he  had  not  said. 

Another  little  book  has  appeared  from  the  facile  pen  of  Professor  L. 
H.  Bailey,  which  is,  incidentally,  of  considerable  interest  to  botanists, 
although  primarily  designed  for  gardeners.  Under  the  title,  '*The 
Forcing  Book  "  (The  Macmillan  Company),  he  tells  much  about  gre^i* 
house  construction,  heating  and  management,  which  will  be  most  use- 
ful to  those  botanists  who  po&^ess,  or  hopi-  to  build,  a  plant-house.  The 
chapters  on  Lettuce,  Cauliflower,  Radishes,  Tomatoes,  Cucumbers,  etc^ 
are  admirable  illustrations  of  clear  presentations,  and  will  be  valuable 
to  botanists  as  well  as  gardeners. — Charlks  £.  Be88HY. 


ZOOLOGY. 

Paramoeba  eilhardii.* — The  amieboid  organism  to  which  Dr.  Fr. 
Schaundinn  gives  this  new  speciflcand  generic  name  was  found  by  him 
in  the  salt-water  aquarium  of  the  Berlin  Zoological  Institute.  Its 
life  history  was  found  to  consist  of  three  stages.  (1)  An  amoeboid 
stage,  in  which  the  organism  measures  from  10- 90;!  microns,  is  dise- 

>S.  B  K.  PreuflB.  A.  K  ,  1896,  pp.  31-41  (12  figs.)- 
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lik»«  Mid  it  (NTovided  with  blunt  pteodopodia.  Id  color  it  is  often  jel- 
lowiilibrown.  iu  pUtma  of  a  vacuolar  honey-combed  appeiiranoe,  and 
iti  eodoplann  with  a  large  number  of  granules.  Its  central  nucleus  is 
▼wealar  and  has  an  alreolar  structure.  Beside  it  is  a  peculiar  refrac- 
utm  acesMonr  bodj  unlike  anything  found  in  other  amoeba.  This, 
Jaftof  the  process  of  division,  seems  to  divide  before  the  nucleus. 

(2)  An  encysted  stage,  in  which  the  vacuolar  appearance  disappears, 
the  pseudopodia  become  retracted,  and  a  cyst-membrane  is  formed. 
The  ssqueooe  of  division  is  (a)  the  accessory  l>ody,  (b)  the  nucleus, 
(c)  the  plasma. 

(3>  A  flagellate  stage  that  begins  by  the  emergence  fnim  the  cyst  of 
oral  swann  spores,  each  ^NMnessing  two  flagella,  an  ingestive  aperture, 
two  cbromatophorai,  a  nucleus,  and,  like  the  first  stage,  an  accessory 
body.  liMiving  f»ut  of  account  thi«  la^t  b<Mly  the  organisms  very  closely 
rasemble  species  of  CrypiomonoM.  Sometime  aAer  emerging  from  the 
cyittbesporM  divide  longitudinally,  Xom  their  chromatophores,  and 
beeome  amcrboid. 

Diplodal  Sponge-Chambers.'— Prof.  F.  E.  Schultz  after  a  re- 
examination of  the  matter,  uiting  an  cxanipIeK,C  oHiWtim  candelabrum  O. 
8cb.,  CkondriUn  micuia  O.  Sch.,  and  Ottrnreila  lobularis,  confirms  his 
observations  made  on  the  flagellate  chanil>eni  of  the  last  form  in  1877. 
The  chanitieni  have  Ixith  an  entrant  and  an  exit  a|)erture. 

The  Aaymetry  of  Spirorbia  and  the  Phylogenetic  Rela* 
ttooshipa  of  the  Species  of  the  Genus.'— A«  a  result  of  the 
eiaminataon  of  a  larpr  number  of  sfiecinienM  of  thiiigtrnuMderive<l  from 
various  parts  of  the  world,  and  compritiing  a  »core  of  s|iecie(i,  it  has 
bfrn  found  that  these  serpulidn  are  entirely  asymetrical.  The  form  of 
the  •|>iral  t*  constant  for  a  given  H|>edet*,  and  is  either  dt*xtral  or  sinee- 
tral  In  the  dextral  PfK^ic^  the  o|>erculiini  it*  always  home  by  the 
sseood  right  branchial,  while  in  the  sinestrat  formn  it  in  borne  on  the 
Ml  aecvHid  branchial — thus,  in  all  cases,  on  the  concave  side  of  the 
animal. 

The  muscle-fiheti  are  developed  to  the  greatest  extent  on  the  concave 
side. 

The  intestine  and  ovaries  are  cniwded  to  the  convex  si<le. 

The  nncini  are  mo^t  numerous  and  largest  on  the  concave  side. 

In  the  abdominal  region  there  are,  s|>eaking  generally,  n  rt>ws  of 
aanni  on  the  right  and  n  -f-  p  rows  on  the  left  sid«i  (;».  -     2-4). 

*  ZmU   AttL.  XIX  ( ISM  I,  pp.  i2h'H2 

'IC.IlMUbsrfaad^VUxliwai.   Cofiipl«».Rciiaot,CXXIV  <  lH97),pp  4S-60 
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There  Are  met  with  in  a  series  of  species,  dextral  as  well  aa  siiiistral* 
on  the  coDcave  side,  a  third  group  of  undni,  represeDtiog  a  foorth 
thoracic  setigerous  ring  that  is  lacking  in  others. 

All  this  shows  the  influence  of  the  spiral  tube,  and  is  explained  hj 
the  movements  of  the  animal.  The  functional  activity  of  the  organs  of 
the  conoave  side  has  preserved  them,  and  is  to  be  taken  into  aooonnt  in 
an  J  phylogenetic  grouping. 

Taking  the  direction  of  the  spiral  and  the  presence  or  absence  of  the 
thoracic  ring  into  account,  it  is  evident  that  the  genus  Sptrohii  maybe 
divided  into  four  subgenera,  as  follows : 

Dextral  species, 

With  3  thoracic  rings  .        Dexioipira, 

With  4  thoracic  rings  .        Paradezio9jnra, 

Sinistral  species, 

With  3  thoracic  rings  Lctospira. 

With  4  thoracic  rings  Paralaotpira, 

The  Malpighian  Tubea  of  the  Orthoptera.* — The  malpig- 
hian  tubes  of  the  Orthoptera,  as  regards  their  number  and  leng^,  pr^ 
sent  a  great  analogy  with  those  of  the  Hymenoptera,  but  differ  from 
them  in  their  disposition  and  their  mode  of  opening. 

Among  the  divers  excretory  contents  of  these  glands  have  been  found 
in  abundance:  urate  of  sodium  and  urate  of  calcium  in  Oryllut;  uric 
acid  in  Gryllotalpa,  in  the  form  of  irregular  spherical  or  ovoid  concre- 
tions or  of  prij$matic  crystals ;  urate  of  sodium  and  uric  acid  in  BlaUa 
and  Periplaneta. 

Mr.  Bordas*  studies  embraced  some  forty  species  of  the  principal 
families  of  Orthoptera,  and  result  in  the  following  conclusions: 

In  the  Forficulidse  the  tubes  are  few  (8-10)  and  grouped  into  two 
opposite  fascicles. 

In  the  Phasmidie  they  are  very  numerous,  and  united  into  20-24 
fascicles  (in  Phibaioaoma),  opening  into  an  equal  number  of  hemi- 
spherical or  conical  tubercles,  which  are  short  and  are  disposed  in  a 
circle  around  the  intestine,  of  which  they  are  simply  evaginations.  In 
Acanthoderus  and  Necrottcia  each  collecting  tubercle  receives  only  two 
or  three  Malpighian  tubes. 

In  the  Mantidie  there  are  some  60-70  urinal  tubes,  opening  some- 
times  irregularly,  sometimes  in  groups  of  three  to  four  {EremiaphUa)* 
The  praying  mantis  possesses  50-60,  united  into  several  bundles,  sepa- 
rated by  narrow  free  spaces. 

« L.  BordM.     Compt€»-BeDdu«.  CXXiV  (1897),  pp.  46-8. 
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In  the  PfTtpkmeUBmni  Blaita  the  tubes  are  grouped  into  six  bundles, 
each  with  15-20  tubes,  opening  at  the  summit  of  a  verj  short  conical 
Uib«rtle.  These  six  tubercles  are  simple  evaginations  of  the  intestinal 
wall,  and  are  disfMised  in  a  circle  about  the  intestine,  at  almost  equal 
dirtaaccs  from  one  another.  In  PolywoMeria  the  tubes  are  filamentous, 
sbort,  and  likewise  grouped  into  nix  bundles.  In  Blabera  the  mode  of 
opSQiog  is  characteristic,  and  very  different  from  that  in  the  rest  of  the 
Blattidsp,  The  tubes  to  the  number  of  50-60  are  plain,  embracing 
about  a  thini  of  the  intestinal  circumference. 

In  the  Acrididie  the  number  of  tubes  is  very  variable.  Certain 
ppenes  {l*€tr\loctr%u  and  J^rgomorpha)  have  as  many  as  a  hundred, 
aCbrn  (llamphaguii)  have  60-70,  others  ((Etiopoda)  70-80,  others 
i  PmphuM,  Faehtyhtjt^  etc.)  50-60.  In  all  the  tubes  are  groufwd  into 
a  few  bundles  (5-6). 

In  the  I»cuiitidr  the  numlier  of  tul)es  exceeds  100,  grou|)ed  into  six 
blind les,  opening  at  the  summit  of  6  (^ylindro-conical  tubercles,  disposed 
sometiiDes  regularly  at  equal  di^tanceat  fn)m  one  another,  sometimes 
irregularly,  at  the  origin  of  the  hind  gut  (Aoriij^a,  Deciirus,  SaUnnona, 
P^eudorkynchus,  Iiaticleis,tic.).  In  the  Ephippigerina;  one  meets  with 
ibrce  or  four  of  these  tubercles  and  some  110-120  urinary  tubes. 
Finally,  in  Gryliams,  which  in  general  have  but  a  single,  short  collect- 
ing  tubercle,  there  are  some  80-100  Malpighian  tubes. 

In  the  (tryllidie  the  number  of  tube^  in  great,  and  exceeds  a  hundred. 
In  ftryiiuM  and  Gryllotatpa  one  finds  100-120.  They  o|>en  into  a  long 
unpaired  rUindricml  coll<*<*ting  tubulo(  ureter).  This,  after  a  cf>urse  of 
9  mm.  to  12  mm.,  op^nii  at  the  i*unimit  of  a  ronical  tuliercio  famished 
with  fi»ur  valves  limiting  an  ast«*riat(Ml  oriWce  { GryllotalfHt). 

Eela  Feeding  on  the  Eggs  of  Limulus.— In  the  latter  part 
of  May.  f«Kir  or  fivi*  year**  Hgo,  whiU*  walking  at  dusk  along  the  Kicke* 
autit  Itiver,  which  tlowi  l»etween  tho  town  of  Wnrren  and  UrisU»l,  K.  I.. 
I  noiiorii  many  home-feet  crawling  on  tht*  sandy  bi»ttotn  of  the  river. 
The  title  was  high,  and  th«*y  ha<l  come  in  from  oiitnide,  an  it  thi*ir  habit 
at  high  water.  What  attracted  my  attention  the  most  was  the  fact  that, 
at  thrv  lav  there  on  the  river  U>ttom.  ii>aiiv«*vli«  had  wt^rketl  their  wav 
•ato  the  clrfti»  lH*tweeti  their  lieadt  and  alMJoniinal  regions,  and  were 
api^rrnilf  feruling.  Some  of  the  eeU  wen*  wry  larp*,  and  made  a 
tcrsngr  sight  with  their  heailt  under  the  i*hell  nnd  their  taiU  utieking 
uoi  tidewavs.     Si»nietimc«  two  or  thr<'<'  were  under  one  horse  fttOt.  and 

# 

if  I  ka<l  had  an  eel  s|»ear  1  could  have  caught  n  go<Kl  nw^p.     I  have 
SI04V  wiindered  what  theeeU  were  eating.     Sometimes  1  think  it  might 
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have  been  something  on  which  the  hone-feet  were  feeding;  bat  mj 
uncle,  who  waB  with  me,  said  that  they  were  after  the  spawn ;  and  I 
have  since  come  to  the  conclusion  that  he  was  right,  for  it  waa  the 
spawning  season,  and  the  eels  were  onlj  gathered  around  the  large 
female  horse-feet.  This  spring  I  intend  to  make  further  obaenratioDa, 
and  find  out  if  this  is  really  the  case.  Horse- feet  are  used  a  little  as  a 
food  for  poultry  on  some  farms  in  Bristol,  and  it  was  in  catting  some 
of  them  open  that  I  noticed  that  the  large  ones  were  the  females,  for 
they  were  full  of  eggs. — H.  C.  Warwell. 

Elassoma  zonatum  East  of  the  Apallachian  Mountains. — 

In  looking  through  the  recently  issued  work  by  Drs.  Jordan  and  Ever- 
mann,  on  the  fishes  of  North  and  Middle  America,  I  was  reminded  of 
having  collected  some  yeicrs  ago  specimens  of  one  of  our  smallest  and 
least  known  fishes,  in  a  locality  that  considerably  extends  its  range  as 
recorded  by  these  authors.  Elassoma  zonatum  is  stated  in  the  above 
mentioned  work  to  occur  from  southern  Illinois  to  Texas,  Louisiana 
and  Alabama.  In  1882  the  writer  obtained  specimens  in  Waocamaw 
River,  near  Whitesville,  in  southeastern  North  Carolina,  and  in  the 
Little  Pedee  River  in  South  Carolina.  Evidently  it  was  not  at  all  rare 
where  collected.  My  specimens  were  subsequently  compared  with 
material  from  southern  Illinois  in  the  collection  of  the  Illinois  State 
Laboratory  of  Natural  History ;  and  as  Dr.  Jordan  had  studied  this 
collection  in  preparing  his  list  of  Illinois  fishes,  there  can  be  no  question 
about  correctness  of  determination. 

The  number  of  scales  in  a  longitudinal  row  along  the  side  b  not 
above  36,  oflenest  34  or  35,  and  this  is  true  also  of  Illinois  speciroena. 
The  dorsal  fin  has  4  spines  commonly,  sometimes  5,  and  10  soft  rays, 
counting  the  posterior  double  ray  as  two.  I  believe  that  Dr.  Jordan 
and  his  followers  count  this  as  a  single  ray,  but  its  structure  indicates 
that  it  is  the  equivalent  of  two  ordinary  rays.  The  anal  fin  has  3  spines 
and  6  soft  rays,  counting  the  double  ray  again  as  two.  The  branchi- 
ostegal  rays  are  always  5  in  number.  In  the  description  of  the  family 
Elassomidie  published  by  Drs.*  Jordan  and  Evermann  the  number  of 
vertebrae  is  said  to  be  24  or  25,  from  which  1  judge  the  count  was  made 
from  the  Florida  species,  E.  evergladei,  which  1  have  not  seen,  but  in 
every  specimen  of  E.  zonatum  examined  by  me  the  number  is  29,  in- 
cluding the  mass  which  continues  as  the  urostyle,  of  which  14  are  pre* 
caudal.  Illinois  examples  were  not  examined  with  reference  to  the 
vertebrw,  but  that  they  agree  closely  is  shown  by  Dr.  Jordan's  own 
statement  in  the  Bulletin  of  the  Illinois  State  Laboratory  (Vol.  1,  No. 2, 
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p.  49,  1878),  where  the  number  ui  given  an  28.  Mj  material  was  ma- 
etrmted  and  then  examined  with  the  mirroeco|)e,  and  the  count  veri6ed 
wp—tedly  on  different  8|iecimenii. 

The  colon  of  the  Carolina  finheii  arc  the  name  as  those  of  Illinois 
examples.  The  markings  which  at  once  catch  the  eye  arc  a  dusky  bar 
below  the  eye  and  eleven  narrow  vertical  bars  on  the  side,  two  of  thoMe 
immediately  behind  the  gill  opening  being  enlarged  to  form  a  dusky 
spot.  Three  dusky  dots  at  the  basei*  of  the  caudal  rays  appear  to  be  a 
<«>ciaUDt  character  of  young  6shes. — H.  (tAKMAS,  Lexington,  Ky. 

The  Human  Tail. — According  to  Prof  W.  Waldeyer,*  who  has 
recently  gone  over  the  subject,  a  tail  is  to  ^  defined  as  a  portion  of  the 
body  that  contains  the  caudal,  i.  ^.,  fNist-sacral,  vertebne  and  sundry 
oilier  derivatives  of  caudal  segments,  all  surnninded  by  integument 
Willi  reference  to  man,  Virchow,  in  1880,  distinguished  between  tails 
with  vertebne  and  soft  tails — a  distinction  generally  recognized.  As 
it  well  known  the  human  embryo  always  shows  evidence  of  a  true 
vertobraled  tail  that  may  even  |>ersist  after  birth,  yet  in  no  case  is  it 
oertaia  that  more  vertebral  elements  are  present  than  are  to  be  found 
ia  tW  normal  eoccyz.  What  occurs  in  tailed  human  subjects  is  the 
eoA  tail  of  Virchow,  which  oorres|K>nds  to  the  distal  non-vertebrated 
poftmi  of  the  tail  in  other  animals.  In  some  cases  this  may  be  partly 
boav.  but  there  is  no  increase  in  the  number  of  caudal  vertebne. 
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The  Fauna  of  the  Lower  Rio  Grande  Valley.— Mr.  II.  F. 
Wickham  publishes'  an  inter«*sting  pa|)er  on  The  (  oleuptera  of  tlie 
l^Dwer  Kio  Grande  Valley,  in  which  he  diM*u»m*f4  the  faunal  relations 
of  the  region  as  follows : 

Befanling  the  true  affinities  of  the  ( *oleopterous  fauna  and  the  claim 
of  the  region  to  lie  coniideri*<i  tnipi(*al  in  its  nature*,  opinioiiii  art*  nioit* 
or  Urn  divided.  Mr.  Hchwarx  has  statc«l  that  *' no  on<*  ran  dc»ubt  the 
eiiMctiop  of  a  urmi-tnipical  insect  fauna  along  the  north  Imtik  of  the 
lower  Ki«i  ^trandr."  I'rof  TownM*ntl  cln^fieii  the  Brownsville  fauna  ui« 
Lower  Sfinoran,  with  a  coimideralile  toueh  of  Austniriparian  and  about 
Cweaty-five  fier  cent,  tnipieal.     Dr.  Merriani   liaf*  inrlu«le«l  it  in  his 

•S.  B  K.  Vtmum   Alud    Wi-  .  iHVti.  TT.S-M.     J  R.  M    S,  W.^,  p.  fJOl. 

*  WJld/rd  bj  Clarvor*  M.  Wrvd.  New  lfatn|Mhirr  r4ill<*ici*.  Ihirliam,  N.  II 

•  Bftit  I^.  Nat.  liiil ,  rnir    lows,  IV.  \^\Vk 
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tropical  region.  Dr.  LeConte,  writing  thirty-seven  years  ago,  speaks 
of  it  as  a  **  sub-tropical  province." 

Looking  through  the  list  of  species  belonging  to  the  five  ftniiltes 
treated  in  the  present  portion  of  this  report,  it  seems  to  the  writer  that 
no  one  familiar  with  the  Coleopterous^  fauna  of  the  United  States  can 
pick  out  more  than  five  or  six  which  can  be  called  characteristic  of  the 
Lower  Sonoran  zone,  though  it  is  true  that  quite  a  number  range  into 
it.  A  number — perhaps  fifteen  or  sixteen — are  tolerably  characteristic 
of  the  Upper  Sonoran,  while  possibly  twelve  or  fourteen  are  more  par- 
ticularly tropical.  The  great  majority  are  species  of  very  wide  distri- 
bution in  eastern  and  central  North  America,  many  of  them  extending 
even  to  the  Canadian  boundary.  No  doubt  can  be  entertained,  however, 
that  a  study  of  the  phytophagous  families  will  yield  a  larger  percentage 
of  Sonoran  and  tropical  species,  since  we  may  naturally  infer  that  the 
carnivorous  beetles,  of  which  the  present  list  b  mainly  composed,  are 
less  affected  by  peculiarities  in  the  flora  than  the  phytophaga. 

More  will  be  said  on  the  subject  in  the  concluding  number  of  this 
article.  For  the  present  it  will  be  sufficient  to  state  the  conviction  thai 
there  is  even  less  ground  for  considering  the  Brownsville  beetle-faunas 
as  Lower  Sonoran  than  for  classing  it  as  tropical.  The  little  jungles 
noted  by  Mr.  Schwarz  are  to  be  considered,  it  seems,  almost  truly 
tropical,  while,  on  the  other  hand,  there  are  large  areas  of  a  very  dif« 
ferent  nature  surrounding  these  little  forests,  with  a  totally  different 
Coleopterous  contingent.  Some  of  these  areas  are,  from  their  elevated 
situation  and  dry  climate,  almost  typically  arid  Lower  Sonoran,  while 
the  low-lying  damp  spots,  not  tropical,  will  show  a  high  percentage  of 
forms  common  in  humid  regions  occupied  by  what  Dr.  Merriam  has 
called  the  Carolinian  and  A ustro riparian  faunas.  In  other  words. 
Brownsville  and  its  environs  are  not  in  one  life  zone,  but  in  at  least 
two,  and  probably  three,  the  limits  of  these  zone;*  being  locally  irregu* 
lar,  and  determined  not  by  temperature  conditions,  but  by  those  of  soil 
and  humidity,  which,  through  their  action  on  plant  life,  also  influence 
the  insects.  The  only  way  in  which  these  conditions  could  be  approxi- 
mately indicated  on  a  map,  would  be  by  8|>otting  it  with  appropriate 
colors  as  in  mapping  Boreal  or  Arctic  faunae  on  is^olated  mountain 
peaks. 

Life-history  of  Xylina.— In  Bulletin  123  of  the  Cornell  Uni- 
versity Experiment  Station,  Mr.  M.  V.  Slingerland  discusi^es  at  length 
the  life-history  of  three  species  of  Xylina — anieunata^  laticinerra,  grotei 
— which  have  done  considerable  damage  by  eating   holes  in  young 


It97.]  Entomology.  351 

applM.  **  TIm  ffC€o  fruit  worint/*  be  writes,  "  do  mott  of  their  dam- 
aft  to  the  JouDg  fruits  in  May,  but  some  of  them  continue  working 
BBtil  nearlr  the  middle  of  June.  During  the  firrt  week  in  June  most 
uf  the  caterpillars  gee  their  full  growth  and  then  burrow  into  the  floil 
bcoaalh  the  trees  to  a  depth  of  from  an  inch  to  three  inches.  Here 
tbaj  roll  and  twist  their  lM>dies  about  until  a  smooth  earthen  cell  is 
CariDad.  Most  of  them  then  spin  about  themselves  a  very  thin  silken 
aocooD  ;  some  spin  no  cocoon.  Within  the  oocoon  or  the  earthen  cell  the 
cafterpillar  soon  undergoes  a  wonderful  transformation  which  results  in 
wkat  is  known  as  the  />iifKi  of  the  insect.  Most  of  these  insects  spend 
about  three  months  of  their  life  in  the  ground  during  the  summer  in 
tkia  pufial  stage.  Home  evidently  hi)>ernate  as  pufue,  and  thus  pass 
aitto  OMinths  or  more  of  their  life  in  this  stage.  Usually,  about  8e|>- 
tamber  l«5th,  the  moths  break  their  pupal  shrouds  and  work  their  way 
to  tlie  surface  of  the  s<»il.  Most  of  them  emerge  in  the  fall  l>efore 
October  15th,  and  paM  the  winter  as  moths  in  sheltered  nooks ;  some 
avidently  do  not  emerge  until  spring.  Warm  s|>e11s  in  winter  some- 
tiBKa  arouses  a  few  (»f  them  from  their  hil>ernation. 

**  During  the  first  warm  days  of  early  spring  all  the  moths  ap|)ear, 
aad  doubtleaa  the  mothers  MK»n  l>egin  laying  eggs.  No  observations 
haira  been  made  on  the  eggs  (»r  young  caterpillars  in  the  north,  but  \n 
a  aewspaper  article  publishe<l  in  the  south  in  1872,  it  is  statoil  that  t^ie 
e|^  are  de|insiied  in  the  K|>ring  on  the  underttidos  of  the  leaver.  They 
batch  in  a  few  dayn,  snd  the*  young  worm;*  In^^Iu  at  once  to  eat  the 
foliage,  or  the  fniit,  or  Itoth. 

•*  Tbrre  is  tlius  but  one  \\t\mA  of  th<»»*i»  ^rvi*u  fniit  worms  in  ii  year. 
Tbey  «ork  m<istly  in  May.  pnpati*  in  the  Miil  in  June,  live  ai«  pufMi* 
during  th<*  summer  and  Momt>timei4  all  winter,  and  nH»st  of  the  moths 
in  the  fall  and  hilM*niatc.  laying  their  egtri*  in  the  •spring." 


Notes  on  Dragon-flies.  Prof  1).  S.  Kellieott  publiitho;*'  }H)me 
tatrrriiiog  data  regarding  the  occurrence  of  (hloimtn  in  Ohio  during 
|M^*i  and  \f^*M\.  *'  In  iMlCi/'  he  writes.  **  I  pnpaml  and  puhliftlM-tl  a 
rbart  showing  what  wan  then  known  aU»ut  the  diMtrihution  and  time 
f*f  flight  of  rach  of  the  eighty o»i\  •|hmm<h(  of  Odnnata  known  to  inhabit 
Ohio.  It  was  lielieve<i  the  record,  so  fur  an  it  went,  wa?*  relinhie.  S.iiie 
•fierie*  ha*!  Iiern  found  only  in  limited  arear«  and  at  drtinitt*  tinu*^  in 
tbe  %rar.  The  S4*heilule  showed  what  i«iHM'ief«  <KTiirrt*«i  in  earlv,  mid 
aad  late  summer,  and  in  northern,  ciJitral  or  fM>utherti  Ohio.  Hut 
with  the  ufirning  and  progn^s^  of  the  present  seaiion.  my  confidence*  in 

*TW  AfncvltorAi  Student,  111.  141. 
'1\ 
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the  chart  referred  to  haa  been  severely  tested.  How  did  it  happen  t 
We  naturally  turn  to  the  climate  and  its  vicissitudes  for  the  expUuiA> 
tion  of  many  things — trivial  and  grave.  Will  it  help  us  in  the  matter 
in  hand  ? 

*'Tlie  seasons  of  1894  and  1895  were  very  dry  throughout  the  State. 
Streams  and  ponds  lost  all  their  water  and  the  mud  at  the  bottom  was 
dry  and  parched  for  months  over  large  areas.  Streams  of  confiiderable 
volume  in  ordinar}*  years  disappeared  entirely  for  weeks  or  there  re> 
mained  only  restricted  pools  here  and  there.  The  winter  of  1895-6 
was  constant  for  Ohio  with  less  than  the  average  snowfall.  The 
weather  remained  cold  until  April  10th,  when  it  suddenly  became  very 
warm  and  remained  so  with  abundant  rain.  What  resulted  as  to  tbe 
appearance  or  non-appearance  of  dragon-flies?  The  following  notes 
will  state  some  of  the  observed  facts : — 

First — Many  species  occurred  unusually  early.  The  largest  number 
recorded  in  April  at  Columbus  in  any  previous  year  was  five ;  this  year 
it  was  ten.  They  were  taken  in  the  following  order:  Anax  junhu^ 
April  13th;  Ischnura  verticolU,  April  15th;  Didymop$  trantverm^ 
Basiaeschna  janaia,  Anomolagrion  hastatum,  Lestei  foreipata^  Tnanea 
earolinaj  Plathemis  tritnaeulata,  Libellula  semifcaeiaia  and  NeKalemnia 
posita.  The  variety  is  not  less  interesting  than  the  number.  Among 
them  are  some  of  our  largest  species  and  the  smallest ;  while  four  Auni* 
lies  are  represented.  Five  have  been  taken  in  April  in  previous  years^ 
although  not  in  the  same  year.  Anax,  Ischnura,  Didymopa,  Ba«- 
aeschua  and  Tramea  have  been  taken  as  early  in  former  years,  tbe 
first  two  much  earlier,  but  the  remaining  forms  not  until  May  was  well 
advanced  or  until  midsummer.  From  this  a  general  statement  may 
be  made  that  five  of  the  ten  earliest  species  ap])eared  no  earlier  than 
usual,  but  appeared  suddenly,  i.  e.,  after  a  very  few  warm  days,  while 
^ye  appeared  from  two  to  four  weeks  early  than  ever  before  noticed. 
I  may  extend  this  record  of  early  occurrence  by  saying  that  thirty-five 
species  were  taken  before  the  end  of  May,  and  that  several  of  them 
were  those  not  before  seen  on  the  wing  until  midsummer. 

*'  In  this  connection  let  me  say  that  species  common  to  Ohio  and  the 
Atlantic  coast  api)car  to  emerge  fully  two  weeks  earlier  in  the  interior 
than  on  the  coa^st  at  the  same  latitude.  Nor  b  it  a  matter  of  isotherms 
alone,  as  a  glance  at  an  isothermal  map  and  the  recorded  captures  at 
Philadelphia  and  New  York  will  show.  It  is,  I  suspect,  due  rather  to 
di:<tribution  of  heat  and  aflfect^  only  early  ap])earing  species. 

'*  Second — It  is  an  interesting  question,  one  often  asked,  but  not 
answered,  whether  the  existing  species  are  fewer  than  when  the  country 
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«••  aioft  prtBiitaTe.*  The  dimiDutioD  of  streams,  ponds  and  morasses, 
as  well  10  the  pollution  of  streams,  have  been  taken  to  be  sufficient 
MMSSi  for  their  reduction.  The  unusual  conditions  for  1894  and  '95 
Mtfurallr  lead  us  to  inquire  if  any  light  has  been  shed  on  the  queittion. 
What,  then,  hare  been  the  obeerved  results?  8o  far  as  mv  observa- 
Isoos  hare  gone,  and  I  have  been  much  in  the  field,  there  is  no  evi- 
in  the  line  expected.  Odonata  in  the  region  included  in  the^e 
have  been  unui*uallv  abundant  during  the  summer  of  1896.  No 
hitherto  taken  in  anv  abundance  has  been  mimed,  while  several 
Mil  before  taken  at  all  have  been  abundant.  This  was  unlooked  for. 
Possiblv  mv  records  indicate  this,  that  the  usual  abundance  in  earlv 
•prtnf  and  summer  was  in  the  vicinity  of  i)erennial  watem,  and  thai 
about  the  transient  ones  they  were  fewer  than  the  normal  number ;  it 
is  cettain  that  all  of  the  six  or  seven  additional  i^pecies  taken  were 
fonod  in  the  vicinity  of  such  streams  and  |Minds. 

**  The  consideration  of  the  foregoing  facts  and  the  conditions  which 
taes  to  have  influenced  them  leads  to  a  fK)9)sible  clue  to  the  causes. 
liie  of  all  kinds,  plant  and  animal,  in  the  restricted  and  concentrated 
vmlen  of  the  dry  seasons,  were  excessively  abundant.  The  predacious 
odooate  larvae,  so  long  as  any  moisture  remained,  would  l>e  in  clover; 
b«t  when  the  water  entirely  di9ap|>eared,  what  ? 

**  rnfortunately,  there  are  no  records  at  hand  in  regard  to  ability  to 
rsouiin  io  the  mud  or  within  ca|Hiu1ei«  of  earth  at  the  lM>ttom  of  drie<l- 
wp  poci«l#.  Other  animals  and  some  largt*  Isrvae  are  known  to  do  so. 
Why  not  also  the  larvae  of  Odonata?    If  this  fact  wan  proven  it  would 

aly  explain  the  unusual  abundance  of  dragoii-flies  this  present  sea- 
in  place  of  an  anticifiateil  dearth.  A^ain,  tin*  eggs  ofKonie  s|M>cies, 
lin  •ftedes  of  Diplax  for  example,  do  not  hnU-U  immetliately,  and 
Iberpfore.  may  remain  in  the  dust  or  mud  until  the  autumn  rains  or 
•fttil  •pring.  In  thin  connection  1  may  state  that  hiplajr  ruhinmduln 
mmd  /'  ohtrusit  have  l>een  vet^n  induHtriounly  ovi)Mi**itin^  among  the 
Iffttss  and  Wf«e«U  o%'ergrowing  dry  |K>nds  and  ditclien.  Kggs  thus  scat- 
Irtrd  would  certainly  have  to  remain  without  immersion  amon^  dust 
ami  rubbUh,  in  some  in^tancen,  for  weeki*.  The  female  of  LtMe*  r^r- 
immfuhwris  has  l>ren  teen  ovi|>o«iting  in  ntems  of  S<*irpuii  and  S|uir^an* 
MSI  where  no  water  remaine^l  in  the  mamh  snd  surelv  did  not  n*tum 
fnr  a  n^»nth.  It  would  apfiear  fntni  theite  incomplete  tilt^ervatiotm  that 
lh«»  nymphs  of  (Monata  may  and  probably  do  rt*adily  {mini  the  trying 
lisara  of  dmuth  unharmed. 

"  Third — Kecords  ma<le  this  nummer  have  c«>ntirmt*4|  roncluMons  of 
foftmt  years  that  aouthern  forms  extend  their  range  on  the  western 
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border  of  Ohio  to  Lake  Erie.  I  maj  cite,  as  ezatnple,  Dramogcmphmt 
spolicUus,  which,  until  taken  by  me  at  Toletio,  was  recorded  only  from 
the  extreme  south.  I  do  not  remember  to  have  seen  it  in  any  prirate 
or  public  collections.  This  year,  along  the  Maumee  River,  it  was  ex- 
ceedingly abundant.*' 

Changes  of  Intestinal  Epithelium  in  Tenebrio. — Herr  C. 

Rengel  has  studied  the  changes  of  the  intestinal  epithelium  in  the 
metamorphosis  of  the  Mealworm  {Tenebrio  molitor)  and  compared 
them  with  those  occurring  elsewhere.  Regenerative  cells,  from  which 
the  new  epitlielium  is  derived,  appear  as  subepithelial  islands  in  very 
young  larvae,  but  it  is  only  when  the  metamorphosis  begins  that  they 
give  rise  to  the  elements  which  form  the  invaginal  epithelium.  Aa  in 
Muscidse  the  disruptions  begin  with  an  energetic  contraction  of  the 
muscular  layer,  and  the  old  mid-gut  epithelium  is  raised  off.  Its  dis- 
integrating cells  are  held  together  in  a  '*  cyst "  by  their  membranea 
propria,  and  form  the  *'  yellow  body."  The  muscles  undergo  gradual 
disruption  without  active  invasion  by  phagocytes  as  occurs  in  Muscids. 
Korotneff  compared  the  two  modes  to  chronic  and  acute  pathological 
processes.  As  soon  as  the  larval  muscular  layer  had  been  dianiptcd, 
nuclei  are  seen  surrounding  the  epithelial  cylinder.  Whether  thmt 
nuclei  are  old  or  new  elements  is  doubtful,  but  the  small  cells  of  which 
they  form  the  centers  become  the  fibrils.  Rengel's  opinion  is  that 
many  muscle-cells  survive  the  general  revolution,  just  as  a  large  num- 
ber  of  epithelial  regeneration  cells  persist.  The  latter  give  origin  to 
the  epithelial  cylinder,  the  former  to  the  muscular  layer.  (Joum. 
Royal  Micros.  Soc.) 


PSYCHOLOGY.* 

Dreams. — At  the  Psychological  Congress  last  year,  Dr.  J.  Mourly 
Void,  of  Christiania,  rei>orted  some  experiments  which  he  had  under- 
taken with  regard  I  to  the  artificial  stimulation  of  visual  elementa  in 
dreams.  .  The  subjects  included  a  large  number  of  |>ersons  of  different 
ages,  sexes  and  classes,  but  were  mostly  adults  of  an  intellectual  type 
above  the  average  ;  all  those  selected  were  good  dreamers.  Dr.  Void 
arranged  the  experiments  as  follows:  To  each  of  his  subjects  he  aeni^ 
from  time  to  time,  a  package  containing  figures  of  animals,  well-known 
objects,  etc.,  cut  out  of  white  paper,  or  some  striking  colored  object — 

*  Edited  by  H.  C.  Warren,  Princeton  Univemty,  Princeton,  N.  J. 
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a  lofPtr,  coin,  ale.  Th«  package  was  onlj  opened  after  the  subject  was 
w  bed.  The  coDteoU  were  then  displajed  on  a  black  backgronnd,  and 
senitaoiasd  cioeelj  for  a  considerable  time — usual! j  from  two  to  ten 
■uoalfls^without  intermission ;  in  some  cases  for  half  an  hour  or  more, 
uHenfierwd  with  periods  of  rest.  The  light  was  then  put  out,  and  the 
•Yes  cloted.  In  the  morning,  immediatelj  on  awaking,  the  subject 
wrote  a  report  of  hb  dreams,  together  with  the  conditions  of  fatigue 
die  aifbt  before,  length  of  sleep,  etc.  Prof  Void  supplemented  these 
rsports,  when  it  seemed  desirable,  by  verbal  questionings.  Some  300 
Mparatc  tests  of  this  nature  were  made. 

Od  examioiBg  the  results,  it  was  found  that  the  character  of  the 
drcAms  depended  on  a  number  of  distinct  factors,  such  as  the  quietness 
and  laoereiitfulnessof  the  preceding  evening,  but  that  it  did  not  de|>end 
(to  far  as  oottld  be  discovered)  on  the  specific  time  of  ex|)erimentation 
or  uf  awakening,  nor  on  the  obtaining  of  aflerimagos  from  the  given 
olyeela.  The  site,  form  and  color  of  the  objects  were  rarely  all  repro- 
duced together,  but  one  or  two  of  these  c«>n(litions  often  reappeared  in 
Che  dreams.  The  form  and  size  of  the  object  were  frequently  repro- 
duced, either  as  in  the  original  or  with  some  modification;  this  transforms- 
Ci*io  often  occurred  in  the  dream  itself  The  color  exerted  an  influence 
iadrpendent  of  th^  other  factors,  and  this  finived  the  point  (»f  greatest 
tnirrrsC  in  the  rwults.  When  the*  f^ivt* n  ohjei*ti4  were  black  or  white 
with  c»>mpliiiientary  l>ackgr«>und )  the  dreams  in  many  instancim  ex- 
hibit««i  rvcurrin^r  oi»ntrai»t«  of  li^ht  an<l  Khade.  OtVu  the  object  reap- 
ppvml  ■  with  o>nsiderable  changi*  of  form  )  in  the  Hame  color  vu^  shown  ; 
or  ftym^tit her  object  ap|>eared  in  thi*  ^iven  c(»lor.  which  niipht  Iwa  very 
uouMjal  ifUe  for  it  to  take ;  in  this  rai»e,  either  the  color  of  the  back- 
er >uii«i  rtap|ieafe«l  also,  or  no  background  wh**  dim^crned.  In  ex|M*ri- 
OiMiU  tilth  Colon  f»ther  than  black  and  white,  the  ^iven  color  also 
t#fidr<J  u»  reap|»ear;  this  wa?*  e8|H*cially  the  caM*  with  red;  the  odor 
Mirht  recur  in  the  vame  tone,  •saturation  iind  bri^htne-sas  in  the  given 
oh)«^.  or  it  might  apfiear  nuMlified  in  these  res|K*ct8  ;  or,  such  a  mo<li- 
icBtJoa  might  take  plaice  in  the  course  of  the  dn^ani.  aji  in  the  caM*  of 
■^«ii6eati<ins  of  form. 

Th^  author  concludes  fnini  theM"  exfHTiments  that  the  vinual  ap|>a- 
ratus  immeiltately  l»efore  awakening  repr«Hluces  to  a  certain  extent  the 
cvtodition  prmrnt  at  tlie  time  of  failing  asle<*p  ;  but  that  the  original 
asauciatiocis  of  form,  siie,  color  auti  al>stract  repreM*ntation  are  broken 
«p,  and  new  tynthears  constructed  in  their  uteail.  in  these  new  nyntheaes 
the  eofliaMio  viaual  forms,  or  abstract  rt*pnnH.*ntations  of  daily  life,  are 
u»  beocKW  aMociated  with  the  colors  or  outlines  of  objects  which 
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affect  the  organ  of  vision  just  before  the  beginning  of  sleep.  Some  mch 
theory  seems  necessary  to  account  for  the  facts  brought  out  in  these 
experiments. 

In  a  note  in  the  Bevue  philosophique,  M.  £.  Ooblot  speaks  of  the 
connection  between  dreams  and  the  act  of  awakening.  He  urges  the 
view  that  dreams  which  we  remember  are  those  which  accompany  the 
latter  state.  The  passage  from  sleep  to  wakefulness,  like  that  froiii 
wakefulness  to  sleep,  is  not  an  instantaneous  process ;  it  occupies  at 
least  an  appreciable  time.  The  dreams  which  we  are  able  to  remember 
afterwards  are  those  that  belong  to  this  period  of  transition ;  and  this 
fact,  the  author  insists,  is  more  than  a  mere  coincidence.  When  we 
analyze  a  remembered  dream,  we  iind  in  its  last  stages  always  some 
elements  of  external  sensation,  which  gradually  (or  quickly)  unfold  into 
the  conditions  of  normal  waking  life.  All  the  organs  of  sense  and 
movement  do  not  wake  at  the  same  time ;  and  to  this  is  due  the  tran«- 
tion  period  just  mentioned.  It  is  only  the  dreams  of  this  period — in 
which  some  of  the  conscious  elements  are  those  of  sleep,  while  otheia 
belong  to  waking  life — that  we  are  able  to  connect  through  memory 
with  afler-consciousness ;  and  the  memory  connection  is  due  to  preeiaalj 
this  association  of  elements  of  waking  consciousness  with  the  dream 
elements.  This  is  the  reason,  s»ys  M.  Goblot,  why  we  do  not  remember 
those  dreams  occurring  early  in  the  night,  in  which  we  talk,  cry  out« 
gesticulate,  or  walk,  tliough  such  dreams  can  scarcely  fail  to  have  been 
most  vivid  ;  for,  unless  they  result  in  our  awakening,  there  is  no  a^so* 
ciative  element  in  waking  consciousness  capable  of  recalling  them. 
Even  those  dreams  which  we  do  recall  have  usually  so  slender  an  asso- 
ciative element  that  they  are  speedily  forgotten,  unless  we  take  special 
pains  to  impress  them  upon  the  memory  by  writing  them  down,  or 
rehearsing  them  soon  after  waking. 

The  present  writer  would  suggest  that  more  attention  be  paid,  in  the 
study  of  dreams,  to  determining  the  normal  visualizing  power  of  the 
individual.  It  is  well  known  that  some  persons  habitually  "  visualise  "* 
their  visual  memories  (t.  e.,  represent  them  in  the  form  and  color  of  the 
original);  while  others,  including  those  more  accustomed  to  abstract 
thinking,  are  lacking  in  this  ])ower,  and  substitute  words  or  other 
symbolism  for  the  visual  picture.  The  same  is  true  to  some  extent  of 
sounds  and  other  classes  of  sense  memories.  In  sleep,  where  outer 
stimulation  is  practically  wanting,  central  images  play  the  chief  r5le, 
and  in  the  absence  from  consciousness  of  more  vivid  presentations  are 
mistaken  by  the  subject  for  primary  sense  impressions.  It  would  teem, 
then,  that  there  ought  to  be  a  broad  distinction  of  tome  sort  between  tbt 
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of  ibe  vuaalixiDg  And  ajrmbolixing  types  of  individuals.  Whether 
food  Titualisen  are  better  dreamers,  or  whether  their  dreams  are  merely 
of  a  diflerent  character  from  those  of  syroboliters,  remains  to  be  seen. 
But  etrtainly  the  question  b  well  worth  investigating.  80  far  as  I 
kaow,  DO  alteropC  has  yet  been  made  to  gather  data  bearing  on  this  point. 

— H.  C.  W. 

Coortahip  of  Graaahoppera.'— Prof.  E.  B.  Poulton  has  observed 
this  proceia  in  two  different  genera  of  Acridiidae.  In  the  case  of  /Vzo- 
UUut  pededrU  the  sombre  brown  male  quietly  awaits,  without  audi- 
bk  stridulation,  the  appearance  of  a  female,  and  jumps  upon  her 
At  first  she  tries  to  e^cafie,  but  aAer  a  little  struggle  sub- 
Before  pairing  the  male  nibbles  the  female  gently,  and  while 
her  keep  moving  his  fhort  legs  up  and  down.  This  latter 
Prof.  P«>alton  regards  aa  a  vestige  of  true  rtridulation,  and  that 
H  BMiy  still  be  of  use  in  influencing  the  female  in  some  way. 

In  the  case  of  Otfrnphccems  $ibirinui  the  process  is  much  more  cere- 
nooioua.  the  males  stretching  out  their  four  palpi,  stridulating,  and 
eren  patting  the  female.  Apparently  the  hsbits  are  influenced  by 
taaBparature*  for  certain  phanes  (»f  (x)urtshipc«»uld  l>e  studied  moatsatis- 
Cictorily  when  the  insects  were  first  aroused  to  activity. — F.  C.  K. 


ANTHUOroi.CMJY. 

Recent  Pile  Structurea  made  by  Seminole  Indiana  in  Eaat 
Florida. — Mr.  Henry  (J.  Bryant.  SiH'rvtary  of  the  (teogniphical  So- 
csHy  of  Philadelphia,  informi*  me  that  he  ^aw,  in  the  latter  part  of 
March.  IM^,  several  f>il«*biiilt  stnictun*K  made  by  ni<Mlern  Seminole 
ladtan*  rifting  al)<»re  tlie  water  of  a  nalt  €*}«tuary  of  the  Nt*w  Uiver  in 
Dade  ( \i .  F*lorida.  He,  in  <*(»mpnny  with  I>r.  Murray  .Ionian,  had 
TtMti*d  the  Seminole  fiettlement  <*alle<l  Big  City.  «ituiiti*il  on  the  enst- 
ttn  aifle  of  the  Kverglades.  within  reai'h  of  the  tide-water  of  New  Hirer, 
aad  abiiTe  the  i^ite  of  old  Fort  Laudenlali*.  a  region  now  made  access- 
iblr  bv  railn«d  from  I^ke  Worth  to  Miami. 

« 

Ascending  the  river  in  a  omall  iiteamU>at  fttr  soineei^'ht  or  ten  miles 
above  Fort  I^udenlale,  Mr.  Bryant,  with  a  Im^al  guide,  had  pnn 
easvled  io  a  fiat  bottomed  btrnt  over  a  nubmerged  meadow-like  country 
to  Big  Ciily,  which  he  foun«l  to  consist  of  six  or  eight  rectangular  huts 

•  TfM».  Km  Kor.  liood  ,  IMM     J    K  M.  S  .  p  S\H 

*  TIms  Hprnnrntmi  u  edHcd  iij  II.  C.  Mtrc«r,  I'niverftiiy  of  IVnittytvaiiia. 
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with  the  typical  palm-thatcbed  roof  of  the  country.  Though 
habitations  were  built  on  higher  ground  which  overlooked  a  lake-like 
expanse  of  water,  two  or  three  platform  structures  were  built  diredly 
over  the  water,  at  a  distance  of  fifteen  or  twenty  feet  from  the  shore. 
The  platforms,  about  ten  feet  long  by  three  and  a  half  wide,  wilboat 
roof,  rail,  mat  or  cover,  ami  about  three  feet  above  the  surface  of  the 
water,  were  upheld  by  four  poles  driven  into  the  bottom  of  the  estuary. 
On  inquiry  Mr.  Bryant  who  observed  no  objects  resting  upon  them, 
learned  that  the  platforms  served  the  Indians  as  beds  when,  on  warm 
summer  nights,  an  exposed  position  over  the  water  guaranteed  coolnem 
and  immunity  from  mosquitoes. 

Just  around  the  end  of  the  peninsula  from  the  Ten  Thousand  Islands, 
not,  therefore,  above  ninety  miles  east  of  the  site  of  numerous  ancient 
pile*built  structures  recently  unearthed  among  these  Keys  by  the  Uni* 
versity  of  Pennsylvania,  the  modern  pile-set  platforms  of  Big  City 
seemed  to  furnish  an  interesting  connecting  link  between  the  preeent 
and  the  past  of  Florida.  It  is  hard  to  see  how  riparian  savages, 
dwelling  in  any  low-lying,  submerged  region,  could  avoid  setting  struct- 
ures on  piles.  The  town  of  Borneo  (Lubbocks  Prehistoric  Times,  p. 
184),  is  built  on  piles  like  many  Dayak  villages.  So  is  Sowik  in  New 
Guinea.  The  Turkish  fishermen  live  in  pile-set  huts  on  Lake  Praaiaa 
(near  Salonica),  just  as  a  pile-built  quarter  of  Tcherkask  rests  upon 
the  Don,  while  the  natives  of  Celebes,  Solo,  Aram,  Mindanao,  the  Caro- 
line Islands  and  tlie  African  gold  coast  continue  the  building  of  dwell- 
ings on  piles  at  the  present  day. 

The  desire  to  escape  mosquitoes  has  not  been  generally  quoted  as  the 
motive  for  aboriginal  "  lacustrine  "  construction, but  I  myeelf  have  ex- 
perienced the  efficacy  of  a  water  surrounding  as  an  immunity  against 
mosquitoes,  when  house-boating  along  the  mosquito-infested  shores  and 
islands  of  the  Lower  Rhone.  Then  I  invariably  escaped  the  pests  that 
often  swarmed  a  few  yards  away  by  anchoring  for  the  night  twenty  or 
thirty  feet  out  from  the  shore.  As  at  Big  City,  the  desire  to  escape 
mosquitoes  seems  to  have  inspired  the  pile  builder,  so  in  British  Col- 
umbia, I^rd  says,  (see  Stephens*  Flint  Chijis,  p.  123)  that  Indians  on 
the  Sunian  prairie  recently  built  pile  dwellings  on  a  lake  in  April  and 
June  to  avoid  mosquitoes.  Venezuela  came  by  iis  name  (Little  Ven- 
ice) because  of  numerous  aboriginal  pile  dwellings  seen  by  Alonso  de 
Ojeda  in  a  bay  called  by  him  the  Gulf  of  Venice  in  1499,  while  the 
shores  of  its  interior  lake,  Maracaibo,  present  native  pile  dwellingt  in- 
habited to  day.  Considering  these  facts,  it  may  be  suspected  that  the 
littoral  regions  of  North  and  South  America  will,  when  thoroughly 
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lined,  more  geDcnUly  revetl  this  method  of  Aborig^iDal  ooii- 
MiMlino,  not  M  evideDoe  of  a  unique  tjpe  of  culture,  a  '*  loet  race/' 
or  a  pbaae  of  human  development,  but  bm  a  common  adaptation  of  the 
hh  of  mvage  peoples,  ancient  and  modern,  to  their  daily  environment. 
To  what  eztont  the  hybrid  Seminoles  of  Creek  origin  and  poet  Spanish 
advent  had  iBienningled  with  remnanu  of  older  tribes  (presumably 
the  baildera  of  the  Ten  Thousand  Islands  villages)  encountered  by  the 
fint  Spnoirds  in  Florida,  is  unknown,  but  I  heard  no  mention  of  pile 
ccmttruction  as  practiced  by  modern  Seminoles  at  the  meeting  of  the 
Amerirao  Philosophical  Society  when  the  recently  excavatedpile 
atructum  of  the  neighboring  Ten  Thousand  Island]*  were  diitcussetl. 

— H.  C.  Mkrckr. 

The  Grooved  Stone  Axe  in  South  America.— The  idea  of 
the  Ethnic  unity  of  American  Indians  is  strengthened  by  the  fact  that 
ao  commoo  an  implement  of  their  stone  age  as  the  axe  should  have  l»een 
kaAed  among  them  in  a  |»oculiar  fashion  uinmely,  by  means  of  a 
ffoovet.  unknown,  it  Heenifi,  in  all  (»ther  partt*  of  the  world  except 
Aiucralia.  (ontinuing  to  find  thti*e  gr<N)ved  vtono  axes  thnnighout 
HiHith  America  ailds  strength  to  this  inU*reitting  contrast  lietween 
the  ancient  handicraft  of  the  new  and  obi  world,  though  it  ap* 
pram  tbmt  the  wide  distribution  of  tb«'  griKived  axe  south  of  Panama 
hm»  not  l>crn  often  noted.  'I  he  < 'Mliinihiun  Kxliibition  nt  Madrid,  in 
l^l^'J,  fthowcvl  a  gnK)ve«l  ax«*  i  in  the  Pedro  liaranda  collection )  from 
l*anj{<-4'h«'  and  a  nuniUT  of  othen«  from  Kcuador,  wliirli  could 
Dot  have  been  distinguii^heil  from  l>«*lawHn'  Vulley  s|>i*i'imens.  One 
came  from  Nicarauga.  another  fmni  Peru,  and  several  from  Bolivia, 
tjigrthrr  «ith  a  curicms  sfKHimen,  the  base  of  the  grtMive  of  which  was 
markevi  vith  sjiiral  tlutingi*.  Several  tiuch  axes*  had  \wfu  c(»llectcd 
am««cig  the  Tarasoi  Indians  in  Mexico,  and  (»ther  typical  familiar 
l<»»king  ii|ir<*im«*nii  cmme  from  Truguay  with  Ufigliliors  from  the  Ar* 
fnitinr  ICrpublic.  Not  a  few  of  the  axe-like  fornix  from  rrugiiay, 
F>|ija<h»r,  NicTsragua  and  the  Unit<Ml  Stat<^«  •»{*  Columbia  had  round 
i|«*4jnding;  or  |ioint«Hl  •  piercing)  nither  than  l»lad«*-like  (cutting)  ends, 
an<l  round  stones,  mcirded  by  gnnives  of  the  Sionx  hammer  |»attern. 
wrrr  MimetimeH  noti(*«d,  as,  for  inf>tance,  in  }*I<|uador  and  rruiruay. 
That  limilar  malleti»  ( though  never  axes  haftcil  on  the  grtHtx  e^  men*  coin- 
nioci  ill  pfehiMoric  S|iain.  was  ftliown  by  a  nuniber  of  uncient  ilieriau 
•ficc-inieo*  photographeti  by  me  at  the  Mummi  National,  Madrid.  Mortil- 
lei  figur^-a  them  fn»m  Italy,  and  the  Sw<-<lif*h  (lovrrnment  exhibited  ex- 
pica  at  the  Columbian  Kxhibition  ab«>venanied  fnini  the  eart  Sibe- 
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rian  coast  of  Behring  Straits.  Notwithstanding  a  few  flat  celtrlike 
specimens  from  Peru,  perforated  as  if  for  bafUng,  binding  tbe  handlas 
on  grooves,  seemed  to  be  the  univeraal  American  charaoteristic,  aa 
against  which  omnipresent  fashion  in  the  new  worid,  we  know  thai  tbe 
Neolithic  peoples  in  Europe  hafted  all  their  stone  axes  tbroagh  boki 
perforating  the  axe.  Why  the  latter  method  (granted  migratioii  doiiiig 
or  after  Neolithic  times)  never  reached  America  remains  to  be 
plained. — H.  C.  Mercer. 


MICROSCOPY. 

A  Method  of  Preparing  Rotifers.* — According  to  N.  de  Zograf 
rotifers  maj  be  fixed  and  mounted  in  glycerin,  balsam  or  dammar  and 
still  retain  the  appearance  of  life  by  a  slight  modification  of  the  method 
attributed  to  M.  Rousselet  in  Henuegrey's  and  Lee's  **  Traits  de  micro- 
scopie  technique." 

The  animals  in  a  watch  glass  are  narcotized  with  a  solution  of 
cocaine,  as  used  by  Rousselet,  except  that  the  methylic  alcohol  isomitted. 
The  solution  is  added  drop  by  drop  to  the  very  small  amount  of  water 
containing  the  rotifers.  As  soon  as  the  movements  of  the  animals  cease 
without  having  contracted  their  cilliary  apparatus,  a  considerable 
quantity  of  a  1  percent,  solution  of  osmic  acid,  diluted  with  4-5  volumes 
of  water,  is  turned  upon  them  and  allowed  to  act  for  about  2-4  minutes. 

Meanwhile  a  large  amount  of  the  liquid  is  removed  with  a  pipette 
without  disturbing  the  animals,  which  have  settled  to  the  bottom  of  the 
glass.  Finally,  a  weak  solution  (about  1  volume  to  8-10  of  distilled 
water)  of  crude  pyroligneus  acid  is  poured  over  the  animals,  and  per- 
mitted to  act  for  from  5-10  minutes,  after  which  the  animals  are 
washed  two  or  three  times  with  distilled  water  and  then  the  water  con- 
taining them  very  gradually  replaced  by  alcohol,  commencing  with  50 
per  cent,  and  finishing  with  absolute  alcohol. 

Thus  prepared  the  animals  are  found  to  have  contracted  neither 
their  abdominal  appendages,  their  feet,  their  band  of  cillia,  nor  their 
tentacles,  and  can  be  mounted  equally  well  in  glycerin,  balsam  or  dam- 
mar. The  protoplasm  as  a  result  of  the  action  of  the  osmic  add  has  a 
faint  gray  or  brownish  tint;  and  structural  details  are  plainly  visible. 

The  Scirtopods  (^Pedalion  mirum)  and  the  Rhixotee  {Melioeria,  Laei- 
nularia,  Flo»cularia,Stephanoeero$)  give  the  most  beautiful  results,  and 

'  Nicol«8  de  Zugraf.  Sur  une  m^thode  de  preparation  det  Rotataun.  (VMDp. 
Rend.  Acad.,  Paris,  CXXIV,  245-6. 
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if  the  Mtioo  of  the  rMgents  has  been  onlj  sufficient  to  fix 
dM  ftnimals,  thej  appear  in  Canada  balsam  like  living  animals. 

The  same  Hiethod,  the  author  sajs,  has  given  him  perfect  results  with 
maoy  infosorians,  helioaoans  and  rhizopods,  as  well  as  with  Hfdra  and 
ether  fresh  water  forms.  With  these  animals,  however,  the  narootiza- 
tion  is  not  Deeemary,  hut  the  osmic  acid  should  be  increased. — F.  C. 
KcvToif. 


PU0CEKDING8  OF  SCIENTIFIC  SOCIETIES. 


Boaton  Society  of  Natural  Hiatory.— February  17,  1897.— 
Tlie  fiillowiDf  papera  were  sunounoeil :  Prof  N.  S.  Shalor,  '*  Stibterran- 
•an  Water  of  Houtheastem  New  England  ;"  Dr.C.  R.  Eai^tman,  *' On 
some  Devonian  Fish-betln  of  North  America. 

March  3. — The  following  papers  were  announced  :  Mr.  T.  A.  Jsgger, 
Jr.."  Kiperimental  Study  (»f  Mountain  Building  "(illustrated  by  mod- 
eby  ;  Mr.  J.  B.  WmMlwortii,  *'  (ieology  of  the  (Uy  Head  Cliff.'* 

March  17. — The  following  paper  was  read  :  Mr.  Frank  RusMll/*An 
Aeo»unt  of  a  NaturaliH's  Voyage  down  the  Mackeniie." — Saiu'kl 
HK?r*«llAW.  Srcrriafy. 

American  Philosophical  Society.— .lanuary  1,  Im^C  — Mr. 
Henry  (*.  Mercer  reail  n  ptt|H*r  on  **  The  Foifc^il  Sloth  of  the  Big  Bone 
Cave,  Tenneasee." 

February  11*. —  Vntf,  E.  I).  i\i\}e  pn*sentetl  a  cotniiiuniration  on 
•'Some  Paleoioic  Vertcbrali»ii  fn»M»  the  Middle  Staler" 

March  '».  —  Pn»f  Arthur  W.  (to(Mli«|>et*<l  exhibite*!  Home  IWent  Radio- 
graph*  in  comparison  with  the  wurk  of  h  year  ago. 

Univeratty  of  Pennaylvania.— February  l/i,  1H<*7.— Trogram 
I>pmon«t ratio nt :  "S«mieTyf>e»of  InsectH  InjuritMi*  to  Vegetation,"  Dr. 
S.  <*  Schmucker  Original  Communicationii :  "  Hatching  of  Dragon* 
•y  l-^IOr*."  l>r.  Philip  IV  Calvert :  *•  The  Morpholc.gy  of  the  Nucleolus,'* 
Dr  T.  tf   Montgomery.    lieviewii :  Drs.  Macfarlnne  and  Harshlienrer. 

March  ]«t  — Fntgram  DemonatratiooM  :  '*  The  Mith«Hl  of  Measuring 
tW  Time  of  Mental  Fn>ceaHei«/'  Dr.  lightner  Witmer.  Original  Com* 
mwDteationt : "  Reaction  Timeof  Amerii^ans,  Indiannand  Negroes/*  Mr. 
Albert  L.  I^ewir  Reviews:  *«  Vertebrate  Paleontology/'  Dr.  R  D. 
Cope:  **  Physiological  Chemistry/'  Dr.  M.  K.  Penningtiin  ;  ^  B<»tmn7/* 
Dr.  H.  C  Porter.— II.  i\  Poktbe,  Assrrlory. 
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The  Biological  Society  of  Washington. — January  30, 1897. — 
The  following  communicationB  were  made :  *'  Brief  Informal  Notes  and 
Exhibition  of  Specimens ;  *'  C.  Hart  Merriam  "  On  the  Pribilof  Iriand 
Hair  Seal ; "  C.  H.  Townsend,  *<  The  Origin  of  the  Alaakan  Live 
Mammoth  Story  ; "  L.  O.  Howard,  "  Parasites  of  Shade-tree  Insecfa  in 
Washington  ;  *'  Frank  Benton*  "  The  Giant  Bee  of  India." 

February  27. — ^The  following  communications  were  announced: 
**  Brief  Informal  Notes  and  Exhibition  of  Specimens ;  "  C.  H.  Town- 
send,  "The  Distribution  and  Migration  of  the  Northern  Fur  Seal ;  ** 
Lester  F.  Ward,  **  Description  of  Seven  Species  of  Cycadoidea  from  ths 
Iron  Ore  Deposits  of  Maryland  ;  "  Charles  Louis  Pollard,  '*  What  Con* 
stitutes  a  Type  in  Botany." 

March  13. — The  following  communications  were  made:  W.  T. 
Vaughan  and  R.  T.  Hill,  "  The  I^ower  Cretaceous  Gryphaeas  of  the 
Texas  Region ;  "  Chas.  F.  Dawson,  **  The  Dissemination  of  Infectious 
Diseases  by  Insects ; "  William  Palmer,  "  The  Type  (?)  of  a  New-old 
Species ;  '*  Sylvester  D.  Judd,  **  Sexual  Dimorphism  in  Crustacea.** — 
Frederic  A.  Lucas,  Secretary. 

Anthropological  Society  of  Washington.  —  February  27, 
1897. — The  following  program  was  presented  :  1.  "  The  Language  Used 
in  Talking  to  Domestic  Animals/'  Dr.  H.  Carrington  Bolton ;  2."  Pre- 
historic Musical  Instruments/'  Mr.  Thomas  Wilson. — Weston  Fliht, 

Secretary. 

The  Academy  of  Science  of  St.  Louis. — January  18, 1897. — 
Professor  H.  S.  Pritcbett  presented  some  results  of  observations  on  the 
recent  8un-8pots,  prefacing  his  remarks  by  a  general  account  of  our 
present  knowledge  of  the  constitution  of  the  surface  of  the  sun,  and  of 
sun-spots  in  general,  and  illustrating  his  remarks  by  the  use  of  lantern 
slides. 

Two  persons  were  elected  to  active  membership. 

February  1, 1897. — Professor  L.  H.  Pammel  read  a  paper  embody- 
ing FJoological  Notes  on  Some  Colorado  Plants,  observing  that  botan- 
ists  who  have  studied  the  Rocky  Mountain  flora  have  frequently 
commented  on  the  interest  attached  to  the  plants  from  an  ecological 
stand{K)int,  but  most  perplexing  to  the  systematist.  It  is  not  stange 
that  this  should  be  the  case,  since  there  are  great  differences  in  altitude 
and  soil,  and  the  relative  humidity  of  the  air  varies  greatly.  This  ia  a 
most  prominent  factor  in  the  development  of  plant  life.  A  cursory 
glance  at  the  plains  flora  of  eastern  Colorado  shows  that  there  are  rep- 
resentatives  of  a  flora  common  from  Texas  to  British  America,  and  eaat 
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to  iMliftna.  Vf%  should  oot  for  a  moment  suppose  that  the  upeoies  are 
ideotiesl  io  structure,  siuoe  the  conditions  under  which  they  occur  are 
so  diflereot.  Attention  was  called  to  the  great  ahundance  of  plants  dis- 
seminated bj  the  wind,  as  Cycloioma,  SaUola,  SoUinum  rantratnm, 
Popmins,  CVrroeorpiiJ,  *' Fire-weedii,'*  {Epilobium  tjncatum  and  Arnica 
eordi/oiia),  Hordrum  juhatum^  Elym^u  sUanion,  etc.  Plant  migration 
mar  be  studied  to  better  advantage  in  the  irrigated  di^trictii  of  the 
west  than  elsewhere,  partly  because  the  water  carries  many  see<U  and 
fmits  in  a  mechanical  way,  and  frnrtly  liecaune  the  soil  is  very  favor- 
able  tor  the  development  of  plaiitA.  Instances  were  cited  where  several 
furei|^  weeds  are  becoming  abundant,  as  Trttgaj)ogon  pifrrifolitu  and 
hatium  mnrioUi.  The  latter,  known  as  an  introduced  plant  f(»r  more 
tban  a  quarter  of  a  century,  is  common  at  an  altitude  of  7.5()0  feet  in 
Clear  Creek  Ctafion.  Once  having  be<*onie  acclimated  it  is  easy  to  see 
bow  Prickly  I^tuce  iji  widely  dia'«eminated. 

( VdlertorB  appreciate  the  great  importance  of  giving  more  attention 
to  conditions  under  which  plants  thrive,  such  as  phases  of  development, 
soil,  climate,  and  altitudinal  distribution.  Structures  of  plants  are  pro- 
ducud  to  meet  certain  conditions.  Under  extreme  conditions,  protective 
devices  are  more  pronounced.  In  discussing  scmie  of  the  plants. 
Warming's  classification  into  Uifilrophtftr^,  Xerophyirs,  Halophylts^ 
and  MemtphyleM^  was  adopted.  The  MrMfphyU9  of  eastern  Iowa  were 
com|i«r^il  with  some  of  the  Xrrophyh*  of  western  lowa«  such  as  }'urc(i 
^nguMijitlui^  Mrntzrlia  ornnttt,  lAniris  puitciata,  etc*.  Tliew  increai^e 
to  Abundance  in  west4*rn  Nel»rn.*4ka,  and  attain  a  maximum  development 
in  northern  Colorado.  In  the  toot-liilU  and  niountsins  the  }frtuphtftr* 
o»n#titute  a  large  cla%»,  although  Xrruphtftfjt  nre  ('(»ninion  in  dry,  o|»en, 
sunny  places.  The  photoi*ynt)ietit*  M>teni  is  rt*diH*ed  iu  cuard  against 
excowi^'e  transpiration,  which  would  otherwis*'  take  place  tit  high  alti- 
tudm.  The  thick  r(M>isto4*k  of  Alpine  plantit  in  dry,  o|)en  placvs  is  sn 
admirable  pn>tection  agsin>»t  dn»uth  and  oojd.  In  caAons  when*  snow 
remains  on  the  griMind  plants  df»  not  nec<l  this  prot<>i*tiou.  lialophytrs 
ar^  not  numerous  ins|»ec*ieii  and  genera.  Uyiintphyif*  an*  ahundiint  at 
higher  altitudes,  where  they  iH*cur  in  niarithi^  and  along  stn'anis. 

February  l.'>.  1>*I*7. — Profei*iM»r  J.  II.  Kinealy  presente<l  a  firelinii- 
nary  discuMion  of  the  Poley  air  lift  pump,  a  device  for  pumping  water 
from  artesian  wells  by  injiHiing  into  the  pump  tulM\  at  a  coiniideriihle 
defith  t»elow  the  surface  (»f  the  water,  liuhhlm  of  air  from  an  air  (*«»m* 
prwsai>r. 

Mr  Trcalcase  exhihit«*4l  two  hitir  halls  reniove^l  fp»m  the  st^miach  of 
a  bull  in  Mezi(*<»,  and  i^howt^cl  that  tht*y  were  onm|KHied  of  the  fniinted 
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barbed  hairs  of  Bome  species  of  priekly  pear  apon  wbicb  the  animal 
had  unquestionably  fed.  Attention  was  called  to  similar  balls  from  the 
stomachs  of  horses,  which  had  been  described  in  1896  by  Mr.  CoTille^ 
of  the  United  States  Department  of  Agriculture. 

March  1, 1897. — Mr.  William  H.  Rush  prewnted  a  demonitraUoo 
of  the  formation  of  carbon  dioxide  and  alcohol  as  a  result  of  the  intra- 
molecular respiration  of  seeds  and  other  vegetable  structorea  in  an 
atmosphere  containing  no  free  oxygen.  The  theory  of  the  diseolotion 
and  reconstruction  of  the  living  nitrogenous  molecules  was  explained 
in  connection  with  the  experiments,  and  the  difierent  behavior  of  these 
molecules  when  supplied  with  or  deprived  of  free  oxygen  was  indicated. 

Mr.  H.  von  Schrenk  briefly  described  certain  oedematous  enlarge- 
ments which  he  had  observed  at  the  beginning  of  the  present  winter, 
near  the  root  tips  of  specimens  of  Salix  nigra,  growing  along  the  edge 
of  a  body  of  water.  The  speaker  compared  these  with  the  oademata  of 
tomato  leaves  and  apple  twigs,  which  were  studied  some  years  since  at 
Cornell  University. 

Professor  J.  H.  Kinealy  exhibited  a  glass  model  illustrating  the  mode 
of  action  of  the  Foley  air-lift  pump,  the  e£5ciency  of  which  he  had  dis- 
cussed at  the  preceding  meeting. 

One  name  was  proposed  for  active  membership. — William  Tbs- 
LEA8E,  Recording  Secretary, 

Torrey  Botanical  Club.— January  27,  1897.— The  scientific 
program  was  as  follows :  Dr.  H.  H.  Rusby, "  Remarks  on  some  Solana- 
ce«;"  Mr.  A.  A.Tyler,  "The  Origin  and  Functions  of  Stipules ; " 
Dr.  J.  K.  SmM/* Aster  gracilis  Nuttall ;  "  Mr.  George  V.Nash,"  New 
and  Noteworthy  American  Grasses." 

Dr.  Rusby  exhibited  a  number  of  solanaceous  plants  and  remarked 
u[)oii  their  relationships.  It  was  pointed  out  that  the  general  appear^ 
ance  and  chemical  and  physiological  characteristics  of  these  plants  fre- 
quently fail  to  indicate  their  structural  affinities.  Cestntm  and  SeMea^ 
Atropa  and  Datum,  were  cited  as  illustrations  of  the  separation  of 
otherwise  naturally  related  groups  through  their  possession  respectively 
of  baccate  and  capsular  fruits.  Nicotiana  was  referred  to  as  connect- 
ing those  tribes  having  a  radial  symmetry  with  the  tribe  Salpiglossidn, 
having  a  bilateral  symmetry,  and  thus  connecting  the  family  with  the 
Labiales.  The  Androcera  and  Andropeda  sections  of  the  genus Sb/aiitfm 
were  instances  of  the  ap[>earance  of  this  bilateral  symmetry  in  a  widely 
separated  part  of  the  family,  where  radial  symmetry  is  the  otherwise 
invariable  rule. 
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Dr.  Britton  dbctMMd  the  tulject,  and  remarked  apoo  this  instanoe 
of  deTelopmeot  of  two  divisions  of  a  group  alon^  different  lines,  in  this 
caw  through  baccate  and  capsular  fruits.  He  cite<l  similar  parallelisms 
ta  other  ^roilies,  tending  to  produce  different  resulting  characters — as 
in  CmpparidacHt ;  and  remarked  that  an  indication  of  the  lines  along 
vbirh  these  genera  have  been  derived  may  lie  read  in  thefe  characters. 

The  secnnd  |>aper  by  Mr.  A.  A.  Tyler,  on  "  The  Nature  and  Origin 
of  Stipules."  prenenteil  conclusions  derived  from  studies  extending 
Chnnigh  several  years.  The  subject  was  tieatcd  at  length  in  the  light 
of  ge<i»lo|rical,  morphological,  anatomical  and  developmental  evidence. 
Diaruflsinf  Mr.  Tyler's  paper,  which  will  shortly  be  published  in  full. 
Dr.  Britton  remarked  that  ^  the  outcome  of  this  very  important  paper 
is  moat  interesting;  it  emphasixes  the  significance  of  basal  scales  and 
llMse  of  buds  and  root  stocks;  and  it  is  the  more  convincing,  fn>m  the 
•icKy  with  which  it  accords  with  the  seemingly  haphaxard  distribution 
of  Stipules  widely  but  irregularly  here  and  there  through  the  vegetable 
kingdom.'* 

MriL  Britt^m  discuMed  the  pa|>er  further,  referring  to  the  different 
phases  prewnted  in  Fimidens, 

0(  the  remaining  papera,  that  by  Mr.  Naith  was  read  by  title,  and 
will  appear  in  the  BuUriin  ;  and  that  by  Dr.  Small  was,  on  account  of 
the  lateness  of  the  hour,  deferred  till  the  next  meeting. — Kdward  8. 
BrRtiOss  Sfcrtiary. 


SCIKNTIFIC  NKWS. 

The  New  Wt^jitminnter  Ihiihj  Columbian  ( H.  i\)  inft>rn)S  uh  of  the 
death  4»f  Miu*.  Ai.K  i:  H4»i»iN<«TnN,  wife  of  I>r.  <f.  F.  HiKlinglon.  Medi- 
cal S«i|ierintendrnt  i»f  the  PnivintMal  Asylum  for  the  IiiMine.  Kven 
the  com|iaralively  few  who  were  aware  of  Mrs.  HiMliiigton's  illneiu*, 
from  poeiiDMini*!,  had  no  idea  uf  there  Ix'ing  any  imiiuNliate  «iaiip*r. 
In  fart,  her  illnei«i  wan  very  brief,  s<*arcely  five  dnys  and  no  «liingtTouii 
sym|»tonit  were  develo|>e<]  until  Sundny.  All  that  loving  csre  snd 
medical  tkill  could  di>  was  unavailing,  and.  on  Monday.  Febniiir\  l^'ah. 
death  released  a  noble  mmiI  from  itii  iNnlily  unfferingn. 

The  decease^l  lady,  nho  wns  a  native  of  Suffolk,  lln^land,  rann*  to 
the  I*rovinre.  with  her  huOmnd,  aUmt  ten  yean*  ttp»,  nnd,  titU*r  a  short 
residence  in  Vancouver,  thev  n'mt>ve<l  to  Hatzic,  whrn*  the  dtKUor  en* 
gaged  in  farming,  in  connection  with  a  o)untry  pmctit-e,     .Vbout  two 
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years  ago,  on  receiviug  his  appointment  to  the  asylam.  Dr.  Bodiogton 
removed  to  New  Westminster  with  his  family. 

In  the  comparatively  short  time  since,  Mrs.  Bodington  made  many 
friends  in  New  Westminster,  and  helped  on  many  a  good  cause.  Be- 
sides being  an  energetic  worker  in  Church  of  England  circles*  the  vaa 
instrumental  in  forming  a  local  branch  of  the  Botanical  Society  of 
Canada,  and  was  a  warm  friend  of  the  Public  Library  and  of  the  Art 
and  Scientific  Society,  before  which  she  read  able  papers  on  more  than 
one  occasion. 

For  many  years  Mrs.  Bodington  had  been  well* known  in  the  world 
of  letters.  Widely  read  and  a  profound  thinker,  she  wielded  a  stroDg 
pen,  which  was  always  ready  to  defend  those  principles  of  which  the 
was  so  able  an  advocate.  Among  other  works,  Mrs.  Bodington  wastbe 
author  of  '*  Studies  in  Evolution  and  Biology.''  She  was  also  a  regular 
contributor  to  The  American  Naturalist,  The  Popular  Science  Re* 
view  and  the  International  Journal  of  Microscopy,  Mrs.  Bodiogton 
also  frequently  contributed  vigorous  articles  on  various  subjects  to  the 
Provincial  and  local  pre^s. 

Socially,  the  deceased  lady  will  also  l)e  greatly  missed,  while,  as  wife 
and  mother,  her  death  is  a  f;ad  bereavment,  and  Dr.  Bodington  and  his 
family  have  the  kindliest  sympathy  of  the  community  in  their  irrepar- 
able loss.  Of  the  many  children  of  Dr.  and  Mrs.  Bodington,  but  two* 
Miss  Winnie  Bodington  and  a  young  son,  are  at  home.  Of  the  others, 
all  grown  up,  one  son  is  at  Plymouth,  another  also  being  in  England, 
one  is  a  barrister  in  Paris,  France,  another  physician  on  one  of  the 
Empress  liners,  and  two  daughters,  Mis^s  Bodington  and  Mrs.  Hamil- 
ton, reside  in  Winnipeg. 

The  Goode  Memorial  Meeting. — On  the  evening  of  February  13th, 
the  various  scientific,  patriotic  and  historical  societies  of  Washington 
met  in  joint  session  at  the  U.  S.  National  Museum  to  commemorate 
the  life  and  services  of  the  late  Dr.  George  Brown  Goode.  The  meeting 
was  held  under  the  auspices  of  the  joint  commission  of  the  scienti6c 
societies  of  the  city..  After  a  few  introducldry  remarks  by  the  presi- 
dent of  the  Commission,  Hon.  (rardiner  Hubbard,  there  followed  a  brief 
address  from  Dr.  S.  P.  I^ngley,  who  spoke  of  Dr.  (ioode  in  his  rela- 
tions as  a  friend  and  official  of  the  Smiihs(jnian  Institution ;  from  Poat- 
master-Generul  W.  L.  Wilson,  who  spoke  of  him  as  a  citizen  and  his- 
torian ;  from  Professor  H.  F.  Osborne,  who  spoke  of  him  as  a  natural- 
ist;  and  from  Professor  W.H.  Dall,  who  eulogized  him  in  his  relations 
to  the  advancement  in  general  of  American  science.     Finally,  a  set  of 
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MilofMlae  retolotioM  were  ofkrtd  hy  Hon.  O.  B.  Wiloox,  Prendent  of 
Um  aoci«tT  of  the  Sons  of  the  American  Revolution,  which  were 
adopcad. 

Dr.  8.  L.  Schenk  hka  been  advanced  to  the  position  of  ordinary  pro- 
fcaor  of  embrjologj  in  the  Universiiv  of  Vienna.  Dr.  J.  Blaas  has 
bad  a  similar  advancement  to  the  chair  of  geology  and  paleontology  in 
the  University  of  Innsbruck,  and  S.  Rianchi  to  the  chair  of  anatomy 
in  the  University  of  Siena. 

Dr.  K.  Mr>bius  has  been  ap|KMnte<l  director  of  the  Museum  in  Ber- 
lin, in  the  place  of  Dr.  H.  E.  Beyrich,  deceased.  Prof  W.  Damen  has 
been  placed  in  charge  of  the  geological  and  paleontological  collections. 

Dr.  Th.  D.  Pleske  has  resigne<l  as  director  of  the  zoological  collec- 
tioos  of  the  Academy  of  Science  of  8t.  Peten>burg.  Dr.  E.  BCichner 
has  charge  of  the  collections  for  the  present 

Dr.  K.  Miiller,  of  Halle,  founder  and,  until  recently,  editor  of  the 
German  periodical  "  Natur,**  has  received  the  title  of  Professor  from 
the  German  Government. 

Dr.  Girl  Claus  has  reiigne<i  the  profeMorship  of  zoology  in  the  Uni- 
versity of  Vienna,  and  Dr.  B.  Hatschek,  of  Prague,  has  l>een  called  to 
iW  postttoii. 

I>r.  A.  8puler,  known  for  hin  studies  of  the  wings  of  licpidoptera, 
has  qaaliAed  as  privatdocent  in  anatomy  in  the  University  of  Er- 
laiigen. 

Mr.  B.  Waite,  formerly  of  the  Department  of  Agriculture  at  Wash- 
iagton.  has  been  appointed  pn>fef«or  of  lM>t4iny  in  <  Georgetown  Univer* 
stiy. 

iH.  D.  Robertson,  who  de%*oted  himnelf  in  pawt  years  to  the  Fauns  of 
8cDllaad.  died  Nov.  20,  ]M9(>.  at  Millport,  Sc<»tland,  st  the  sge  of  90. 

Dr.  it.  Boceardi  has  l>een  advsnciHl  to  the  {lositiun  of  professor  ex- 
iraordinarius  of  mtcn>scopical  anatomy  in  the  University  of  Naples. 

I>r.  S.  <fots  who  studied  nt  Johns  Hopkins  an«l  Harvanl,  han  l>een 
appointed  professor  of  biology  in  the  Fin»t  High  Si4i(m>1  of  Tokyo. 

Dr.  E.  Bauniann,  pri»feasor  of  physiohigical  rheniintry  in  the  Uni- 
versity of  Freiburg,  i.  B.,  dii-d  Novenilier  H,  1M1M>,  jigfd  4l»  yeam. 

Dr.  F.  Ctapek,  of  Vienna,  hss  l>een  calle^l  to  the  fMMiitiitn  of  pn»ftf^ 
tor  citraonlinarius  in  the  Tiehiiical  High  S<*ho«)l  in  Prav;ue. 

Dr.  Ia  E.  Khore  has  been  apiMiinteil  tut4»r.  and  Dr.  A.  Kicholti  deni- 
ctostralor,  of  physiology  in  the  University  of  (Cambridge. 
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Dr.  R.  M.  Bolton,  of  Philadelphia,  goes  to  Columbia^  Mo.,  as  iiH 
structor  in*bacteriology  in  the  University  of  Missouri. 

Dr.  H.  Trimen,  director  of  the  Botanical  Gardens  at  PeradeDlTa, 
Cejlon,  died  October  18, 1896,  at  the  age  of  53. 

Prof.  M.  Raciborski  and  Mr.  H.  MoUer,  of  Lund,  are  spending  the 
winter  at  the  Buitenzorg  Botanical  Station. 

Dr.  J.  Sz^deczky  has  been  appointed  professor  extraordinarius  <^ 
geology  in  the  University  of  Klausenburg. 

Dr.  Chas.  Julin  has  been  appointed  professor  of  oomparative  anat- 
omy in  the  University  of  Li^ge. 

Dr.  F.  Noack  has  been  placed  in  charge  of  the  phytopathological 
laboratory  at  Campinas,  Brazil. 

The  African  traveler,  £.  D.  Young,  died  at  Hastings,  England^ 
Nov.  4, 1896,  aged  65  years. 

Dr.  F.  Westhoff,  a  well-known  student  of  the  Diptera,  died  Nov.  12, 
at  Miinster,  i.  W.,  aged  36. 

Mr.  O.  F.  Cook  has  been  appointed  curator  of  the  Cryptogamio 
Herbarium  at  Washington. 

A.  Dorrsett,  ornithologist  and  entomologist,  died  at  Beading,  E!ng> 
land,  November  6, 1896. 

Dr.  L.  Serrurier  has  resigned  the  director  of  the  Royal  Museum  of 
Ethnology  at  Leiden. 

A.  A.  Heller  has  been  appointed  instructor  in  botany  in  the  Uni- 
versity of  Minnesota. 

Dr.  H.  J.  Posselt,  assistaut  in  the  Zoological  Museum  at  Copenhagen, 
died  July  10,  1896. 

Dr.  A.  Pestalozzi  has  been  appointed  assistant  in  the  Botanical  Mu- 
seum at  Zurich. 

Prof.  A.  H^non,  entomologist,  died  at  Passy,  France,  Oct.  6, 1896, 
aged  74  years. 

F.  Benseler,  of  the  Botanical  Garden  at  Vienna,  died  Oct  7,  1896, 
aged  67  years. 

Dr.  A.  Diirmberger,  botanist,  died  at  Linz,  Austria,  Oct.  26, 1896, 
aged  59. 

Prof  E.  Wenzel,  anatomist,  of  Leipzig,  died  Oct.  25,  1896,  aged  56 
years. 

H.  I).  Van  Nostraud,  conchologist,  of  New  York,  died  Oct.  9, 1896. 

M.  Chaper,  conchologist,  of  Paris,  died  July  5,  1896. 


ri.\STi;K  msT  m-  mm  akii  n.  coi-h. 
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THK  (>I>TIC  LOBES  OF  THE   BEE'S  BRAIN  IN  THE 
LiCiHT  OF  RECENT  NEUROLOCJICAL  METHODS. 

By  F.  C.  Kknyon, 

WAfflllNiiTON.  U.  i\ 

While  Htudying  the  central  muss  of  the  brain  of  the  common 
honov  l»e<*,  which  I  have  already  described  with  some  detail/ 
th«r*'  wiu*  abuitdant  o|i|K>rtunity  offered  for  noting  the  finer 
structure  of  the  so-calh-d  optic  h>l>e8.  From  the  casual  obiter- 
vati*»n«  tiien  madi*  I  take  the  following  noti*s. 

TIm-  g»*neral  form  of  the  optic  Mte^,  as  well  as  the  ci*llular 
ami  fibrillar  masu*e8  composing  them,  have  bivn  fairly  well  de- 
•crjlM^l  by  IkTg«T,  Viallanes  and  othen*  for  othtT  hexapiMls, 
an<i  what  onr  finds  in  the  In^e  does  n(»t  diir«T  nniteriallv  from 
tht-««*  early  d«i>cription!i,  so  far  a.«<  the  inner  two  fibrillar  masM*s 
an*  c<*nr«nHHl  (f.  m  2  and  .'().  In  the  bee  I  note  that  then*  are 
lhrt«-  of  ihe^e  fibrillar  mas*M»s.  all  ea«*ily  nTognizeil  in  frontal, 
but  I* -^x  •*(»  in  horizontal  r^»<'ti(»nM  (f  ru.  1).  The  outer  rna^s 
pp  *«-titf  a  lunar  ap|H'aranr«*  in  fnuitiil  .Hcrtion>,  and  lii*s  close 
iii":d«*  th<*  ba*M-ment  membrane  of  th«*  n*tina,  iM'ing  M'paratt-il 
fr«'iii  !t  by  Mifliri(*nt  Mpare  for  tlu*  entrance*  of  larg<*  trachral 
•Mv  iiii«l  11  thin  layt-r  <if  celU  rouiminghMl  with  tin*  tibtTs  from 
thr  r<-tina 

'  Tk*  llfmin  of  tkr  |W«      JiKini.  (  4*in|i    Nrurulufy.     Vol    VI.    V'^tr*  :t,  iMM. 
f%..  l.U  3l«i 
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Earlier  authors,  from  the  time  of  the  first  good  description  of 
the  finer  structure  of  the  optic  lobes  by  Berger,  to  Carrifire  and 
Viallanes,  evidently  did  not  understand  the  significance  of  this 
outer  fibrillar  mass.  Berger  and  Carrifere  considered  it  as  form- 
ing a  portion  of  the  retina,  and  Viallanes  found  in  it,  in  the 
case  of  the  dragon-fiy,  structures  tliat  he  denominated  neuro- 
matidia — structures  unrecognizable  in  the  bee,  and  really  with- 
out existence  in  any  of  the  arthropoda.  The  earlier  de- 
scription given  by  Hickson  much  more  nearly  approaches  the 
truth,  but  this  author  erred  in  supposing  what  he  saw  to  be 
protoplasmic  reticuli.  The  first  correct  understanding  of  this 
body  was  arrived  at  by  Parker,  in  his  application  of  methylene 
-blue  to  Astaciis,  But  between  the  Crustacea,  as  noted  by  Parker, 
and  the  hexapoda,  there  are  certain  differences  of  detail  thai 
are  readily  apparent  upon  a  comparison  of  the  figure  accom- 
panying this  paper  and  that  given  by  the  author  mentioned. 

Somewhat  inside  of  this  mass  is  the  first  or  outer  chiasma 
(x) — to  be  distinguished  as  such  only  in  horizontal  sections. 

Concerning  the  two  inner  fibrillar  masses  it  is  to  be  noted  thai 
each  is  composed  of  two  lenticular  finally  granular,  or  better, 
in  the  light  of  the  new  neurology,  finely  fibrillated  masses 
separated  by  a  loose  mass  of  fibers  that  never  assume  so  dark 
an  appearance  in  the  ordinary  stains.  Each  body  would,  if  it 
were  a  perfect  segment  of  a  sphere,  form  a  meniscus  lenticular 
mass  whose  convex  surface  is  directed  outward. 

From  the  middle  or  second  fibrillar  body  two  tracts  of  fibers 
pass  into  the  central  cerebral  mass  as  noted  in  my  earlier  paper. 
Each  arises  from  the  inter-lenticular  maas  of  loose  fibers  and 
emerges  at  nearly  the  same  spot  with  its  fellow  on  the  anterior 
side  of  the  body.  One  passes  inward  and  upward,  becoming 
what  I  liave  called  the  aniero-superior  optic  tract,  which  finally 
terminates  among  the  dendritic  fibrils  of  the  cells  of  the  adja- 
cent mushroom  bodies  {as  o.  t).  The  fibers  of  this  tract  origi- 
nate, as  has  previously  been  i)ointed  out,  from  a  group  of  cells 
lying  above  the  optic  body  {op,  b)  and  below  the  anterior  surface 
of  the  calyx  of  the  outer  mushroom  body. 

The  cells  and  their  processes  passing  inward  towards  the 
stalks  of  the  mushroom  bodies  can  be  readily  distinguished  in 
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preparmtionfl  by  von  Rath's  platino-aceto-picro-oemic  acid,  or 
br  my  forraaltn-copper-hsematoxylin,  method,  and  in  one  in- 
stance I  waa  able  to  follow  through  consecutive  sections,  in  a  bi- 
chromate of  silver  preparation,  the  entire  course  of  the  fibers 
from  the  cells  in  their  antero-superior  position  in  the  central 
cerebrum  to  their  T-like  branching  before  the  outer  stalk,  and 
thence  into  the  inter-lenticular  portion  of  the  second  fibrillar 
bodv. 

The  other  group  of  fibers,  after  passing  inwanl  and  slightly 
downward  for  a  short  distance,  turns  and  passes  backward 
between  the  inner  fibrillar  body  and  the  central  cerebrum, 
entering  the  latter  [>osteriorly  at  a  level  below  the  roots  of  the 
mushroom  bodies.  This  I  have  described  as  the  antero-itoMerittr 
optic  trad  (a.  p.  o.  /.). 

JusI  where  the  cells  of  origin  of  this  tract  of  fibers  are 
situated  has  not  vet  been  determined.  It  mav,  however,  be 
mentione<l,  that  I  have  found  in  prc^parations  by  the  bichro- 
mate of  silver  method,  cells,  situated  near  the  anterior  edge  of 
the  second  fibrillar  mass  sending,  in  several  cases,  their  pro- 
cei»«e«  into  the  loose  inter-lenticular  mass.  It  may  be  that 
thene  are  the  cells  of  origin  of  the  tract  (1). 

Tracts  of  fil>ers  are  likewise  found  issuing  from  the  inter- 
lenticular  space  of  the  inner  or  third  fibrillar  body.  They  are 
not,  however.  n*stricl4»d  to  one  spot  in  finding  egress,  but  issue 
along  the  entire  hinder  margin  of  the  l)ody  ;  and  it  is  rather 
difficult  to  distinguish  them  otherwise  than  as  the  p**$ierim 
opiw  trnds.  Their  number  varies  according  to  the  plane  of 
sectioning,  and.  it  may  be,  also  with  ditlerent  individuals. 
There  are  rhiolly  to  In?  nottnl,  however,  first,  an  upprr  tract 
that  seems  t4»  |»ass  over  the  median  line  of  thr  brain  to  the 
inner  liody  of  the  op|»osite  IoIk*,  This  trart  nndoubte<lly  gives 
off  branches  by  the  way.  and  it  is  possible  that  tlir  cv\U  of 
ongin  of  its  fiWrs  are  t4>  In*  found  on  the  iK)Htorior  >ide  of  the 
brain  btdow  the  inner  mushroom  btnlies.  At  a  level  S4>nH'what 
beb»w  the  inn<*r  roots  of  tin*  nnishroom  boilies  there  i*«  another 
tract  that  takes  a  nearly  straight  coupm*  from  one  inner  Inxiy 
to  the  otlier  on  the  op|H»site  side  of  the  brain  Fn>m  this  tract 
V'ialUnes   was   unable  to   find    evidence   of  lateral   fibrillar 
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branches  in  the  central  cerebrum,  and,  after  all  the  methods 
employed  by  me,  I  am  compelled  to  say  tliat  I  have  been  able 
to  do  little  better.  In  one  preparation  by  my  formalin-hfiema- 
tozylin  method  there  seems  to  be  evidence  of  such  branches ; 
but  I  have  found  no  such  evidence  in  bichromate  of  silver 
preparations.  Finally,  there  are  several  small  tracts  below  the 
last  that  terminate  in  the  adjacent  region  of  the  central  portion 
of  the  brain,  and  in  the  neighborhood  of  the  terminations  of 
the  antero -posterior  optic  tract. 

The  situation  of  the  cells  of  origin  of  these  tracts  has  not 
been  definitely  determined,  but  some  of  them  no  doubt  may  be 
found  in  the  neighboring  posterior  mass  of  cells  (5  and  6). 

Two  other  tracts  of  fibres  leave  the  inner  fibrillar  body. 
From  the  inner  or  concave  surface  of  this  there  issue  a  large 
number  of  fibers  that  appear  to  be  gathered  up  into  two 
bundles.  One  of  these  passes  forward  as  the  anterior  optic  trad 
and  terminates  in  the  optic  body  (a,  o,  t ;  op.  b),  a  small  oval 
mass  of  fibrillar  substance  just  above  the  antennal  lobe.  The 
other  passes  upward  as  the  postero-atiperior  optic  tract.  It  joins 
the  an  tero-superior  tract  for  a  short  distance,  and  then  passes 
behind  the  stalks  and  apparently  into  the  calices  of  the  mush- 
room bodies. 

Tq  tliis  description  and  the  one  I  gave  in  my  former  paper 
one  might  object,  basing  the  objection  upon  the  course  and 
peculiarities  of  the  fibers  of  the  antero-superior  tract,  that 
since  there  is  a  tract  of  fibers  connecting  the  inter-lenticular 
space  of  the  second  fibrillar  body  with  the  calices  of  the  mush- 
room bodies,  one  would  expect  to  find  this  posterior  tract 
making  similar  connections  with  the  inner  body.  The  point 
was  a  difficult  one  to  decide,  and  caused  me  an  expenditure  of 
eonsiderable  time  in  coming  to  a  conclusion  :  but  the  evidence 
of  my  sections,  both  those  by  the  formalin-copper-hajmatoxylin 
and  those  by  the  bichromate  of  silver,  especially  the  latter, 
method,  appears  to  be  in  favor  of  the  description  that  I  have 
given. 

Considering  now  the  denser  mass  of  the  fibrillar  bodies  it 
may  l>e  siiid  that  in  sections  treated  by  the  formalin-copi)er- 
hsematoxylin  method  one  may  find  evidence  of  fibers  passing 
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through  them  in  a  direction  nearly  at  right  angles  to  their  two 
aarfaoes.  But  rach  eyidence  is  always  fragmentary,  and  it  is 
DOl  until  one  employs  the  bichromate  of  silver  method  and 
thick  sections  that  one  is  able  to  find  unbroken  individual 
fibres  passing  thus  from  one  side  to  the  other.  Such  fibers 
always  show  short  arborescent  branches  in  the  outer  and  also 
in  the  inner  lenticular  mass.  From  the  inner  surface  of  the 
second  fibrillar  body  they  pass  inward  to  the  outer  surface  of 
the  third  body,  which  they  enter,  terminating  arborescently  a 
little  below  the  surface.  In  this  passage  from  one  mass  to  the 
other  they  form,  ss  seen  in  horizontal  sections,  a  chiasms ;  so 
chat  a  fiber  emerging  from  the  anterior  side  of  the  middle  body 
enters  on  tlie  posterior  side  of  the  inner  body. 

In  many  instances  cellular  connections  were  seen  with  the 
fragments  of  fibers  crossing  the  masses  and  presenting  the  short 
lateral  branches  mentioned.  In  such  instances  the  impreg- 
nated cells  were  found  in  the  groups  of  ccIIh  .lying  anteriorly 
and  {losteriorly  near  the  fibrillar  bodies  (2,  2',  2",  3,  3',  3''). 
Their  pn»cessee  do  not  always  enter  tlu*  fibrillar  bodies  imme- 
diately  u|»on  reaching  them,  but  run  along  the  surface,  curving 
around  i\n*  fillers  that  do  enter,  and  altogether  prcsi*ntlng  a 
aom«*what  lattice-like  ap|Knirance  when  viowe4l  at  right  angles 
Co  the  f«urfac«  of  the  body. 

Fn»m  the  inn<*r  mass  such  crosi«in^  fillers  have  fr(*quc*ntly 
be«»n  readily  tract^abh*  into  the*  anterior  tract  goin^  to  the* optic 
body,  but  not  into  the  |KMti*ro-Hn|»erior  tract,  which  I  was 
oblig«^l  U»  make  out  in  heavily  iniprcgnattMl  H|HH*ini4*ns. 

From  th<*  outer  tiurface  of  the  niiddh*  IkxIv  individual  fibreif 
have  oft4*n  Ikhmi  traceable  nrarlv  to  i\w  l)aH<*tnt*nt  menihraiu*of 
the  retina,  fach  {K)9terior  filnT  cr«msing  to  the  anterior  ^idi^ 
fonning  with  the  ant^'rior  fil>erMtht*outi*r  rhisMnui,  an<I  outride 
of  thiM  the  |>eculiar  paliHa<le-likt*  ap|K*arancM*  that  has  Imh^u 
notr<l  by  the  earlier  authon*. 

Such  filM*ni  t4*nninat<*  proxinially  in  the  out4*r  loiitirular 
portion  of  tin*  niiddh*  Ixxlv  in  tint*  hranchlct^.  Now  and  then 
a  fiber  entering  thin  niajb«  ap|MiriMitly  from  the  paliniuic-like 
group  of  fib<*rB  given  otfa  ft*w  lateral  branch U*t?i  an<l  continues 
to  the  opponite  side.     Such  cases  I  havt*  intt*rprett*il  to  l>e  the 
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processes  of  the  cells  belonging  to  this  middle  body,  but  which 
have  not  been  impregnated. 

In  other  instances  than  those  showing  the  fibers  throughout 
their  course  nearly  to  the  basement  membrane  of  the  retina, 
one  finds  fibers,  or  fiber  groups,  entering  from  each  retinal 
element  and  continuing  for  some  distance  in  through  the  pali- 
sade of  fibers. 

In  some  cases  cells  belonging  to  the  group  just  inside  of  the 
basement  membrane,  which  were  described  by  Berger  as  the 
cells  of  the  granular  layer,  are  found  impregnated  and  with 
their  processes  connecting  with  the  fibres  just  described.  In 
other  instances  fibers  with  short  lateral  branchlets  are  to  be 
noted,  the  branchlets  occurring  in  the  region  of  the  outer  fibril- 
lar body. 

From  the  details  noted  it  appears  that  the  elements  from  the 
retina  terminate  each  in  a  small  tuft  of  fine  branches  in  the 
outer  fibrillar  body,  and  come  in  contact  with  the  fine  lateral 
branchlets  given  oflF  in  the  same  region  by  fibers  originating 
from  the  cells  in  Berger*8  granular  layer.  These  latter  fibers, 
forming  elements  No.  1,  then  continue  on  through  the  outer 
body;  forming  the  palisade-like  arrangement  of  fibers  and  the 
outer  chiasma,  and  finally  terminate  arborescently  in  the 
outer  lenticular  mass  of  the  middle  body.  The  reasons  that 
fibers  from  the  retina  seem  to  cross  the  outer  body,  forming  a 
continuous  passage  between  the  basement  membrane  and  the 
middle  body  is,  it  seems,  that  the  lateral  branchlets  of  elements 
No.  1  are  very  short,  and  the  two  small  fibers  are  so  closely 
applied  together  as  to  appear  as  one  where  they  are  heavily 
impregnated  with  bichromate  of  silver. 

From  the  elements  forming  the  optic  lobes  of  the  higher 
crustucea,  as  described  by  Parker,  these  and  the  elements  be- 
longing to  the  middle  and  the  inner  fibrillar  bodies,  noted  io 
the  figure  as  elements  2  and  3  respectively,  differ  in  not  foim* 
ing  a  T-Iike  figure,  or  in  having  a  group  of  short  lateral  den- 
drites rather  than  one  dendritic  branch.  This  difference,  iti* 
plain,  depends  upon  the  location  of  the  cell-body  of  the  element- 
In  the  Crustacea  the  latter,  as  shown  by  Parker,  is  situated 
between  the  fibrillar  bodies  that  the  two  branches  of  its  proceed 
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connect.    In  the  bee  it  is  situated  outside  of  the  outer  of  the 
two  bodies  that  are  connected. 

In  summarizing  the  matter  as  just  described,  and  as  shown 
in  my  drawings  and  sections,  it  appears  that,  setting  aside  the 
outer  or  retinal  elements,  there  are  concerned  in  the  trans- 
mission of  visual  stimuli  to  the  central  portion  of  the  brain 
some  six  or  seven  neural  elements,  and  that  such  stimuli 
may  reach  (1)  the  optic  body,  (2)  the  mushroom  bodies,  and 
(3)  the  hinder  lower  portion  of  the  brain,  and  that  they 
may  pass  over  one  or  the  other  of  the  optic  commissures — 
provided  the  upper  one  is  a  real  commissure — to  the  inner 
fibrillar  body  of  the  opposite  lobe,  and  thus  indirectly  reach 
the  mushroom  bodies,  the  optic  body,  and  the  posterior 
region  of  the  brain  on  the  opposite  side.  Further,  it  may  be 
seen  that  there  may  be  either  three  or  four,  or  possibly  more 
—but  at  least  three — neural  elements  concerned  in  the  trans- 
mission of  a  single  stimulus.  Thus,  a  stimulus  may  reach  the 
optic  body,  the  mushroom  bodies,  and  the  loWer  posterior  por- 
tion of  the  brain  as  follows : 

The  mushroom  bodies, 

By  three  elements,  1  a — 2  b — (a.-s-otr.)  or 

1  a— 2  b— 3  d. 
The  optic  body. 

By  three  elements,  1  a — 2  b — 3  d. 

The  lower-hinder  brain, 

By  three  elements,  1  a — 2  b — (a.p.t). 

By  four  elements,  1  a — 2  b — 3  d — (p.o.t.). 

Further  it  appears  that  a  single  stimulus  might  reach  all 
ttiroe  cerebral  centers. 

This  explanation  seems  to  accord  best  witli  the  existence  of 
two  sets  of  fibrillar  branchlets  upon  one  element  (b.c.  and  d.e.) ; 
but  it  must  be  held  to  be  hypothetical,  since  I  have  not  been 
able  to  ascertain  definitely  whether  the  terminals  of  the  fibers 
of  the  posterior,  the  antero-superior,  and  the  antero-posterior 
optic  tracts  connect  only  with  the  secondary  branchlets  (c  and 
^\  It  connections  are  made  with  the  primary  sets  (b  and  d) 
then  the  matter  becomes  much  more  complicated. 
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Explanation  of  Plats, 
(diagramatic.) 

a,  a^  a'^         Outer  fibrillar  connections  in  the  outer  fibrillar 

body. 
a.o.t.  Anterior  optic  tract.' 

a.-p.o.t.  Antero-posterior  optic  tract. 

a.-s.o.t.  Antero-superior  optic  tract. 

b,  b^  h'\        Fibrillar   connections  in  the   outer  lenticular 

mass  of  the.  middle  body, 
b.m.  Basement  membrane  of  the  retina. 

c,  c^  c".  Fibrillar  connections  of  the  inner  lenticular  mass 

of  the  middle  body. 

d,  d',  d".        Fibrillar  connections  of  the  outer  lenticular  mass 

of  the  inner  body. 
D.c.  Dorso-cerebrum. 

e,  e^  e'\  Fibrillar  connections  of  the  inner  lenticular  mass 

of  the  inner  body, 
f.m.  1,  2,  3.     Fibrillar  bodies  1,  2  and  3,  or  outer,  middle,  and 

inner, 
l.o.c.  Lower  optic  commissure, 

p.o.t.  Posterior  optic  tracts, 

p.-s.o.t.  Postero-superior  optic  tract. 

St.  Stalk  of  the  outer  mushroom  body, 

u.o.c.  Upper  optic  commissure. 

4,  5,  6.  Supposed  location  of  the  cells  of  origin  of  the 

fibers  of  the  a.-p.o.t.  and  the  p,o,t, 
X.  The  outer  chiasma. 

z.  The  inner  chiasma. 

'  The  tnct  to  the  optic  bodj  ( op.  b. ) 
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SOME  NOTES  ON  THE  FLORA  AND  FAUNA  OF 

MAMMOTH  CAVE.  KY.» 

By  R.  EIllsworth  Call,  Ph.  D. 

In  1889  there  was  published  by  the  general  government 
Dr.  A.  S.  Packard's  ''Cave  Fauna  of  North  America,  with  Re- 
marks* on  the  Anatomy  of  the  Brain  and  the  Origin  of  the 
Blind  S|>ecies/'  wliich  constitutes  the  most  complete  treatise  on 
cave  animals  which  has  api>eared  in  this  country.  In  that 
work  then*  were  li8te<]  eight  genera  and  nine  8|>ecie8  of  Infu- 
soria, three  genera  and  sftecies  of  Vermes,  four  genera  and 
s|MH:ieH  of  (.'ruHtacea,  eight  genera  and  s|»ecie8  of  Arachnida, 
one  of  Myrio|NMla,  twelve  genera  and  f(>urti»ens|>ecieflof  Insecta, 
and  two  genera  and  .s|»ecies  of  fishes,  all  from  Mammoth  Cave. 
Dr.  I^ackard  also  adds  a  list  of  )<eventoen  forms  said  to  be  liv- 
ing tem{)orarily  in  the  cavern,  most  of  which  are  listed  on  the 
authority  of  others.  Of  thcst»  one,  Sprler/HS  or  cave  salamander, 
is  liM«*d  on  the  uniHTtain  authority  of  one  of  the  guides.  Ex- 
cluding this  list  of  seventeen,  which  includes  three  forms  of 
Ilriij"  which  most  certainly  came  in  from  without,  after  death, 
and  in  tItmtwiHxi,  there  remains  a  total  of  fnrty-one  s|»ecics. 
Scvm  ttf  thrjM*  are  uncertain  either  in  their  generic  or  .xiKHiitic 
relation!*,  as  ap|»ear8  from  the  mark  of  doubt  which  is  adilinl 
to  them.  Of  many  of  the  forms  ciauvrning  which  then*  is  no 
manner  of  liouht  there  are  excellent  <iescriptions  and  tigurt*s. 

It  i«*  n<it  my  prew*nt  pur|N>M*  t4i  s{H*ak  of  tli«*  forms  which 
Wen*  known  fnun  Mammoth  <'ave  prior  to  my  own  |H*ri<Ml  of 

fttu<lv.«'xcei*t  in  th«' most  incidental  manner.   On  the  i^ontrarv, 

•  •  • 

it  i«*  de^igneil  only  to  s|N*ak  on  the  additions  which  more  care- 
ful inveMigatioii  has  brought  to  light. 

In  the  «*tU(lv  of  this  new  material  the  writtT  ban  lN*i*n  assiste^l 
by  th«-  fallowing  gentlemen,  wh<iH<>  nanu*s  an*  mention<M|  l>oth 
that  the  ftilh-Mt  cn*ilit  may  Im*  given  them  an<i  that  their  high 
aiithorttv  mav  attn<*h  t4»tlie  determinations  nf  iheM-veral  forms 
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as  being  new.  For  the  Diptera,  Mr.  D.  W.  Coquillett,  of  the 
Department  of  Agriculture,  Washington ;  for  the  AcarinXj 
JTiymnurx,  Therididse  and  related  forms,  Mr.  Nathan  Banks,  of 
Sea  Cliff,  New  York ;  for  the  microscopic  plants,  Dr.  Roland 
Thaxter,  of  Harvard  University.  It  is  quite  sure,  therefore, 
that  the  determinations  in  these  groups  are  quite  accurate  and 
authentic.  For  the  single  mollusk  and  the  larger  fungi  the 
writer  is  alone  responsible. 

The  conditions  under  which  collections  are  made  in  Mam- 
moth Cave  are  not  of  the  simplest  character.  The  cavern  itself 
is  very  great,  and  the  forms  of  life  neither  large,  as  a  rule,  nor 
abundant.  Hours  may  be  spent  by  a  novitiate  without  any 
success  attending  his  efforts,  and  it  is  only  after  much  search 
and  repeated  failures  that  he  begins  to  realize  that  the  distri- 
bution of  life  within  the  cave  obeys  certain  laws.  Animals  are 
not  found  everywhere ;  nor  are  they  found  in  association,  except 
in  a  few  instances.  Visitors  frequently  spend  hours  in  the 
cavern  and  fail  to  see  any  evidence  of  life ;  but  one  who  is 
somewhat  familiar  with  the  habits  of  insects  soon  discovers 
that  the  same  principles  which  govern  their  distribution  in  the 
realms  of  light  prevail  in  the  subterranean  world.  In  a  short 
time  one  soon  learns  where  not  to  look  for  life,  a  fact  of  as  great 
importance  to  one  whose  time  is  limited  as  to  know  where  to 
look.  The  darkness  is  inconceivably  great,  and  hangs  like  a 
great  burden  on  one  who  seeks  the  smaller  forms.  The  crude 
methods  of  illumination  avail  to  lighten  but  a  small  area  at  a 
time,  and  most  of  the  forms  appear  to  be  sensitive  to  light  while 
not  possessing  organs  of  vision  ;  such,  at  least,  is  my  conclusion 
after  some  years  of  collecting,  though,  it  is  true  that  the  heat 
of  the  lamf)S  may  be  the  prime  cause  of  the  haste  which  many 
species  evince  when  disturbed.  From  my  experience  in  Mam- 
moth Cave  I  have  learned  that  it  is  practically  useless  to  hunt 
for  insects  where  the  cave  is  very  dry  ;  regions  of  wet  soil  or 
sides  are  the  most  favorable  localities  for  all  the  insocta.  The 
smaller  rills  and  springs  in  the  cave  usually  contain  an  abund- 
ance of  small  crustaceans,  but  mainly  of  two  forms ;  aside  from 
these  but  one  form  of  life  is  common  in  the  water,  or  fairly  so. 
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and  that  is  the  small  white  leech.  An  undetermined  nematode 
worm,  two  specimens  in  all,  has  been  found  by  the  writer  in  a 
small  rill  which  furnishes  the  water  to  Richardson's  Spring,  in 
the  l^abyrinth.  On  the  walls  about  such  places  the  "cave 
crickets'* abound,  and  under  the  flat  stones  along  the  way  may 
be  found  the  very  small  and  white  spiders,  associated  with  the 
small  white  and  delicate  Camjiodm  cookfi.  Occasionally  a 
brownish  l)eetle,  Anophthalmu^f,  scurries  across  the  over- turned 
stone,  or  may  be  seen  running  rapidly  over  the  moist  sands. 
In  a  few  localities,  where  decaying  toadstools  are  found,  or 
where  decaying  vegetation  of  other  sorts  occurs,  small  flies 
occasionally  appear  fluttering  in  uncertain  way  al)out  the  lamps 
or  run  rapidly  over  the  wet  sand.  In  a  single  locality  ap[>ears 
the  minute  mollusk,  which  we  herein  describe,  the  only  known 
form  which  is  a  true  cave  mollusk  in  this  cavern. 

To  the  list  of  cave  animals  which  ap[>ear8  in  Packard's  mono- 
graph must  now  be  added  seven  forms,  which  are  new  to  science, 
and  several  forms  which,  while  known,  have  not  before  been 
definitely  re|H>rte<]  from  Mammoth  Cave.  Without  exception 
the  new  forms  are  very  minute,  and  this  fact  is  in  itself  suffi- 
cient to  explain  their  lateap|>earanc<Mn  li^^t^^  of  thecave  fauna. 
Without  att4»mpt  to  arrange  them  into  strict  systematic  grou|>s 
it  will  l»e  €*nough  t^isay  that  there  is  one  new  mollusk,  one  new 
dipterous  innec^t,  two  new  thyMiinurids^onenew  |)5MK*id,  one  new 
p0eud««corpionid,  two  new  ararinidM,  among  the  animal.** ;  while 
several  others  have  l>een  colhvted  in  Mifliciently  great  nuni- 
bem  to  m*ttle  doul>tf«conn<*ct(H]  with  their  nflinitie}*,  or  to  make 
absolutely  certain  previous  doubtful  records  or  their  occur- 
rence. This  is  tnie  of  the  two  dipteroun  fornix  hitherto  listed 
as  Srittrn  and  Utorn^  without  siMvitie  names. 

The  des4*riptionH  which  follow  fin*  prepared  fn>m  the  mate- 
rial CfdliM*to4l  by  me  by  the  g«*ntlt*iiH*ii  wlnise  imnu>s  are  a|>- 
pendwl  to  ihe  m*venil  forms,  and  the  spe<'i<»s  are  to  l)e  quotinl 
with  their  names  in  authondiip  This  pa|H'r  for  the  first  time 
pmentii  thesi*  new  form**  to  srienri';  thi'ir  authors  i^hould  have 
the  fullest  cre^lit  in  citations.  Tli<*^<*  new  forms  niav  Ix*  de- 
scritMHl  aM  follows: 
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THT8ANURA. 

**  ErUomobrya  cavicola  Banks.    Nov.  sp.    (Plate  X,  Fig.  2.) 

"  Length  2  mm.  Whitish  hyaline,  intestine  showing  throagh 
darker ;  clothed  with  rather  long  scattered  bristles  and  finer, 
shorter  hairs;  head  not  broader  at  tip  in  side  view;  no  eyes; 
antennee  one-third  longer  than  the  head,  first  joint  very  shorty 
second  twice  as  long,  third  shorter,  fourth  longest ;  legs  short, 
two  claws  at  tips;  mesothorax  no  longer  than  metathorax; 
first  abdominal  segment  indistinct,  fourth  longer  than  third 
or  second,  fifth  apparently  entire,  blunt  at  tip ;  furcula  rather 
slender,  mucrones  curved.  Several  specimens.  Mammoth 
Cave,  Kentucky."    (Banks.) 

This  minute  species  occurs  in  very  great  numbers  in  a  single 
locality,  a  side  avenue  which  leads  over  the  narrow  passage 
called  the  Labyrinth  to  the  top  of  Gorin's  Dome,  in  the  older 
portion  of  the  cave.  In  collecting  it  I  had  to  lie  on  my  face 
with  the  lamp  close  to  the  ground,  and  on  turning  over  a  frag* 
ment  of  an  old  wheel-barrow,  that  had  been  in  the  cave  for  two 
score  or  more  years,  and  was  so  rotten  that  slight  eflbrt  only 
was  needed  to  tear  it  to  bits,  these  little  insects  would  be  seen 
running  about  in  every  possible  direction  and  in  great  haste. 
They  were  both  on  the  under  surface  of  the  fragments  of  wood 
and  also  on  the  earth  under  them  in  equal  numbers ;  when  dis- 
turbed in  the  attempt  to  secure  them  the  characteristic  jump- 
ing movement  of  the  group  availed  here  to  make  collection 
difficult.  It  was  noticed  that  many  of  them  in  springing  up 
in  the  air  would  rise  to  an  extraoMinary  height  for  so  small 
an  insect,  frequently  two  or  even  three  inches  from  the  board. 
Others  would  land  in  nearly  the  same  place  as  that  from  which 
they  started,  having  a  kind  of  boomerang  movement  that  was, 
at  least,  curious.  A  paper  bag  would  have  secured  hundreds 
by  taking  stick  and  all ;  but,  as  is  usual  on  such  occasions,  the 
paper  bag  was  not  at  hand.  It  is  interesting  to  note,  that  while 
they  represented  a  generation  that  must  have  been  along  way 
from  their  beginning  in  the  cave,  introduced,  of  course,  from 
the  outside  world  originally,  they  still  retained  the  habits  of 
their  earlier  ancestors  and  of  the  group,  and  sought,  in  the 
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deiiflMt  darkness,  the  security  of  the  under  surface  of  their 
shelters.  It  would  seem  that  this  habit,  which  is  quite  general 
for  all  the  cave  species  observed  by  me,  would  be  a  strong  argu^ 
ment  in  direct  proof  of  the  outside  origin  of  the  fauna  as  a 
whole.  While  many  generations  have  passed  these  forms  hide 
in  the  regions  of  perpetual  darkness  as  completely  and  system- 
atical I  v  as  do  their  cousins  and  nearer  relatives  of  the  surface. 

m 

It  is  further  interesting  to  note  that  this  species  is  eyeless,  a 
Cict  to  which  Mr.  Banks  calls  attention  in  his  description. 

**  Smyfdhunis  mamvwnthia  Banks.    Nov.  sp.    (Plate  X,  Fig.  1.) 

"  lisngth  1  mm.  White  hyaline.  Eyes  distinct;  antennie 
have  the  first  joint  very  short;  second  twice  as  long;  third 
equal  to  second ;  fourth  much  longer,  divided  into  five  parts, 
the  basal  one  long,  the  following  three  short,  suboqual,  and  a 
longer,  slender  one  at  tip;  all,  except  the  last  joint,  with  hairs 
at  lip.  Ijegn  are  mo<lerately  long,  two  claws  at  the  tip,  each 
witli  a  tooth  alKive,  the  outer  claw  an  long  as  the  width  of  the 
tibia.  There  is  a  small  tooth  l>elow  on  the  dentes  before  the 
tip.  and  a  larger  one  (»n  the  out^^ide  at  tip  over  the  insertion  of 
tlie  niurrono!! ;  the  hitter  are  shorter  than  the  dentcit,  finely 
semiti*  b4*low  and  with  rurvcMi  tip.  (juit4»  a  nunilnT  of  short 
haim  <»n  the  |KM<t4Tior  half  of  the  abdomen,  and  on  the  anal 
tubercle.  Three  hia^ciniens,  Manimotli  Cave,  Kentucky." 
(Banks.) 

Of  them*  fip<*cimen!)  one  wuh  found  in  aAMK*iation  with  the 
fonn  <i<'?«4'rilHHi  alN>ve,  whil^two  were  found  under  damp  Htonc*fi 
near  Kirhurdi«onV  Spring,  in  the  Labyrinth.  The  form  moves 
slowly  alKiUt,  under  the  intiuenre  of  the  heat  from  the  lamps, 
but  iipring?>  vt*ry  like  the  Kntnmohnja  when  the  attempt  i^tnuide 
to  tjike  It.  The  white  color  alone  enahles  one  to  detinrt  it 
during  its  hI(»w  emu lin^  movement.**;  u  c<insi«ieral»le  number 
escafHNi  liefiiretlMjy  could  Ih*  H4*iztHl.  dirt  and  all.  by  the  furci'pM. 
1  judgt*  iIm*  •(p«M*it*s  \o  hv  fairly  ci»ninion,  .sinrf  on«*  of  my  note- 
bo«»k«  recoriN  the  fnmi  as  (K*currin^  in  some  numlMTM  na  f<»|- 
b>W4:  *' Small  mite-like  forniH  abundant  nndt-r  .nticks  near 
RichardM>n**«  Sprini;  :  with  them  are  ran*  exiimple**  i>(  Attthmfna 
mntniit4Hiihitt  Telkpf."     .Mr  Bank;*'  tigun*?*  are  very  character- 


382  The  American  NatwraUd.  {Umj, 

istic,  and  well  illustrate  the  hairy  character  of  the  animal.  It 
has  only  occurred  to  me  in  this  single  locality,  but  may  be 
found  at  other  places  in  the  cave  where  there  are  similar  con- 
ditions of  moisture. 

PSOCIDiE. 

"Dorypteryx  (/)  hageni  Banks.     Nov.  sp.    (Plate  X,  Fig.  4.) 

"  Length  1.5  mm.  Wholly  pale,  except  reddish-brown  eyes 
and  mandibles.  Head,  thorax,  legs  and  hind  segments  of  abdo- 
men clothed  with  fine  short  hairs.  Ocelli  sometimes  distinct, 
sometimes  not ;  basal  part  of  antennae  of  three  joints,  rest  miss- 
ing; maxillae  plainly  trifid ;  legs  slender,  tibisB  much  longer 
than  femora,  tarsi  three-jointed,  basal  joint  longest;  wings  rudi- 
mentary ;  second  segment  of  the  abdomen  very  long  and 
smooth,  subcylindric,  forming  the  greater  part  of  abdomen,  on 
the  venter  it  is  prolonged  by  a  median  triangular  piece  over 
the  next  segment;  other  segments  much  shorter,  and  tapering 
to  the  tip. 

"Several  nymphs  from  Mammoth  Cave,  Ky.  This  may  be 
the  species  to  which  Hagen  refers  in  Packard's  Cave  Memoir, 
but  it  certainly  is  not  the  Dori/pteryx  pallida  Aaron,  which 
differs  in  broader  nasus,  more  prominent  eyes  and  larger 
thorax."    (Banks.) 

A  number  of  specimens  were  found  under  wet  and  decaying 
fragments  of  boards  in  the  Labyrinth  in  a  small  pit  under  the 
w^ay  leading  to  the  top  of  Gorin's  Dome.  In  this  locality  are 
the  accumulations  of  many  years  of  replacement  of  old  bridges 
and  steps  which  lead  up  the  steep  declivity  which  is  so  near 
the  Dome,  and  the  debris,  well  decayed  and  crumbling,  affords 
the  richest  collecting  ground  in  the  cave.  Spiders,  flies,  beetles, 
crickets,  myriopods,  mites  all  are  here  and  the  largest  series 
to  be  found  at  any  single  place  may  be  obtained.  The  particu- 
lar forms  which  are  the  subject  of  this  description  find  abund- 
ant food  in  the  microscopic  fungi  which  here  abound. 

A('ARINA. 

^'RluKj'ulia  cavicola  Banks.     Nov.  sp.      (Plate  X,  Fig.  3.) 

"  Length  .7  mm.  Whitish,  legs  hyaline.  Cephalothorax 
pointed  behind,  and  with  a  distinct  segment  behind  it  and  be- 
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fore  the  abclonien,  cephalothorax  plainly  longer  than  broad, 
truncmte  iii  front,  no  eyes ;  the  abdomen  rather  narrow  at  baae, 
broadest  toward  the  middle  and  broadly  rounded  at  the  tip, 
showing  above  faint  transverse  marks  or  sutures;  legs  rather 
sUfUt,  witli  scattered  bristles ;  mandibles  large,  chelate,  u  little 
shorter  than  cephalothorax,  directed  slightly  downwards;  palpi 
a  little  longer  than  the  mandibles,  seaind  joint  three  times  as 
long  as  broad,  third  fully  twice  as  long  as  broadband  with  two 
briiflles  at  the  tip,  fourth  about  as  long  as  broad,  with  five  or 
six  bristles  at  the  tip  arrange<l  in  a  somewhat  radiate  fashion. 
**  Seveml  s{HH:inien8,  Mammoth  Cave,  Kentucky."  (Banks.) 
This  mite  is  a  somewhat  c<mimofi  s|»ecies,  and  is  found  on 
(he  underside  of  stones  in  damp  stations;  esiM'cially  may  it 
be  found  under  stones  on  which  the  egg  masst*s  of  the  cave 
ftpiiirr,  AnthrtJfia  minnmouihui  Telkpf,  occur.  I  do  not  know 
whether  it  attacks  these  masst*s  in  anv  wav,  but  the  association 
is  suggestive  of  that  conclusion.  The  species  is  one  of  the 
smallest  of  ttie  living  forms  found  in  the  cavern,  being  exceeded 
in  that  |iArticular  only  by  the  following  one.  It  has  only 
occurrtHl  in  cH>llei*tions  from  near  the  b(»tt4>m  of  the  Bottomless 
Tit  und  in  Blacksnake  Avenue,  in  which  Kirhanlson's  Spring 
IS  l<N>at4N].  Mi»r<*  than  two-thinls  (if  all  the  s|»ecit*s  known  from 
Mammoth  Cave  came  from  nrar  this  station  or  at  it. 

*'LftnfHMhjt  ninniuionthi't  Baiik^.      Nov.  sp.     (IMutr  X,  Fi^.  T).) 

*'  lifh^th  .r»  mm.  Tale  yellowish,  h*^s  paU*r.  I^>dy  oblong, 
n*uii<li'd  in  front  and  brliind  ;  cuphalothorax  as  bnmd  as  long, 
a  ftiiinuiK  *'y<*  oil  <*arli  .lidt*  ili.Htinrt ;  alMloiiion  glolK>M',  al>ov«'  a 
«iilvtrry  T  nnirk.  dorsum  with  a  few  hairs  above,  I(»n^(T<»nes  at 
tht*  tip.  and  Mnall  one**  «*arh  side  of  anal  o|H*niiig.  Irg  I  very 
long  and  ?>|t-nd<T,  f«*niur  I  a.**  long  as  IxkIv,  tibia  shorter,  nieta- 
t(ir«u**  muili  longer  than  l>ody,  tardus  ^horter,  apparently  not 
diviih*<i.  t«niur  IV  tlii<*ken<*d  ,  the  niandibl«*>  form  a  rather 
rjiingate  (one ;  palpi  plainly  longer,  joints  two  and  thret*  and 
9ub*^|ual,  ^malle.**t  at  bax*  antl  rather  elaxate  in  f<irm.  fourth 
amalhr  an«l  short4*r 

'•S«-v«ral    H|KHimens    from    Mammoth    Cave,    Kentucky." 
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In  all  I  have  secured  some  fifteen  specimens  of  this  little 
acarinidy  which  is  the  smallest  form  yet  discovered  in  the 
cavern.  It  occurs  on  the  underside  of  damp  stones  and  sticks, 
in  association  with  the  thysanurids,  which  are  described  herein^ 
and  is  easily  distinguished  in  collecting.  The  very  long  first 
pair  of  legs  give  it  a  most  peculiar  aspect,  and  as  they  are  al* 
ways  in  somewhat  rapid  motion  they  serve  to  discover  the 
little  insect  to  the  observer.  Then,  too,  the  species  has  the 
curious  habit  of  raising  itself  up  so  that  it  stands  on  the  first 
and  fourth  pair  of  legs  when  disturbed.  It  is  exceedingly  slow 
in  its  movements.  Vision  is  impossible  in  the  cave,  notwith- 
standing its  bright  eyes,  and  possibly  the  bristles  or  hairs  of  the 
posterior  abdomen,  on  dorsal  surface,  have  a  certain  tentacular 
function — using  the  word  in  the  sense  of  organ  of  touch.  It 
may  be  said  that  the  species  was  originally  detected,  and  subse- 
quently always  found,  by  lying  prone  on  the  ground  and  with 
the  lamp  as  close  as  possible  to  both  face  and  soil.  The  heat 
appears  to  disturb  the  minute  specks  of  pale  yellowish  color, 
and  they  appear  to  move;  then  dirt  and  all  were  collected  and 
transferred  to  the  alcohol  vial,  and  the  microscope  eventually 
discovered  the  animal.  At  the  first  and  several  following  trials 
it  was  a  matter  of  serious  question  whether  I  had  really  seen 
anything  move,  so  small  are  the  objects.  Like  many  another 
form  the  original  discovery  of  this  one  was  an  accident. 

DIPTERA. 

'Limosina  stygia  Coquillett.     Nov.  sp. 

"  Male  and  female  si)ecimens.  Black,  subshining,  the  palpi, 
front  coxa?,  apices  of  femora  and  bases  of  the  tibiae  (most  ex- 
tended on  the  front  pair),  also  bases  of  the  tarsi  and  of  the 
halteres,  yellowish.  Middle  tibiiu  each  bearing  a  bristle  on  the 
outer  side  above  the  middle,  a  pair  at  the  apex  on  the  outer 
side  and  a  single  one  on  the  inner  side  at  the  tip;  hind  tibia? 
destitute  of  a  spur  at  the  tips  ;  first  joint  of  hind  tarsi  one  and 
one-half  times  as  thick  as,  but  only  two-thirds  as  long  as,  the 
second,  twice  as  long  as  broad  ;  second  joint  one  and  one-half 
times  as  broad  as,  and  one  and  one-third  times  as  long  as,  the 
third;  remaining  joints  slightly  broader  than  but  only  two- 
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Fig.  1.  Sniynthnrus  mammonthia  Banks.  Fig.  2.  Entomohrya  cavicola 
Banks.  Fig.  8.  Rhagidia  cavicola  Banks.  Fig.  4.  Dorypteryx  (/)  hageni 
Banks.  Fig.  5.  Linopodes  nuimmouthia  Banks.  Figs.  6-7.  Carychium 
Stj/gium, 
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thirds  AS  long  as  the  third.  Scutellum  bare,  except  for  the  four 
marginal  bristles.  Wings  grayish  hyaline,  tip  of  second  vein 
nearly  midway  between  the  apices  of  the  first  and  third  veins, 
third  vein  nearly  straight,  terminating  close  to  the  extreme 
wing«ti|»,  fourth  vein  subobsolete  beyond  the  discal  cell,  fifth 
vein  continued  beyond  the  hind  cross-vein  overone-half  of  the 
length  of  the  latter,  second  basal  and  anal  cells  wanting, 
liength  l/i  mm.  to  3  mm.  Fifteen  specimens,  collected  in 
alcohol,  from  Mammoth  Cave,  Kentucky."    (Cioquillett.) 

A  considerable  number  of  additional  H[>ocimens  have  been 
«iecured  since  the  original  lot  which  was  forwarded  to  Mr. 
C*<H|uillett,  representing  both  sexes.  Thene  8[>ecimens  and  the 
original  ones  all  came  from  the  same  parts  of  the  ciive,  in  which 
the*  HfHHries  is  fairly  (*ommon.  The  number  of  individuals  ap- 
|M*ar8  to  l>e  quite  considerable,  and  many  more  could  have  been 
M*cured  with  a  gocMl  net  and  proi>er  appliances.  The  localities 
an*  all  in  River  Hall,  one  near  the  (^ascude,  which  is  to  the  right 
of  the  visitor  who  cnisses  the  Stvx  ;  the  other  is  near  the  head 
of  I*>ho  River.  In  both  localities  the  floor  of  the  cave  is  cov- 
en*<l  with  a  thick  coating  of  rich  mud,  which  contains  enough 
dt*A<l  «»r^anic  matter  to  |H*rrnit  the  rank  gn>wth  of  dumps  of 
IsrjTf  hynionomycetouH  fungi  of  the  genus  (Mprimm.  In  the 
dfCHving  s(K*cimenH  of  this  fungus  the  tlirs  are  found,  both 
in  Isrviil  furm  and  in  imagos.  Tiiev  run  al>out  ovt*r  Xhv  wet 
earth  iin<i  clav  rather  brisklv,  or,  if  disturUMi,  flv  a  short  (lis- 
tjin<f*  and  again  settle  down.  The  s|>eci(*s  is  the  smallest  that 
i«  fcMiiid  in  the  cave.  The  ImmIv  is,  however,  eonsiderahlv 
li<-ttvier  than  that  of  the  Hnfra  which  is  hen»in  descrituHl. 

Thf  two  forms  next  folhiwing  have  bt^en  reported  only  by 
geii«-n«'  name  fr«»ni  Mammoth  Cave.  The  material  collect«'d  by 
ine  wa««  Munewhat  abundant,  and  definitely  places  tlu»se  forms 
111  the  rave  fauna  The  original  deM-riptions  are  given  together 
mith  thf  bibliographic  re'eren <'!••> ;  th<*s4*  are  followtMl  by  a  new 
d«-<H^ripti«>n  pn*pared  I  y  .Mr  C<H|uillett,  bas<-d  upon  th*-  males, 
Ml  th«-  fin»t  caN*.  and  U|»on  ^^in-ciniens  of  Uith  M*xes  in  the  dr- 
S4Tiption  hen*in  newly  niad«v 

Srttt.n  ttn'mMnn^  Fitch.* 

*  Kkfvi  mnJi  S«roa<l  lUjiuru  uii  tbr  Nmiuus,  llviirfii-UI  and  other  liUMt-U  of  the 
huto  *4  S^w  York,  i^  Z\\  \<^\. 
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''  It  measures  0.08  in  length,  and  is  black,  with  the  thorax 
smooth  and  slightly  shining,  the  thighs  pale  and  whitish,  and 
the  wings  pellucid  and  glassy,  with  an  iridescent  violet  and 
red  reflection."    (Fitch.) 

This  very  brief  and  incomplete  description,  without  acoeas 
to  the  types,  would  hardly  enable  recognition  of  this  form.  To 
it  may  be  added  the  following : 

^'  Male.  Brownish-black ;  bases  of  the  halteres,  coxae,  femora 
and  tibisB,  yellow.  Antennae  as  long  as  the  body.  Each  apical 
joint  of  the  hypopygium  bears  a  cluster  of  short  spines  on  the 
apical  third  of  the  inner  side.  Wings  grayish  hyaline,  strongly 
iridescent,  veins  brown,  fourth  vein  more  slender  than  the 
others,  forking  at  a  point  beyond  the  tip  of  the  first  vein,  equal- 
ing the  greatest  width  of  the  marginal  cell,  the  anterior  fork  as 
long  as  the  preceding  section  of  that  vein  ;  last  section  of  the 
first  vein  about  as  long  as  the  preceding  section ;  costa  gently 
convex  on  the  basal  half. 

"  Female.  Same  as  the  male,  except  that  the  antenn®  are 
only  half  as  long  as  the  body.  Ijast  joint  of  the  ovipositor 
nearly  one-third  longer  than  broad.  Length  2  mm.  to  4  mm." 
(Coquillett.) 

A  number  of  specimens,  over  twenty  in  all,  were  obtained  at 
several  points  in  Mammoth  Cave.  One  locality  is  in  the  small 
dome  in  the  Labyrinth,  near  the  Bottomless  Pit ;  another,  is 
the  Mammoth  Dome,  in  another  part  of  the  cavern  ;  a  third  is 
at  Richardson's  Spring,  in  Black-snake  Avenue;  and  another 
is  at  the  bottom  of  Gorin*s  Dome.  At  Richardson's  Spring  was 
found  an  apple  quite  decayed  in  which  hundreds  of  the  larval 
forms  of  thissi>eeie8  were  found,  and  nearly  a  hundred  secured. 
Careful  search  in  suitable  localities  failed  to  disclose  the  pu- 
parium  of  this  form.  It  appears  to  be  quite  abundant  in  the 
damper  portions  of  the  cavern. 

Phora  rnfipcs  Meigen.* 

(Translation.)  **  Black,  halteres  white,  legs  reddish-yellow, 
wings  hyaline.     It  differs  from  the  foregoing  [nnnulala  Meig. 

'  KlAHsifikazion  und  ne8chreibung  der  europaiochen  zweiflugligen  Insektco, 
p  313,  1S04.     ( Work  not  accwnible. ) 

Sjst«iiimtische  Beschreibung  der  bekannten  europaiachen  zweifliigligeo  In- 
sekt«n,  pp.  216-217, 1830. 
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^ssfujipai  Meig.]  only  in  lacking  the  wliite  sutures  on  the  abdo* 
men.  The  male  has  a  nearly  conical,  long  haired  body.  One 
line." 

Mr.  Co<|uillett  has  prepared  the  following  description  from 
my  specimens: 

"  Pttom  mjiprs  Meigeu.  Male  and  female.  Brownish-black, 
palpi,  halteres  and  legs  yellowish.  The  four  lowest  median 
frontal  setae  directed  downwanl.  Legs  destitute  of  bristles  ex- 
cept a  pair  at  tip  of  inner  side  of  each  middle  tibia  and  a  single 
bristle  at  tip  of  inn^r  side  of  each  hind  tibia.  Abdomen  of  the 
male  covered  with  rather  long  and  nearly  erect  bristles.  Wings 
hyaline,  costa  from  base  to  tip  of  second  heavy  vein  fringed 
with  rather  long  bristles,  second  heavy  veins  forked  at  the 
apex,  first  slender  vein  arcuate  at  the  base,  then  nearly  straight 
to  the  tip.     length  2  mm.  to  li  mm.*'    (Coquillett.) 

This  ft|»ecies  appears  to  l)e  less  abundant  than  either  of  the 
other  dipterous  forms.  It  occurs  in  Mammoth  Dome  and  in 
the  l4ibvrinth,  in  association  with  the  Sciara  inamMans.  It 
flies  about  more  freely,  and  when  disturbed  does  not  again 
light  near  by.  In  the  Mammoth  IXime  I  found  the  species 
running  about  among  the  masses  of  Rhizomorpha,  which  are  so 
abundant  aw  very  old  and  decuyeil  tinilicrs  in  that  portion  of 
the  cave. 

M(»LI.rS4'A. 

Qtrychitun  niijgium.     Nov.  sp.     (Plate  X,  Figs.  t»-7.) 

Shell  minuti*,  white,  |>ellucid,  shining;  whorls  5  to  7^.7}  \\\ 
number,  convex  above  nixi  rather  flatteiu*<l  tK*l<»w,  apical  whorl 
bluiit-ruunde<l  in  most  spi*rimens,  occasionally  nion*  arute  , 
iiuturtf  deeply  impressed,  quite  rrgular;  a|»ertun*  a  little  less 
than  oni^-fourth  total  length  of  tht*  shell,  rather  hliarply  angu- 
lar aUive  and  broadly  rounde^I  Ih*Iow,  with  its  plane  forming 
a  very  acute  angle  with  axis  of  the  s1h*II  ;  lip  retloxed  in  mature 
specimens:  many  examples,  hut  not  all.  with  a  sharp,  white, 
and  long  dehti<!le  on  the  parietal  wall  nt*ar  the  juurtion  of  the 
up|ier|M>rtion  of  the  a[>ertural  lioiindary  ;  thr  npire  isgi'iierally 
quite  regularly  and  narrowly  eoiiical,  hut  the  Innly  whorl  is 
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somewhat  turgid.  The  length  of  the  shell  is  1.5  mm.  to  1^ 
mm.    The  aperture  is  nearly  as  broad  as  long.    (Call.) 

About  150  examples  of  this  minute  mollusk  were  secured 
during  various  visits  to  Mammoth  Dome,  in  Mammoth  Cave. 
They  were  found  on  the  wet  surfaces  of  the  old  bridge  timbers, 
in  that  portion  of  the  cavern,  which  have  remained  undisturbed 
for  fifty  or  more  years.  Growing  on  these  in  great  tufts  or 
masses,  forming  a  shaggy  mantle  that  enveloped  the  great  iim- 
bers  throughout  their  length,  was  a  species  of  RlihamorphOf  a 
peculiarly  modified  and  sterile  form  of  basidiomycetous  fungus ; 
in  the  midst  of  this  fungous  growth  occur  numerous  examples 
of  this  shell.  Occasional  specimens  are  found  on  the  under 
surfaces  of  the  wet  rocks  of  this  part  of  the  cave,  but  none  have 
ever  been  taken  in  a  dry  situation  in  the  Dome.  The  constant 
dripping  of  water,  which  in  the  wet  season  is  a  stream  falling 
from  the  roof  150  feet  above,  keeps  the  rocks  and  old  timbers, 
with  their  fungous  growth?,  all  continually  wet,  and,  except 
the  utter  darkness,  makes  the  place  a  desirable  home  for  "a 
well  brought  up"  Carychium, 

This  species  is  much  smaller  in  the  relative  size  of  the  aper- 
ture and  length  of  shell  than  its  nearest  ally  Carychiuvt  exiguum 
Say.  But  it  is  a  much  heavier  shell,  far  more  rounded  and 
shining  than  that  form.  Curychium  exignum  from  Indiana  and 
and  New  York,  with  which  I  have  compared  it,  is  a  much 
slenderer  shell.  Compared  with  the  doubtful  Qirychiuvi  exiU 
Lea  it  has  a  broader  body  whorl,  is  more  conical,  and  has  no 
striations,  which  are  marked  features  of  that  form.  Compared 
with  the  so-called  Qirt/chhun  occidaUale  the  shape  and  sire  of 
the  body  whorl  are  different,  the  form  of  the  lip  and  the  curva- 
ture of  the  outer  lip  above  are  distinct.  Since  our  form  seems 
to  be  constant  in  all  these  differences  it  has  been  decided  to 
present  it  under  the  name  of  Canjchiinn  styr/ium.  Specimens 
may  be  seen  in  the  Academies  of  Natural  Sciences  of  Philadel- 
phia and  Cincinnati,  and  in  the  United  States  National  Mu- 
seum. The  types  are  in  the  Call  Collection  at  the  Indiana 
State  University,  Bloomington. 

The  remainder  of  the  new  forms  are  plants,  and  but  a  brief 
mention  will  be  made  of  them.     Several  of  the  lower  fungi 
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have  been  reported  from  Mammoth  Cave,  but  most  of  tbem 
with  doubt  Among  the  larger  fungi  Hovey  has  reported  a 
apeciee  of  Agaricuo^  which,  however,  seems  to  have  been  wrongly 
determined,  since  the  form  is  a  Coprimu,  Collections  were 
made  at  various  localities;  indeed,  at  all  places  in  the  cave 
where  plant  life  occurs  at  all.  While  these  have  not  all  been 
carefully  studied  certain  facts  of  interest  have  been  gleaned. 
Tkese  now  follow. 

The  largest  form  known  in  the  cave  is  Coprifias  inicacau 
(Plate  XI).  This  occurs  only  in  River  Hall,  near  the  Cascades 
and  at  various  points  between  them  and  the  head  of  Echo 
River.  The  last  locality  seems  to  be  extremely  well  suited  to 
tbem,  for  they  grow  in  some  numbers,  and  in  clusters  of  several 
individuals.  As  is  well  known,  the  pileus  of  the  Coimui  is  de- 
liqueaoent  The  particular  form  from  the  cave  has  black  and 
rather  large  spores,  and  when,  in  maturity,  the  form  deliquesces, 
it  runs  over  a  considerable  area  of  the  wet  soil  surrounding  it 
and  makes  large  black  patches  of  sticky  or  gelatinous  matter. 
In  the  midst  of  this  black  area,  for  some  two  or  three  days,  the 
•tifiewill  remain  standing  and  afford  attractive  bits  tot  Adtbip$ 
and  liiora,  the  first  a  beetle,  the  second  a  fly.  In  the  pileus, 
befort*  doliqutiscenix*  is  completcil,  the  t>eetles  and  flics  alike 
mav  tie  found  in  the  burrows  which  thr  forint*r  havt'  niiidt*. 
5fany  larva*  wereobtaiiUNl  through  a  close  examination  of  fifty 
or  mon*  9|»ecim<*ns,  at  o\h*  time  or  another.  The  fuiigus  itself 
thrivcH  in  the  rich  mud  of  the  river  banks,  where  suflicient 
organic  matter  is  burie<l,  and  specimens  have  Iteen  seen  with 
l«mg  and  curletl  sti|K5?(  of  more  than  thirtiH*n  inches  length.  A 
locality  where  the  s(>ecies  may  always  l>e  found  is  at  the  third 
arch  or  landing  on  the  I'^ho  liiver.  on  the  steep  muddy  hanks 
of  the  river  near  the  bridge. 

On  the  old  timtM*rs  in  Mammoth  Dome  and  on  th(»se  of  the 
little  pit  near  (lorin's  Dome,  in  the  Labyrinth,  occurnMl  in 
great  numbi*rs  a  small  Przizn,  very  light  red4lish-l>rown  in  color 
and  thriving  well,  though  growing  in  al>M)lut4'  darkni^ss.  In  the 
Mammoth  Dome  the  form  must  have  long  stistaineil  itst*lf,  for 
it  ban  lM«en  many  years  since  timlM*n«  were  placiMl  there ;  unless, 
mdeed,  the  spores  were  introduced  in  a  very  likely  manner,  on 


890  The  American  NtOwraluL  [Mmj, 

the  smaller  .tree  timbersy  which  are  used  in  the  coustruction  of 
the  railings  and  walks  along  the  Styx  and  the  Dead  Sea.  These 
are  taken  into  the  cave  by  way  of  Little  Bat  Avenue,  and  Mam- 
moth  Dome,  being  let  down  from  the  top,  and  thence  taken  by 
Spark's  Avenue  to  River  Hall.  Whether  this  be  the  real  manner 
of  spore  introduction  matters  little ;  it  is  important  to  note  that 
a  form  which  almost  commonly  needs  the  light  and  warmth  of 
sunshine  to  develop  well  here  apparently  thrives  in  absolute 
darkness  and  at  a  temperature  which  averages  54^. 

In  this  same  locality  occurs  the  problematical  form  of  basi- 
diomycetous  fungus,  which  is  called  Rhizomorpha  violinaruf^ 
living  in  the  greatest  profusion  on  the  old  sticks  and  timbers 
which  here  abound.  Some  specimens  of  beams  that  have  re- 
mained in  the  lowest  and  wettest  portion  of  the  Mammoth 
Dome  for  many  years  are  covered  from  one  end  to  the  other 
with  the  long  root-like  filaments  of  this  plant.  The  greater 
number  of  the  living  filaments  were  of  a  deep  brownish  color, 
shading  into  a  very  light  red  tip,  which  became  colorless  at 
the  extreme  end.  They  appeared  to  be  covered  with  a  **  bloom  " 
which  was  lost  after  touching  them.  Opportunity  to  again 
examine  them  might  disclose  the  phosphorescent  phenomena 
for  which  these  forms  are  celebrated  in  mines,  a  fact  not  known 
to  me  at  the  time  of  their  original  collection.  The  species  occurs 
in  no  other  part  of  the  cave. 

At  numerous  localities,  where  there  is  some  moisture,  occur- 
ring on  dead  specimens  of  Hademvcus  mbterramay  the  so-called 
"  cave  cricket,"  is  Imria  {Sporotrichuvi)  densa  Link.  This  fungus 
is  one  of  the  most  beautiful  when  growing  in  suitable  stations, 
the  mass  appearing  as  a  flocoulent  bunch  of  cotton  clinging 
to  the  walls  or  lying  on  the  damp  earth.  I  have  found  the 
form  in  many  localities,  but  most  abundantly  in  El  Ghor  and 
along  River  Hall.  Associated  with  it  is  the  yellow  form  to 
which  the  name  oi  Imria  {Sporotriclnun)  fiavissimum  Link  has 
been  given.  But  the  yellowish  form  grows  less  luxuriantly 
and  is  found  on  other  decaying  matter,  while  the  first  named 
occurred  to  me  onlv  on  dead  Uadeiutrus. 

A  number  of  moulds  and  other  low  forms  have  been  colIecte<l 
by  me  at  different  times,  and  been  studied  by  Dr.  Thaxter,  of 
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Hmnrmrd  UDivenity,  to  whom  I  am  indebted  for  their  deter- 
niiuitioii*  Among  them  are  Microa$cu»  IwigirottrU  Zukal, 
Zmmtkidium  eeUare  Fr.,  Gymiuxucus  »etom»  Eidam,  GymuooBcus 
mmriHOiHM  EUdam,  and  several  otiiers  that  were  indeterminate. 
There  were  collected  also  a  probably  new  Cartnarma  and  Papu- 
lotpam^  a  new  Bowleria  and  two  '*  apparently  new  species  of 
(fyrHNoointii."  It  will  be  observed  at  once  that  many  of  these 
forms  are  well  known  ones,  and  in  explanation  of  that  fact  it 
is  sufficient  to  say  that  all  came  from  the  great  hall  beyond  the 
Echo  River,  which  is  called  Washington  Hall,  and  which  is  the 
favorite  lunch-station  of  ftarties  on  the  ''  long  route."  On  the 
debris  of  the  lunches,  on  the  chicken  bones  and  half-filled  egg 
shells,  occurs  a  wealth  of  these  minute  forms.  It  would  seem 
to  be  quite  clear  that  they  are  intro<luced  to  this  part  of  the 
cavern  with  lunches.  Their  internal  distribution  is  mainly 
effected  by  means  of  the  *'cavc  rat/'  NciAonia  magiMo'  Itaird, 
which  is  abundant  at  this  locality.  These  animals  drag  the 
bones  and  other  remains  of  lunches  to  great  distances,  and 
the  ii|K>re«  of  the  fungi  arecorrcs|>ondingly  widely  distributed. 

One  of  the  most  characteristic  and  marked  forms  that  the 
casual  vinitor  will  notice  is  the  widely  {Spreading  patches  of 
snow-white  fungus  which  covers  the  tK>ar<l8  of  bridges  and 
hangs  in  beautiful  festoons  from  timl>ers.  or  which  s[>rea(ls  over 
a  large  area  of  wet  earth  from  Mome  water-nonked  Ixmnl  as  a 
c(*nU*r,  es[KH*iaIly  in  the  Labyrinth  and  in  River  Hall.  This  is 
J/uT'/r  murrain  LiiHuvUH,  and  is  <|uite  abundant.  I  have  M^en 
fiatrhest  extending  fn>m  an  old  timber  that  covered  two  .Hijuare 
yards  ami  otlit*n(  which  quite  covertnl  the  walls  in  s«)me  favore<l 
placket.  Thin  plant  is  th<*  most  conspicuous  ftingus  in  the 
cavern.     The  others  must  b**  l<M)keil  for  ej«|H'rially  to  In*  seen. 

At  two  pliiceH  in  the  cave  occurs  a  very  ahnorinal  s|M»<*ies  of 
y'nit*f  { piJt/jBoniji)  tiffftltiiuitiiM  iVrs.,  whic  h  is  certainly  intnMlticed 
frttm  the  outi*ide  on  the  timl»erH  on  w  Inch  it  is  found.  The 
original  form  is  illuntrated  by  s|K*cinieii*4  which.  (»n  coni[»aring 
it  with  the  cave  s|»ecinien,  one  may  ii«»te  the  wide  <Iivergence 
fn»m  the  typical  forn).  I>r.  diarh-s  II  Peck  -ays  ot  thin  s|khm- 
ni«*n  *'  It  is.  of  e(»un*«».  very  imperfeclJN  developed,  having  no 
hymeniuin,  as  is  usual  when  it  grows  in  tiainp.  dark  places, as 
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in  cavesy  old  mineSy  wells,  etc.  I  have  specimens  from  the  coal 
mines  of  Pennsylvania  in  which  the  growth  is  much  lai^ger 
tlian  this.  I  suspect  it  is  an  effort  on  the  part  of  the  plant  to 
get  to  the  light,  and  instead  of  the  usual  sessile  pileus  it  makea 
an  elongated  stem-like  growth.  It  grows  on  wood ;  and  it  is 
possible,  in  some  cases  at  least,  that  the  wood  may  contain  the 
mycelium  when  it  is  carried  into  the  cave  or  mine." 

This  great  difference  of  form,  in  the  light  of  the  suggeetioD 
of  Dr.  Peck,  is  one  of  the  most  interesting  botanical  facts  of  the 
cave.  The  specimens,  when  fresh,  had,  at  the  reddish  tip,  a 
white,  powdery  bloom  that  gave  a  bleached  appearance  to  the 
last  inch  or  more  of  the  specimen.  It  was  found  growing  in  a 
damp  station  not  far  from  the  Bottomless  Pit 

These  main  new  facts  in  the  occurrence  and  distribution  of 
cave  insects  and  plants  have  been  presented  as  a  contribution 
to  a  knowledge  of  the  life  of  the  most  interesting  cave  on  the 
continent.  Its  great  expanse  renders  likely  additional  discoY- 
eries  on  complete  study. 


METHODS  IN  ECONOMIC  ORNITHOLOGY,  WITH 
SPECIAL  REFERENCE  TO  THE  CATBIRD. 

By  Sylvestkr  D.  Jri»r». 

The  determination  of  the  food  habits  of  birds  is  of  vast  import- 
ance in  rural  economy.  Owing  to  the  ignorance  on  this  sub- 
ject, such  a  grave  mistake  as  the  introduction  of  the  English 
sparrow  was  made.  In  order  to  ascertain  the  food  of  any 
bird,  and  to  determine  its  relation  to  agriculture,  a  definite 
scheme  of  investigation  must  be  followed.  Until  recently  the 
method  employed  was  that  of  observing  birds  while  feeding; 
but  this  gave  such  fragmentary  knowledge  that  distorted  con- 
clusions were  drawn,  and  many  innocent  birds  suffered,  par- 
ticularly the  hawks  and  owls,  until  Dr.  A.  K.  Fisher,*  by  the 
careful  examination  of  stomachs,  showed  that  of  the  49  S[>ecie8 
of  our  hawks  and  owls,  only  0  are  injurious  to  agriculture. 

^  Hawks  and  OwU  of  the  Tnited  States.  Bull.  3.  T.  S.  De|>t.  .Vgriculture. 
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The  method  of  field  work,  which  requires  the  united  eflTorte 
of  a  hoUmiflt  as  well  as  an  entomologist,  yields  results  which 
nost  not  be  considered  a  final  solution  to  the  problem,  but 
enly  a  contribution  to  our  knowledge.  Nevertheless,  field 
work  is  indispensable,  since  many  interesting  facts  may  be 
laamed  by  going  to  fruiting  trees  or  8hrul>8  and  watching  the 
birds  that  visit  them.  This  sort  of  work  can  be  done  to  a 
limited  extent  in  a  field  where  grasshoppers  are  abundant; 
but  with  small  insects  this  method  of  observation  is  almost 
ioiposBible.  Even  if  all  the  different  kinds  of  food  eaten  could 
be  ascertained  in  the  field,  the  result  would  still  be  unsatis- 
Cictory,  for  the  pro[>ortions  of  the  various  constituents  would 
be  unknown,  consequently  any  economic  conclusions  would 
be  imponsible.  The  examination  of  the  contents  of  the  stom- 
ach is  the  *' court  of  final  ap|»eal/''  t>ecause  here  the  propor- 
tions of  the  different  elements  of  the  fomi  can  be  determined. 
In  researches  in  economic  ornithology,  under  the  direction  of 
Dr.  C  Hart  Merriam  of  the  U.  S.  I)e[>artment  of  Agriculture, 
I  have  examine<l  the  stomachs  of  some  200  eatbirds,an<l  found 
that  atrtiut  half  of  thin  bird's  food  is  fruit,  while  the  other  half 
i«  ins<*<*tii.  lUH*tl('S  and  nnt^  form  the  moMt  connpicuous  {tart 
of  ihf  in*4e<*t  AhnI,  and  gni.H?(liop|>ers  an<i  nmcNith  caterpillars 
rank  nt*xt  in  inifMirtanre,  wliiU*  spiders,  niyriapotls  and  hugs 
are  frt»<|U(*ntly  eaten. 

Although  this  methcHl  of  Htonmch  examination  shows  con- 
cluKtvelv  what  has  been  eaten,  it  neithc*r  tells  what  has  liei*n 
refuse<l  nor  does  it  give  the  preferenres  of  a  bird  for  one  kind 
of  fo«Ml  ovfr  an  otluT  Tin*  reas^m  for  this  is  that  the  ditferfut 
elements  of  the  foo<l  supply  when*  the  stonnuhs  urre  rolleottnl 
li  unknown.  T<>  obtain  stirh  a  knowledge  of  the  acrt^nihle 
food  <«upply,  and  to  Irarn  just  what  insiH*ts  and  lNrrit*s  the 
binls  had  an  o|>|M>rtunity  of  eating,  I  t(H>k  an  fxrursion  on 
July  3^K  IHIC),  to  on<*  of  the  many  gullies  whirh  inters4*i*t  the 
bluff  overloi»king  the  estuary  <»f  the  I'otoniae,  to  make  oliser- 
vatioUH  on  the  f<*e4ling  habits  of  the  catbird**,  and  t(»  rollei*t 
data  and  material  of  tht*  available  Uhh\  supply.  The  particu- 
lar gully  chos4*n  was  alK)ut  (*i;;hty  yards  wide  by  twice  a^  long, 
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and  extended  back  at  right  angles  to  the  river  until  it  roee  to 
the  level  of  the  bluff.  On  the  slanting  sides  of  this  depression 
a  belt  of  catbriars  (Smilax)  afforded  excellent  cover  for 
birds.  Just  above  the  catbriars  and  concentric  to  them 
belt  of  locust  trees.  The  part  of  the  gully  next  the  river  was 
swampy  and  supported  a  forest  of  willows,  while  the  upper 
part  was  drier  and  afforded  an  abundance  of  ripe  elder  mod 
blackberries  upon  which  birds  were  seen  feeding.  Thecal* 
birds  seemed  to  devote  most  of  their  time  to  berrying,  though 
some  were  seen  way  up  in  the  tops  of  the  locusts,  which  had 
been  browned  as  by  fire  by  the  locust  leaf  miners  (larvae  of 
Odontota  dormlis)^  the  adult  beetles  of  which  were  swarming 
in  myriads  over  the  leaves.  Several  catbirds  sang  sweetly  in 
the  sassafras  trees,  which  were  sparingly  intermixed  with  the 
locusts,  while  others  were  seen  hopping  on  the  ground  where 
they  had  a  chance  to  pick  up  grasshoppers,  millers  or  ants. 
In  all,  15  catbirds  were  seen  in  the  little  gully,  and  13  of  these 
were  shot.  Their  entire  digestive  tracts  were  examined  ;  9  of 
them  contained  the  destructive  locust  beetle,  18  of  these  orange 
and  black  pests  having  been  taken  from  one  bird.  This  is 
surprising,  because  beetles  of  this  family  (Chrysomellidas)  secrete 
a  substance  which  is  supposed  to  be  distasteful  to  birds.  Every 
one  of  the  birds  had  eaten  elderberries,  and  all  but  two  black- 
berries.  Five  of  the  13  had  taken  sassafras  berries,  and  3  wild 
cherries.  Both  of  these  fruits  were  bright  green  and  very 
hard.  The  eating  of  such  apparently  unsavory  fruit,  when 
there  was  a  plenty  of  luscious  blackberries  seems,  to  say  tlie 
least,  a  whim  of  aviam  epicurianism.  In  the  insect  food  of 
these  birds  there  were  no  ants  or  grasshoppers,  but,  on  the 
other  hand,  the  supposedly  distasteful  locust  leaf  mining 
beetles.  The  countless  number  of  these  beetles,  and  conse- 
quently the  ease  of  obtaining  them,  seems  to  be  the  only  circum- 
stance to  account  for  the  rejection  of  such  favorite  food  as  ants 
and  grasshoppers.  Not  one  of  the  false  caterpillars  (  r«j//ire- 
dinidn)  that  were  observed  stripping  the  cornel  bushes  under 
the  willows  was  to  be  found  in  the  catbirds,  thus  showing  that 
these  larva*  are  not  eaten  when  the  locust  beetles  are  obtain- 
able.    From  the  knowledge  gained  by  the  study  in  this  little 


giilly»  one  would,  with  a  fair  degree  of  aocuracy,  be  able  to 
predict  what  kind  of  food  catbirds  would  eat  in  another  gully 
that  had  absolutely  the  same  food  supply.  And  so  one  might 
perfect  this  line  of  research  until  he  could  tell  just  which  of 
the  objects  a,  b,  c,  d,  e,  f,  g,  ii  in  the  accessible  food  supply  of  a 
locality  a  given  bird  would  select 

Ijti  this  suffice  for  the  combination  of  the  field  work  method 
with  that  of  the  examination  of  stomach  contents.  Very  often 
birds  that  are  too  shy  to  be  watched  in  the  field  may  be  kept 
in  captivity  and  then  ofl*ere<l  various  kinds  of  food.  Such  ex- 
perimentation has  pmved  a  profitable  adjunct  to  stomach  ex- 
aminations.  Among  the  birds  that  I  have  experimented  with 
were  four  catbirds,  which  had  been  recently  trapped  in  the 
vicinity  of  Washington,  D.  C,  Among  the  first  insects  offered 
to  my  binis  were  a  dozen  spiny  black  caterpillars  {Euvanema 
imiiopa).  The  birds,  though  hungry,  refused  these  repulsive 
looking  creatures.  By  the  next  morning  the  caterpillars  that 
had  crawled  out  of  the  cage  had  pupated.  I  put  one  of  these 
popir  on  the  floor  of  the  (*age.  It  was  eyed  for  some  moments 
bv  a  hangrv  bird  and  then  devounnl.  Several  davs  later  the 
pQfiw  hatcluKl  into  the  brown  butterfly  which  is  m>  common  in 
early  spring,  an<l  one  of  thcK*  having  been  given  to  the  birds, 
they  fought  over  it  and  each  finally  obtained  part  of  the  in- 
sect lieetl«*s  and  ants  wen*  next  tried.  In  order  to  prevent 
them  frrmi  e^tcaping  fntni  the  cage,  they  were  put  on  a  piece 
of  cork,  whirh  was  anchnre^i  in  a  large  drinking  Ik>w1.  The 
binls  MMMi  iKvanie  arcu.«t<>med  to  the  cork  island  with  itsrargo, 
and  when  all  the  inMU'b*  had  Un^n  eaten,  often  rapfKHJ  on  the 
cork  for  more.  Had  smelling  b«*etle«i  (<ViraAi(/ji  i,  whirh  have 
been  f»up|»ofMM|  to  d<'velop  their  ^teneh  to  prot4H*t  them  from 
binl«,  were  snateheil  a.*«  mhhx  an  they  wen*  put  (»ii  the  cork. 
Antii,  whirh  are  liighly  flavored  owing  to  th<*  large*  (|tnintity 
of  forniie  acid  which  they  <*ontain,  i^eenied  t4*  hv  ifgardt*ii  a.s 
chot4*«*  foo<I.  Slink  hug**  il'fntntomiJsi),  whom*  nauHt*ating 
fnior  iff  familiar  Ut  every  one  who  ha.n  Ikmmi  berrying,  wen* 
eat4-n  bv  the  catbinU,  ev«*n  when  th«-v  ha«i  been  wril  fed  with 
other  r«K»«l.  Ijirgf*  hanl  nhelled  tN'ftli***.  such  as  Pawtiiu*  r«/r- 
Nw/iij.  Were  refu!HMl   by  the  eatbinU,  hut  **ott  inM.H'tj<,  t«uch  as 
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grasshoppers,  spiders  and  smooth  caterpillars  were  greedily 
devoured.  Plant  lice  were  not  eaten,  but  the  ants  which 
tended  them  were  quickly  disposed  of. 

In  making  experiments  with  stinging  Hymenopiera^  I  found 
that  my  catbirds  refused  to  take  honey  bees ;  but  a  chewink 
ate  one  of  these  insects  and  died  within  fifteen  minutes.  King* 
birds,  as  a  rule,  eat  only  drone  bees,  but  an  instance  is  recorded 
of  a  bird  that  was  found  with  a  bee's  sting  implanted  in  its 
tongue.  My  catbirds  regarded  slugs  (Gasieropods)  as  unsavory, 
but  ate  small  snails.  The  birds  relished  thousand  legs  and 
earthworms. 

By  experiment  it  was  demonstrated  that  beetle  larv®  are 
regarded  as  dainty  tidbits,  but,  owing  to  the  fact  that  they  live 
in  such  secure  places  as  under  sod  or  in  rotten  wood,  they  are 
seldom  found  by  the  catbirds,  who  has  not  the  bill  of  the 
woodpecker  to  chisel  them  out,  nor  the  sagacity  of  the  grackle 
in  following  the  plow. 

Having  ascertained  what  insects  were  eaten  by  caged  cat- 
birds,  it  will  now  be  instructive  to  compare  the  results  obtained 
by  experiment  with  those  arrived  at  by  stomach  examinations. 
Beetles  formed,  in  the  200  catbird  stomachs  examined,  the 
most  important  part  of  the  animal  food,  and  among  these 
beetles  strong  scented  Cctrabidse  were  found  oftener  than  any 
others.  This  family  is  very  numerous  in  individuals,  and 
consequently  its  members  would  be  the  insects  which  the  cat-* 
bird  would  most  often  have  an  opportunity  of  picking  up.  It 
was  first  supposed  that  they  were  eaten  because  of  the  ease  of 
obtaining  them  and  in  spite  of  their  offensive  smell,  until  ex- 
fferiment  demonstrated  that  catbirds  regard  Canibidx  as  very 
palatable  articles  of  food.  None  of  the  hard  shelled  beetles, 
which  were  refused  by  captive  catbirds,  were  detected  during 
stomach  examinations ;  on  the  other  hand,  such  soft  animals 
as  spiders  and  grasshoppers  were  found  in  large  quantities, 
thus  further  showing  the  coincidence  between  the  results  of 
experiment  and  stonmch  examination.  Both  methods  of  in- 
vestigation show  that  ants  are  much  relished,  and  that  smooth 
aiterpillars  are  preferred  to  hairy  ones. 
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Beside  ezperitneniing  with  insects,  a  series  of  experiments 
was  conducted  with  the  hope  of  ascertaining  what  fruits  are 
preferred  by  catbirds.  Equal  volumes  of  cherries  and  mulber- 
ries were  placed  on  the  cork  island,  and  at  other  times  the  ex- 
periment  was  repeated  with  strawberries  in  place  of  the  cher- 
ries, and  invariably  the  mulberries  were  selected.  When  there 
were  any  hopes  of  getting  mulberries,  the  birds  never  touched 
strawberries  or  cherries.  In  the  next  experiment  red  and 
white  mulberries  were  both  put  into  the  cage;  the  birds 
always  took  the  red  ones  first.  This  last  ex|>eriment  showed 
that  catbirds  can  distinguish  colors.  The  whole  series  of  ex- 
periments showed  mulberries  are  preferred  to  cherries  or  straw- 
berries, hence  it  may  be  inferred  that  these  two  latter  crops 
oui  be  protected  from  catbirds  by  planting  mulberries.  This 
preference  for  mulberries  could  not  be  deduced  from  stomach 
examination  alone,  for  the  reason  that  mulberries  are  not  com- 
mon in  many  places  where  catbird  stomachs  were  collected. 
Experiments  with  other  fruits  would  have  been  performed,  if 
my  birdn  had  not  l>een  killed  by  a  cat. 

In  recapitulation  I  would  say  that  in  investigating  the  food 
of  a  bird,  the  first  thing  to  he  done  is  to  examine  enough 
storoacliH  U>  ol)tain  a  general  idea  of  the  bird's  food.  After 
iliis  has  been  done,  one  can  intelligently  go  into  the  field  and 
watch  binls  feeding.  The  diflferent  kinds  of  available  food 
should  lie  noted  l>efore  collecting  8tonmchs,  then  it  will  be 
poanible  to  a.Hcert4iin  what  the  bird  will  eat,  it8  preferences, 
and  what  it  will  refuse. 


im.  ALEX.  GOKTI  E  ON  THE  DEVELor.MKNT  OK  THE 

VEKTEimALCOLU.MN. 

nv  ()  r.  Hay. 

In  **  Z^otm^lirift  fur  wiKHi'!»»»c*liaftliclie  Z<Hilogie."  Vol.  I.XII, 
pp  .'HS-3tM,  I>r.  Alex,  (toette  \\tis  piihliMlitKl  a  pa|»er  entitled 
"  Ueber  den  Wirbelbau  bc*i  den  Keptilii  it  und  einigen  anderen 
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Wirbelthieren."  In  this  paper,  besides  detailing  the  results  of 
his  studies  on  certain  lizards,  the  author  considers  views  held 
or  supposed  to  be  held  by  Dr.  E.  D.  Cope,  Dr.  6.  Baur,  and  my- 
self concerning  the  morphogeny  of  the  vertebral  column.  In 
4he  present  paper  I  shall  endeavor  to  vindicate  the  position  I 
have  taken  on  the  subject.  Drs.  Cope  and  Baur  are  capable  of 
making  their  own  defense. 

My  conclusions  r^ardiug  the  mode  of  development  of  the  ver- 
tebral column  were  reached  after  a  careful  study  of  the  young 
•of  Amia  and  a  comparison  of  the  results  with  the  vertebral 
structures  of  other  animals,  living  and  extinct.  These  con- 
•elusions  were  set  forth  in  ''  Publications  of  Field  Columbian 
Museum,"  Vol.  I,  pp.  1-54 ;  and  it  is  to  this  paper  that  my  dis- 
'  tinguished  critic  refers.  That  paper  really  consists  of  two 
parts ;  the  first  part  dealing  with  the  structures  of  the  adult 
axial  skeleton,  the  second,  beginning  with  page  25,  treating  of 
the  development  of  the  vertebral  column  in  the  young  fisb. 
The  views  expressed  in  the  first  part  are  somewhat  modified  in 
the  second. 

It  may  be  well  first  of  all  to  correct  some  errors  into  which 
Dr.  Goette  has  fallen  regarding  statements  made  by  myself.  On 
page  381  of  his  paper  he  affirms  that  I  found  in  the  embryo  of 
Amia,  between  the  bases  of  the  arches  and  the  notochord,  a 
dense  layer  of  connective  tissue,  which  later  disappeared.  I 
really  found  nothing  of  the  kind,  and  I  know  of  no  expression 
in  my  paper  which  suggests  it.  A  statement  somewhat  to  this 
effect  is,  however,  made  by  Dr.  Gadow  and  Miss  Abbott  in 
"  Phil.  Trans.  Roy.  Soc.  London,"  A'ol.  186,  p.  202  ;  but  there  is 
no  indication  given  that  Goette  had  seen  this  publication. 

On  the  same  page  of  Goette's  paper  occurs  the  statement  that 
I  discovered  that  in  dorsal  region  of  Amia  the  upper  intercal- 
ated  cartilages  push  themselves  under  the  succeeding  dorsal 
arches,  lift  the  latter  away  from  contact  with  the  notochord, 
and  then  fuse  with  them.  Goette  also  refers  to  figure  10  of  my 
paper  as  representing  such  a  condition.  The  assertion  indi- 
cates a  complete  misconception  of  both  the  text  and  the  figure. 
What  I  said  was  that  at  a  very  early  period  these  intercalated 
cartilages  may  have  been  fused  with  the  arches.      After  they 
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have  onoe  become  clisiinct  they  never  again  fuae  with  the 
arehw,  and  my  figure  represents  them  as  being  entirely  dis- 
Unci. 

It  is  also  to  be  noted  that  I  disclaim  holding  the  view  that 
the  intervertebral  menisci  of  the  Amniota  have  anything  to  do 
witli  the  degenerated  hypocentra. 

A  considerable  portion  of  Uoette's  essay  is  devoted  to  a  de- 
fense of  a  publication  by  Dr.  Ludwig  Schmidt,  on  which  I 
made  some  remarks.  1  am  unable  to  find  anything  in  my 
former  pa|»er  to  the  effect  that  Amia  calva,  being  the  most  re- 
cent fish  of  the  group,  cannot  possibly  retain  the  embolomer- 
ous  structure  in  case  this  were  the  older.  It  requires  only  a 
curvory  perusal  of  that  pa|)er  to  discover  that,  after  a  study  of 
the  young  of  Amia,  I  did  not  regard  the  embolomerous  condi- 
tion as  more  recent  than  the  rhachitomous.  I  need  here  onlv 
to  call  attention  to  |>age  41  of  that  [>a[>er. 

Furthermore,  I  leave  it  to  unprejudiced  readers  to  decide 
whether  or  not  I  did  Dr.  Schmidt  injustice  when  1  aflirmed 
that  he  had  given  two  irreconcilable  cx|>lanations  of  the  way 
in  which  the  simple  vertebra*  of  the  dorsal  region  had  resulte<l 
from  th<*  embolomerous  condition  of  the  tail.  Schmidt's  first 
eflbrt  in  plainly  directe<l  toward  showing  that  the  dorsal  verte- 
bra have  originate^l  through  the  direct  union  of  two  such  disks 
as  occur  in  the  middle  of  the  tail.  He  di^scribes  and  figures 
an  abnormal  vertebra  which  had  U^en  pnNluced  by  the  fusion 
of  a  *'  c«*ntrum  **  and  an  "  int4*rcentrum.*'  He  figur<*s  a  stH*tinn 
of  this  vertel>ra  and  calls  attention  to  the  *'  rudimentary  arch  " 
of  the  "centrum"  and  to  tlio  double-cone-sha|KMl  cavity  Im»- 
twe<*n  the  two  disks.  Tlieti,  referring  to  the  dorsul  verlebne, 
be  noteo  their  clos<*  re*M*iiiblan(^  to  the  united  di^ksof  thetail, 
the  presence  of  the  rudimentary  arcli.  and  then  endeavors  to 
explain  the  al»s4*nce  of  the  not€K*honlal  cavity  on  the  ground 
of  the  very  early  union  of  the  elements.  This  is  a  pnK-«i|i)re 
wholly  without  point,  in  ca^e  one  of  the  elements  has  be<*oiiie 
wholly  or  almost  wh(»llv  rtMliired.  Dr.  Baur  had  already  sui;- 
gest^d  this  very  natural  explanati(»ii.  and  the  (»nly  fault  that 
8chmi«lt  found  with  liaurV  idea  wa»  that  the  latter  regardetl 
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the  *'  intercentrum  "  as  the  enlarged  base  of  the  lower  arches^ 
instead  of  a  complete  vertebral  body. 

From  the  consideration  of  the  vertebrse  of  Amia  from  this 
point  of  view  Schmidt  turns  to  the  discussion  of  its  fossil  rela- 
tives; and  here  he  gives  a  different  solution  of  the  problem, 
the  one  that  Goette  endeavors  to  have  us  accept  as  the  only  one 
proposed  by  his  pupil.  The  *'  intercentrum  "  is  regarded  as 
increasing  at  the  expense  of  the  "  centrum/'  until  in  Megalums 
and  Amia  the  latter  element  is  reduced  to  a  mere  vestige,  the 
"  rudimentary  upper  arch/'  The  first  method  of  union  is  that 
of  two  nearly  equal  elements,  the  latter  the  union  of  the  lion 
and  the  lamb— with  the  lamb  inside  of  the  lion. 

So  far  from  being  open  to  the  charge  of  opposing  the  view 
that  the  dorsal  vertebrae  are  constituted  of  elements  homology 
ous  with  those  found  in  the  somites  of  the  tail,  with  reductioD- 
of  some  of  them  and  expansion  of  others,  that  is  the  very  pith 
of  the  embryological  portion  of  my  former  paper. 

I  may  remark  here  that  in  Amia  the  pleurocentral  element 
can  hardly  be  regarded  as  vestigial,  since  it  appears  to  furnish 
the  foundation  for  the  upper  half  of  the  vertebral  centrum. 
Not  merely  the  small  portion  of  the  cartilage  which  is  seen  in 
front  of  the  upper  arch,  but  the  whole  of  the  cartilage  in  the 
upper  half  of  the  dorsal  centrum,  belongs  to  the  pleurocentnim. 
The  figures  of  Callopterus  reproduced  by  Goette  are  verj'  inter- 
esting, inasmuch  as  they  show  to  what  extent  in  that  form  the 
above  element  had  become  reduced.  When  the  reduction  be- 
comes complete,  the  vertebral  centrum  becomes  a  hy  pocentrum, 
a  condition  afiirmed  by  Cope  to  be  that  of  the  higher  fishes  in 
general. 

Aside  from  any  misunderstandings,  there  exist  between 
Goette  and  myself  certain  ditferences  which  are  fundamental. 
He  holds  that  there  is  to  be  found  in  most  vertebrates  a  spe- 
cialized sheath  which,  composed  of  cells,  surrounds  the  noto- 
chord  and  becomes  segmented  to  form  the  "  primary  vertebral 
centra."  This  sheath,  called  in  other  publications  **aus9ere 
oder  zellige  ChordascheiJe,"  is  now  named  the  "  perichordal 
sheath."  In  some  of  Goette's  writings  it  appears  to  be  certain 
that  he  has  in  mind  the  elastica  externa  of  other  writers;  in 
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other  pApere  it  is  evident  that  he  refers  to  a  somewhat  special- 
ised layer  of  cells  belonging  to  the  skeletogenous  tissue.  Ac- 
cording to  Goette,  the  arches,  upper  and  lower,  are  formed  in 
the  skeletogenous  sheath  outside  of  this  perichordal  sheath, 
and  only  later  become  applied  to  it.  The  primary  vertebra 
thus  consists  of  the  arches,  upper  and  lower,  and  the  ring 
around  the  notochoni.  Furthermore,  Goette  contends  that, 
primitively  at  least,  two  such  vertebra*  belong  to  each  somit(^ 
In  few  or  no  animaln  do  we  find  both  vertebni*  present  in  all 
their  i^arta,  but  the  author  referred  to  finds  vestiges  of  them  in 
even  the  highest  vertebrates.  I  cannot  subscribe  to  these 
views. 

Without  desiring  to  detract  in  the  least  from  the  merits  of 
lioette*s  embryological  labors,  I  believe  that  I  am  not  wrong 
in  saying  that  the  im[K)rtance,  even  the  existetu-tsof  this|»eri- 
chordal  sheath  has  not  l>een  recognized  by  vertebrate  em bryo- 
logists.  Most  writers  di*ny  that  the  allegiHl  sheath  is  anything 
more  than  a  |K)rtion  of  the  geni'ral  skeletogenous  layer  and 
hold  that  it  graduates  into  the  latter.  Ilasse  ap|>ears  to  come 
neanT  than  others  in  recognizing  a  spei*ial  layer  of  the  skele- 
togenous tissue  ;  but  his  '*  intiere  Zi^lUchicht ''  doi^s  not  ap[K*ar 
t4i  corri'»»iK>nd  wholly  with  G<M»tt<«\s  pcTicliordul  sluath,  since 
iUv  former  invests  al«)  the  f*pinHl  ronl.  Furthrriiiorf,  Ilasse 
tindt*  lii«(  layer  of  celU  in  Ari|K*nb<'r,  to  whic  h  grnus<MK'ttr  has 
denit'tl  the  |>4*riciiordal  sheath. 

It  \»  very  apparent  too  that  in  one  great  group  t»f  vertebrates, 
the  KlaAmobranchM,G<K'tteV  the<»ry  of  the  origin  of  the  primary 
vertebral  InkIv  has  lM*en  denionstnited  to  heerron(H»us.  Instead 
of  there  lK*ing,  in  the?*e  tinhe**,  an  '*  auss^Te  t'hordamheide '* 
whieh  hai«  ariM*n  a^  a  di.*4tinetlv  }«peciali/.(<l  laver  of  theeellhtif 
the  ^kelet4>genou*4  tiK*«ne.  anti  which  is  a  little  later  rut  oti  frt>ni 
thr  U-vt  mfHlilie«I  |H>rtions  of  thi>  tis*«ue  by  the  ela>ti<a  externa, 
It  hus  been  dern<»n.*>trat4*<i  bv  KlaatM*h  and  (tadowatid  AhUttt 
that  the  laver  of  cells  called  hv  (•<K»ttc  **  aus>«n-(  'honlaM-hcich*  '\ 
lakefi  iti«  origin  from  migrating  ccIIh  \Uiich,  }«tartin^'  from  the 
lmst*9  of  the  archer,  huv«-  pierccMJ  the  ela>tica  <*\tcriia  an<l  made 
iheir  wav  into  the  tihroiiH  mass  of  tht*  elastica  interna.  The 
"|»riiitary  vt-rtvliral  rt'iitruiii  "  uf  tliv  >liiirk!<  iiiu>t  tlicii  U-  a 

2h 
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thing  very  different  from  what  it  is  in  the  other  groups  of  ver* 
tebratee. 

Considering  that  the  limits  of  the  "  aussere  Chordascheide," 
its  significance,  and  even  its  existence,  are  not  yet  agreed  npon, 
the  alleged  product  of  its  transformation,  the  "  primary  verte- 
bral body  "  is  a  thing  too  intangible  to  be  long  considered  in 
the  presence  of  manifest  realities. 

Goette  claims  that  in  the  tail  of  Amia  the  two  disks  belong* 
ing  to  each  somite  are  two  nearly  equally  developed  vertebrs ; 
it  happening  that  only  the  arches  of  one  of  them  are  in  a 
vestigial  condition.  I  do  not  believe  that  the  elements  which 
give  rise  to  the  two  rings  are  equivalent.  The  arches,  basi- 
dorsals  and  basiventrals  of  Gadow,  arise  at  a  later  period  than 
do  the  intercalated  cartilages;  at  least  they  do  so  in  Amia. 
The  arches  occupy  a  position  essentially  different  from  that  of 
the  intercalated  elements,  the  former  being  placed  intermyo- 
merically,  the  latter  myomerically.  The  arches  have  prob- 
ably been  evolved  as  a  means  for  the  fixed  attachment  for  the 
muscular  segments :  the  intercalated  cartilages  as  a  system  of 
stop-gaps.  Later  these  subordinate  pieces  have  in  many  cases 
assumed  a  more  important  role. 

I  have  been  able  to  discover  no  reason  for  supposing  thai 
there  is,  in  each  somite  of  Amia,  either  one  or  two  "  primary 
vertebral  centra."  For,  if  by  "  perichordal  sheatli "  Goette 
possibly  refers  to  the  elastica  externa,  this  in  Amia  is  certainly 
homologofis  with  the  structure  so-called  in  the  Teleost  fishes 
and  which,  according  to  all  recent  observers,  is  not  cellular. 
If  by  perichordal  sheath  Goette  means  a  distinct  layer  of  cells, 
which  lies  against  the  outside  of  the  elastica  externa  and 
passes  beneath  the  arches,  then  there  is  no  such  sheath.  In 
my  smallest  specimens,  10  mm.  long,  a  delicate  layer  of  cells 
surrounds  the  notochord,  but  it  does  not  show  itself  as  a  special 
layer  under  the  bases  of  the  arches,  although  the  latter  are  not 
yet  distinctly  chondrified.  Nor  is  there  at  any  stage  any  such 
a  well  defined  layer  of  tissue  under  the  cartilages.  Conversion 
of  the  arches  into  hyaline  cartilage  begins  at  a  little  distance 
away  from  the  elastica,  but  when  the  process  is  completed,  the 
cartilage  comes  into  immediate  contact  with  the  elastica.     Nor 
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is  there  any  modified  layer  of  cartilage  next  to  the  elastica. 
Furthermore,  when  ossification  begins,  the  layer  of  bone  does 
not  p«M  between  the  base  of  the  arch  and  the  elastica,  but  over 
the  sides  of  the  arch  and  against  the  elastica  from  an  upper 
arch  to  one  below  it  and  to  its  fellow  piece. 

For  the  original  duplication  of  vertebrse  Goette  finds  evi- 
dences in  the  Urodeles,  lizards,  etc.,  in  what  he  reganis  as  the 
occurrence  of  vestigial  upper  arches,  transverse  processes,  and 
ribs.  These,  it  seems  to  me,  are  as  yet  of  too  uncertain  nature 
for  us  to  base  on  them  any  such  serious  conclusions  as  does  Dr. 
Goelte.  They  are  probably  susceptible  of  being  otherwise  homo- 
logiaed.  Cioette  has  reproached  the  palsBontologists  for  deriving 
their  theories  from  their  palaH)ntological,  rather  than  from  em- 
bryological,  studies.  But,  are  tlu*  embryological  materials  any 
more  to  be  relied  u[M)n  to  furnish  safe  conclusions  tlian  are  the 
materials  used  by  the  palaeontologist?  Under  the  strata  of 
what  countleas  generations  the  primitive  structures  have  been 
buried !  How  many  elements  that  once  were  prominent  and 
perhaps  all-im[K>rtant  have  been  totally  suppressed,  or  if 
Tcstiges  of  them  remain  in  the  embryo,  how  difficult  it  is  to 
detect  and  to  inter|>ret  them  !  How  many  adaptive  modifica- 
Uotis  have  been  intnxluced  into  |>i»rhup8  every  H|>ecies !  Among 
the  embryologists  themsi^lves  there  are  many  who  declare  that 
<ioicigony  offers  little  reliable  evidence  regarding  phylogeny. 
ThiA  I  am  not  ready  to  admit.  Tiie  puheontologist  must  not 
despise  the  embryologist ;  nor  must  the  latter  scorn  the  former. 
We  shall  do  well  if  we  succeed  in  explaining  nature  after  we 
ha%'e  made  use  of  all  her  aids. 

An  regardH  the  duplication  of  ribs,  a  doctrine  of  (ioette\s,  one 
set  for  each  sup|H)sc*d  vertebral  cetitrutn,  one  pair  inu.st,  so  fur 
sji  I  se>e,  havt*  fallen  in  the  int4*rinumMiliir  M^ptum.  the  other  in 
tbr  middle  of  the  myomere.  The  latter  i.s  a  condition  unknown, 
hanlly  conceivable.  Two  rib.*4  placed  at<iitrerent  levels  in  the 
■ame  iiit4*rniuscular  M'ptum  might  belong  easily  to  tlu*  same 
Trrt^bral  Inxly.as  in  tlieciUMtof  muny  fish«*s.  llow  f(»rtunate  it 
L«  that  the  shad  has  not  inherite«l  a  full  roinplmiiMit  of  verte- 
brr  and  their  ap|>endages! 
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Goette  objects  to  the  views  entertained  by  Cope,  Banr  and 
myself,  since  they  lead  to  the  conclusion  that  the  vertebite  are 
not  homologous  throughout  the  various  groups  of  vertebrates. 
They  do  not  need  to  be  homologous  and  are  not  so.  The  ver* 
tebral  centra  of  the  sharks,  arising  as  they  do  from  the  inva- 
sion of  cells  into  the  elastica  interna,  cannot  be  homologoas 
with  those  of  the  Teleostomes,  which  originate  in  a  skeletogen- 
ous  tissue  outside  of  the  elastica  externa.  An  abnormal  ver- 
tebra of  the  tail  of  Amia  formed  by  coalescence  of  the  two  disks 
of  a  somite,  is  not  homologous  with  one  of  the  disks,  even  if 
we  were,  with  Goette,  willing  to  regard  the  latter  as  vertebrae. 
Nor  is  a  simple  vertebra  of  the  dorsal  region,  made  up  as  it  is 
of  parts  of  two  alleged  vertebrae,  homologous  with  anything 
that  we  find  in  the  tail. 

Of  course,  Goette  holds  that  the  "  primary  vertebral  centrum** 
is  found  in  all  the  Digitata,and  is  developed  wholly  independ- 
ent of  the  arches.  So  far  as  the  Amphibia  are  concerned,  I 
believe  that  the  centrum  is  primitively  derived  from  the  arches, 
even  in  the  fossil  Branchiosauridse.  We  do  not  need  to  sup- 
pose that  cartilage  has,  in  all  cases,  surrounded  the  notochord 
where  bone  is  now  found.  As  in  Amia,  the  ossification  may 
spread  from  the  bases  of  the  arches  into  the  soft  connective  tis- 
sue lying  against  the  notochord.  It  may  even  be  so  precocious 
in  its  appearance  as  to  suppress  the  cartilaginous  stage  of  the 
arches,  as  is  the  case  with  many  fishes. 

I  find  that  in  the  young  Amia  a  thin  layer  of  cartilage  is 
formed  under  the  bone  of  the  centrum,  lying  close  against  the 
elastica.  It  appears  to  spread  from  the  bases  of  the  arches, 
and  is  developed  later  than  the  bone.  Possibly  the  ancestors 
of  Amia  possessed  a  more  exstensively  developed  condition  of 
this  cartilage. 

A  comparison  of  the  early  condition  of  the  vertebral  column 
of  the  Urodeles  with  that  of  Lepis(»steus  brought  me  to  the  con- 
clusion that  the  intervertebral  cartilages  of  both  are  homolog- 
ous with  the**  intercalated  cartilages  "  of  Amia,  and  Dr.  Gadow 
in  a  recent  publication  has  adopted  the  same  view.  Without 
attempting  to  rxplain  all  of  Hasse's  and  Field's  results,  I 
believe  that  they  are  entirelv  in  error  when  thev  affirm  that 
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the  earliest  rudiment  of  the  vertebral  centrum  is  a  segment  of 
Ibeelastica  externa,  and  that  the  cells  of  the  skeletogenous  tis- 
sua  which  develop  into  the  intervertebral  cartilages  first  make 
their  way  through  the  elastica.  Whatever  that  earliest  nidi- 
oieoi  may  be»  it  has  nothing  to  do  with  the  elastica  externa. 
This  is  present,  as  it  is  in  fishes,  in  close  relation  with  the 
elastica  interna.  In  the  tail  of  young  Necturus,  where  the 
boue  is  already  well  develo|>ed,  the  externa  may  be  plainly 
m^n  as  a  highly  refractive  line  between  the  interna  and  the 
eeotrum.  But  this  is  nothing  new,  since  other  observers  have 
seen  the  externa  distinct  from  the  centrum. 

As  regards  the  lizards  and  other  Amniota,  I  am  willing  to 
concede  that  there  intervenes  between  the  bases  of  the  arches 
and  the  sheath  of  the  notochord  a  distinct  cartilage  on  which 
rtat  tlie  basics  of  the  up(>er  arches.  (Joette's  **  primary  verte- 
bral centrum  **  found  in  the  lizards  I  regard  as  the  pleurocen- 
tnim,  which  has  been  pushcMl  under  the  bastes  of  the  arches.  If  it 
is  such,  wi*  might  ex|KH!t  to  fuid  it  ntarting  in  its  development 
CO  the  up|»er  side  of  the  notochord  ;  and  (toette's  figure  shows 
at  leant  that  it  is  thinner  on  the  lower  side  than  elsewhere.  I 
am  n*ady  to  admit  that  in  the  .\nniiota  the  l>asalia,  to  uh<* 
GailowV  terms,  have  fornuHl  unions  with  the  it)terbaj<Hl.«<  In^hind 
ihem,  inst4*ad  of  with  those  in  front  of  them.  The  [Kissihility 
of  thin  was  considerfd  in  my  former  paper,  p.  T)!.  Const*- 
qurntly.  in  tlie  vertebra  figured  by  (tmtte  Fij»s.  1,  *J,  7,  the 
centrum  has  lHH>ri  pushH  forward  under  the  arch  in  front  of 
it.  It  in  quite  |K>Hsibh*  that  it^  ori^^inal  myoiiienil  |K>sition  is 
no  longer  reppMhned  in  the  emliryo. 

If  our  miiitls  ran  once  be  free<l  from  tht*  idea  of  a  primary 
centnim  we  shall  probably  find  little  reason  for  disagreement 
aU»ut  the  development  of  the  vertelipii*  in  the  difFen^n I  groups. 
It  ae«*m*i  to  me  lM*V(»nd  doubt  that  tli*-  rlia<*hit<»tnous  vertebra* 
of  tilt*  <lonuil  regi<»n  of  Kuryeormus  (Zittel,  Ilaiidbucli,  vol.  ;j, 
p.  2-'J<M  must  have  Immmi  dev«do|K»d  from  the  embolomerous 
▼ertebni'  of  the  tail  We  havi*  .•M^eii  how  the  rhaehitomous 
▼ertidini'  of  the  tlorsal  region  of  the  young  Amia  unite  to  pro- 
duct the  d«*finitive  vertebra*.  ThiolJirn's  figures  of  ralltipte- 
rut,  reproduceil  by  <MK»ite.  .nIiow  us  how.  by  the  retlurtit»n  of  the 
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pleurocentrara,  the  vertebral  body  becomes  a  hypocentram. 
If  now  the  pleurocentrum  should  grow  at  the  expense  of  all 
the  other  elements,  we  would  have  such  a  vertebra  as  Cope 
and  others  find  in  the  Amniota.  And  considering  what  we  find 
in  the  temnospondylous  Stegocephali,  in  the  Clepsydropidse, 
and  in  Sphenodon,  I  cannot  refuse  to  believe  that  such  a  course 
of  development  has  been  pursued. 

It  appears  to  me  unnecessary  to  suppose  that  the  embolomer- 
ous  condition  has  at  any  time  resulted  from  the  rhachitomons. 
In  some  cases  probably  the  latter  has  grown  out  of  the  former.; 
but  it  is  by  no  means  a  necessary  course.  Probably  in  most 
cases  the  lower  intercalated  cartilages  have  suffered  reduction 
before  coosification  has  united  them  with  the  upper  intercal* 
ated  pieces. 


• 


THE  SEVENTH  SESSION  OF  THE  INTERNATIONAL 

GEOLOGICAL  CONGRESS. 

This  will  probably  eclipse  any  previous  session  in  many 
respects  and  will  enjoy  the  distinction  hitherto  conceded  to  the 
second,  or  tliat  of  Bologna,  of  being  the  most  notable  con- 
course of  geologists,  and  of  making  the  most  important  contri- 
bution to  geological  knowledge,  both  practical  and  theoretical, 
in  the  history  of  this  Congress.  Many  circumstances  conspire 
to  produce  this  result.  In  the  first  place  Russians  share  with 
Americans  the  reputation  of  being  lavish  in  expenditure  and 
prodigal  in  hospitality;  it  may  be  added  of  both  nations  also, 
that  this  extravagance  is  not  diminished  because  it  furthers 
some  important  project. 

When  at  the  London  session  of  18S8,  it  was  decided  to  hold 
the  fifth  session  of  the  Congress  in  Philadelphia  in  1891,  the 
geological  world  was  prepared  to  be  astounded  at  the  profusion 
of  the  hospitality  and  the  generosity  exhibited  in  the  general 
management  and  especially  in  the  long  excursions.  That  the 
bacillus  of  OHicialism  infected  this  egg  before  it  was  laid  in  the 
wrong  nest,  and  broke  hope's  promise  as  to  its  hatching,  only 
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has  inereMsd  the  teal  of  the  Russians  to  outdo  their  most 
dangerous  riTals. 

The  next  Congress  was  that  of  1894  in  Zurich,  Switzerland, 
where  there  were  rocks  of  the  world's  crust  enough,  but  those 
of  commercial  value  were  not  superabundant.  While 
Swiiterland  did  herself  credit,  therefore,  nothing  was  done 
which  deprived  the  Bologna  Congress  (1881)  of  the  right  to  be 
considered  the  most  successful  and  brilliant  thus  far  held. 
The  Russians  thereu|K)n  secured  the  favor  of  the  Tsar  and  of 
his  Ministers  and  called  to  their  aid  all  the  official  and  other 
f^cohtgists  of  the  Empire. 

The  large  cities  and  towns,  the  wealthy  syndicates  and  pro- 
prietors, all  united  in  the  efforts  to  draw  to  Russia  the  largest 
fioniible  number  of  scientific  men,  and  to  conduct  them  over 
the  maximum  of  Russian  territorA*  in  order  that  the  resources 
of  that  enormous  realm  (or  rather  of  its  Euro[>ean  part)  might 
become  known  as  thev  never  have  been  known  before. 

By  im[ierial  decree  the  Consuls  in  all  foreign  countries  have 
been  notified  to  facilitate  to  the  utmost  degree  the  vis{*ing  of 
pass{iorts  U|>on  pn»M*ntation  of  the  canl  of  memla*rship  of  the 
Congrcjc^.  This*  same  canl  eiitith's  tlie  owner  to  gratuitous 
tnins|Nirtation  (»ver  the  entire  system  of  Russian  niilways.  It 
will  al*<o  enable  the  [>ossessor  to  pans  his  baggage  and  effects 
through  the  frontier,  with  the  ininimuin  amount  of  embarrass- 
ment fn»m  <\if<t4»m  HoUfH*  n^gulations.  Finally  obj<*ct.H  mark(*d 
for  ihf  (t<*«i|4*gi(*al<*oiigress  may  ho  sent  without  Ix'ing  o|K»ne<i 
at  thf  frnnli«T  to  St.  IVt^Tsburg,  and  tlienMiponed  it)  the  pn*»- 
entt*of  anoflicorof  the(  oiigres.H.  The  businesM  to  Im»  transacted 
at  thf*  mwting  of  the  rongn»SH  will  Ins  referre*!  to  lirreaftiT. 
K«|ually  im|M»rtant  an*  the  opportunities  for  tliemastefH  tif  the 
branrh  of  «M*ien«*e  in  meet  each  other  an<I  discuss  face  to  fare 
lh«*  ppiblemn  winch  hitherto  have  Ihm'D  debated  at  long  ranp* 
and  through  th«*  d«*f(ultfiry  and  uncertain  tiHtliinu  (»f  seientitic 
journals  t»r  conipteH  reiiduH  in  ditl'freiit  liuiffuiiges,  the  illu**- 
Imtioiifi  and  nonieiielature  of  eaeli  pnrtv  to  titi*  e«»ntrover«v 
lieing  drawn  from  his  own  land. 

But  numi  iiiHtruttive  of  all  the  rnttonis  liii**  grown  that  of 
bringing  the  students  from  (»tlier  lantU  faee  to  face  with  the  moiit 
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striking  geological  phenomena  of  the  country  where  the  Con* 
gress  is  held.  To  do  this  excursions  are  arranged  atiA  con- 
ducted by  the  best  geologists  of  the  nation  acting  as  host  and 
the  foreign  members  are  furnished  with  a  'Mivret  guide''  or 
pamphlet  containing  maps,  sections  and  a  dig^t  of  the  litera- 
ture bearing  upon  the  regions  to  be  examined.  This  was  done 
in  Switzerland  and  the  little  book  is  one  of  the  most  valuable 
of  the  souvenirs  of  the  Congress. 

These  Congresses  have  grown  out  of  a  resolution  presented 
b>'  the  late  Dr.  T.  Sterry  Hunt  in  a  meeting  of  the  A.  A.  A.  S. 
in  Buffalo  in  1876  to  the  following  effect:  **  Resolved^  That  a 
Committee  of  the  Association  be  appointed  to  consider  the 
propriety  of  holding  an  International  Congress  of  Geologists 
at  Paris  during  the  International  Exhibition  of  1878,  for  the 
purpose  of  getting  together  comparative  collections,  mape  and 
sections,  and  for  the  settling  of  many  obscure  points  relating 
to  geological  classification  and  nomenclature.*"  The  above 
Committee  instead  of  **  reporting  on  the  adyisabilitj',"  etc., 
went  to  work,  and  with  the  assistance  of  numerous  foreign 
members  actually  organized  a  central  bureau  in  Paris,  where 
the  first  Congress  was  held  in  1878.  After  laying  down  the 
[)lan  for  future  work,  this  Congress  fixed  the  dues  of  mem- 
bership at  12  francs,  and  created  two  Committees;  one  for  the 
unification  of  the  conventional  geological  symbols,  and  one  for 
the  unification  of  the  nomenclature. 

The  next  Congress  was  held  in  Bologna  in  1881,  and  thanks 
to  Prof,  (now  Senator)  Capellini  and  his  influence  with  the 
Italian  (rovernment,  the  most  important  progress  up  to  the 
present  time  was  made,  and  the  proceedings  were  perpet- 
uated in  a  volume  which  is  a  monument  of  good  taste  in 
typography  and  illustrations,  and  of  scientific  research  in  its 
contents.  It  decided  to  produce  under  the  direction  of  the 
Congress  a  geological  map  of  Euro[)e,  confiding  its  execution 
to  Profs.  Beyrich  and  Ilauchecorne  of  Berlin. 

The  third  Congress  was  held  in  Berlin  in  1885,  the  year 
1SS4  which  would  have  been  the  next  date  for  the  Triennial 

'About  the  name  time  and  entirelr  independentlj.  Prof,  (tiovanni  Capillini 
made  an  almont  identical  proposition  to  certain  influential  geological  friends. 
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Congren,  having  been  allowed  to  pass  without  ono  wing  to  the 
fear  of  the  cholera  which  hud  invaded  Southern  France. 

The  fourth  Congress  was  hehl  in  London  in  1888,  the  fifth 
in  Washington  in  1891,  and  the  gixth  in  Zurich,  Switzerland, 
in  18U4. 

At  the  latter  a  8|>ecial  committee  was  appointed  to  select 
the  topics  which  should  occupy  the  attention  of  the  members 
of  the  Congress.  These  topics  have  not  yet  been  announced, 
but  the  re[K)rts  of  the  committees  on  the  unification  of 
nomenclature,  that  of  the  committee  on  the  production  of  a 
geological  map  of  Kurope  (of  which  several  parts  have  been 
iaraed  since  the  Zurich  Congress),  an<l  the  s(K>cial  committees 
apfiointed  by  the  last  Congress;  one  under  Prince  Roland 
Bona|iarte,  on  glacial  phenomena,  anotht*r  under  Prof.  Michel 
Levy  f>n  {metrography,  and  a  thini  under  Kmm.deMargerie  on 
bibliography  (which  has  is8ue<l  a  valuable  volume)  will  furnish 
plenty  of  material  to  occupy  the  five  days  oi  the  meeting  from 
the  2Sth  of  August  to  the  4th  n(  September. 

Prei'etling  the  mission  three  contem|>oraneou8  excursions 
will  U»  made.  One  of  alK)Ut  .'550  miles  from  St.  Petersburg 
into  Finland,  one  a  little  shorter  into  K^^tliunia,  and  a  lotig 
excursinn  of  2.*{(H)  miles  lasting  twenty-eight  day>  over  a  most 
interi'^tting  j»art  of  the  Tral  Mountains  on  the  iMjnhTs  of  Asia 
as  far  as  Kkaterineburg  (»n  the  sixtieth  decree  (»f  east  longitude 
<ra«t  of  the  entire  continent  of  Afriraand  aUiut  on  the  merid- 
ian of  Mauritius). 

After  the  Congress  another  <'h()i<*e  of  exeursions  will  be  made 
fn>m  Mj^m'ow  SIv,  S.,  or  S\V.  through  Soutliern  Uus.**ia  in 
Eurf>(K*  to  Wladikavka/..  wh«Te  the  three  parties  reunited 
will  pa«*- over  the  military  road  eroH*»ing  the  gn»at  Caucasus, 
and  after  vi**iting  Baku,  Hatouni  and  other  places,  and  travers- 
ing the  Black  S<*a  to  Kerteli  and  Yalta  ^lismisn  at  Srhast<»pol 
on  iK'UplH'T  m\i.  The  lung(\st  of  lhe>e  attractive  exeur»ions  will 
not  be  less  than  'J7<H>  milt»s. 

Such  a  stu[HMidous  Hi'ale  of  eutt-rtaining  visiting  geologists 
is  without  precedent,  and  if  the  war  cloud*'  of  the  Levant  but 
dilifHfrM-,  a  long  -iritle  will  have  been  gained  l»y  w«*stern 
aavanti*  in  an  und(T<*tanding  of  the  geologjrul  enigmas  of 
European  Kuasiu  Pkrsikok  Fk.\/.kr. 
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Tb«  pi/itore  whkii  ocenpiet  the  ft  cmtiipitw!*  of  Cliii 
l/f  Mr  rjeriiv^  W.  F«ttit  f4  Philaaeipliu  ma  Uwr  of  l0««,  and  ibc 
^if  th«  h<m4  of  A  r^rmarkAUe  manl  Wiiboat  at  mil  conproauiiB^itt 
nk7  M  a  p^trtnuu  Mr  Fettit  luu  Miccecdcd  in  iiB|«rtizi^  to  it  a  p^eat  deal 
rjf  th«  intellectual  (riroe  which  wan  familiar  to  all  those  who  knew  FttjC 
i>ipe  intimately.  A*  a  representation  of  the  man  it  illiutrateB  the  adrmn- 
ta^  which  a  faithful  painting  haa  ot«t  a  photograph.  The  laa^^r  ts  an 
acriirate  repro^l notion  r>f  the  fjk^eci  a»  it  wa§  at  a  {dven  minotr  Ail 
appearanrm  have  e^iual  value  during  thL«  ihort  time :  the  accidentai  ao^l 
UnnmUfry  a/>  well  a^  the  fiermanent  and  charactenatic.  Indeed  90tn*r  •  /the 
latt#T  may  and  uaually  are  maaked  by  the  former  and  pomrm  Ie»  than 
their  true  lagnificauioe  in  the  rei*ulting  image.  On  the  t  icher  hand  the 
pr^rtrait  by  anartiat  in  a  r:^imprjsite  of  a  great  numl>er  of  pictures  preeerred 
in  hi)*  memory,  in  which  the  salient  characterietica  sunrive  and  the  trao- 
ffient  and  a/lventitifitiii  expremi^Mis  di«apf>ear. 

Ht'w'ip  well  illiiftrate^i  by  the  present  p'>rtrait  whirh  wai^  begun  ten 
y«;ani  ago  or  riiorf,  and  ha»  lieen  po  gradually  evolved  that  it  may  be  said 
Uf  emliody  the  f«iM.'nre  of  the  origin aKs  asf^ect  during  that  p**n<Ml.  The 
heanl  in  nhown  tu^  it  was  worn  during  the  greater  part  of  the  subject's  life, 
and  aM  mo«t  of  his  friends  will  rememlier  it.  During  the  lart  two  years  he 
had  dispeniied  with  it  entirely  as  h  manifest  frr»m  tlie  picture  which  has 
ae<*ompanied  the  gr(*ater  numlier  of  the  sketches  of  his  life  in  new.<papers 
ami  journalf*.  TIum  pictun*  while  pleasing  in  itK  exprc^non.  enforc€B«  what 
haw  b<*eii  Maid  of  the  advantagf*  which  a  portrait  study  by  an  artist  has 
ov«T  evi'fi  the  iiMr*t  agreeable  photograph.  The  intellcrtuiil  expre^ion  im- 
plying aW^rtnew*  and  activity  which  in  so  inanifet^  in  the  p:iiiiting  (a.4  it  was 
ill  the  fac<t  of  I'rof.  Cope  hiiiiHelf)  is  in  thin  photograph  subordinattil  to  a 
gfiH^ral  «'Xpre*f«iori  <if  content  an<l  repos<»  <*(  all  the  fa«-nltie»*.  Tlie  painting 
hafl  Ikm'Ii  purchaMed  for  the  American  Philosophical  Society,  and  will  U' 
fi4l(l<*<|  to  thof<e  of  the  diHtingiiiHhed  men  which  adoni  it8  halls. 

It  should  l>e  iulde<l  in  jn-tice  to  Mr.  I'ettit,  that  .since  the  photoirraph 
wnM  taken  fn >in  which  our  illiistmtion  was  made,  he  ha^:  improvel  hi<« 
firiginal  work  very  notably,  thankn  to  the  8ngge>tion^  (»f  the  relative^  and 
|K>r>*oiial  friends  who  have  viewed  the  painting,  and  to  the  inspiration  due 
to  hiH  reali/.in^  tiie  iinportaix'e  of  hi>  ta>k.  The  late  Ku>j«oII  Smith  has 
aUo  piiint<*4l  a  portrait  <>f  Professor  Coj^e  whi**h  it  is  un<lerst«NMl  has 
U'en  p^•^ente^l  to  the  Academy  of  Natural  S<'ience>. 

The  picture  whi<*li  follow^  i«i  of  a  i»laster  buat  of  Prof.  Cope  by  Mr. 
Kugi^no  (  a**tello  of  Philadelphia.  It  is  naturally  ditficult  to  do  justice  to 
a  Htatue  in  a  half  tone  print,  but  it  is  easy  t<»  rivogni/<>  in  this  work  alsothe 
superior  result  which  i'^  obtaint>d  when  a  faithful  artist  interprets  nature 
for  the  public.     The  expre?^^ion.  like  that  in  the  f)aintin^,  is  dignified  and 
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thoughtful.  Professor  Cope  gave  five  sittings  for  this  bust  from  Nov.^ 
1896  till  January,  1897 ;  and  as  Mr.  Castello  says  **  he  assisted  in  the  work 
of  modelling  by  tarefully  indicating  to  me  what  he  considered  the  char- 
tcteristic  points  of  his  head  from  the  position  of  an  anatomist." 

like  Mr.  Pettit,  Mr.  Castello  undertook  this  work  **  as  a  study  artistic- 
ally and  personally/'  and  found  **  opportunities  of  making  himself  famil- 
iar with  the  expressions  of  that  unique  face  which  have  been  valuable 
indeed." 

The  likenesses  of  Professor  Edward  D.  Cope  on  the  succeeding  pagea 
represent  him  at  various  times  and  probably  in  various  moods  during  the 
last  eijjhteen  years.  They  are  from  photographs  taken  in  the  years  indi- 
cated under  the  pictures  ;  the  earliest  (1879)  by  Shew  of  San  Francisco  ; 
thoee  of  1884  and  1892  by  W.  Curtis  Taylor;  and  that  of  1889  by  Scholl, 
both  of  Philadelphia. 

These  photographs  are  not  all  equally  successful  as  pictures,  but  they 
represent  the  gradual  change  which  has  been  taking  place  during  the  last 
period  of  his  useful  life  in  the  vital  force  of  one  of  the  most  persistent  work- 
era  for  science,  and  in  this  respect  they  will  be  of  interest  to  those  who 
^ow  their  subject  only  by  name. 

^it  be  asked  why  so  many  representations  of  Professor  Cope  are  given 

"J  this,  the  first  number  of  his  journal  issued  since  his  death,  the  answer 

w  that  his  temporary  successor  desires  to  make  this,  in  so  far  as  it  is  pos- 

**We,  a  memorial  number.    But  inasmuch  oa  it  would  not  be  possible  in  so 

*"Ort  a  time  to  present  a  history  worthy  of  the  man  and  his  work,  only  the 

''^perficial  parts  of  such  a  history  to  wit :  his  appearance  and  the  emotions 

'^^ch  his  death  have  inspired  are  here  attempted.    A  proper  necrological 

'^©iJioir  of  such  a  man  cannot  be  prepared  in  haste,  and  should  require  the 

^'ne  painstaking  care  which  its  object  bestowed  on  his  investigations,  for 

^ere  is  a  useful  lesson  to  learn  from  such  a  work,  although  one  might 

JUd|2re  from  a  remark  which  Professor  Cope  made  to  the  writer  a  few  days 

"^fore  his  death  that  he  was  indifferent  on  the  subject  of  a  proper  history 

^f  his  life. 

^eing  reminded  of  a  promise  he  had  made  to  the  speaker  many  years 
^o  to  prepare  a  full  autobiography,  or  notes   from  which  a  detailed 
*^^ountof  his  life  could  be  written,  he  replied  that  lie  had  published  in  a 
^^^tAin  journal  all  that  could  be  needed  on  the  subject.     A  reference  to 
^he   indicated  publication  resulted  in    finding  four  or  five  lines  chiefly 
^*ken  up  with  the  statements  of  his  birth,  parentiige  and  marriage.    For- 
tunately for  those  of  us  who  are  proud  of  the  achievements  of  the  scien- 
^fic  man  of  the  United  States,  the  records  of  his  (career  form  part  of  his 
<^\mtry'8  history.     They  are  therefore  carefully  preserved  rfhd  may  be 
^ioiwulted  by  those  whose  interest  or  duty  it  is  to  use  them. — P.  F. 


EiiWARD  DitiNKBH  CoPK,  the  Edilur-iii-Cliief  and  so)d 
prdpnetor  or  this  jduriinl.  died  on  Monday  luoruiug,  A[)ril  Vi, 
18117.  shortly  before  8  o'clock. 

What  this  sitDple  an  noun  cement  means  to  tlie  worlil  of 
acience  we  shall  only  begin  to  appreciate  when  thr  notiwrs  of 
s  life  in  the  scieotific  joornnla  of  I^drope  reach  us.  for  hi);hly 
ae  he  was  boDored  by  «ome  of  the  leaders  of  acientiliG  thought 
in  this  country  ther*  is  not  so  general  an  ap)irec)ation  iim  » 
abroad  of  the  iervices  he  liaa  rendered  to  Natural  History. 

Those  who  were  nearest  to  him,  and  who  witneasedthegrowtli 
of  his  own  knowletlge  of  a  particular  subject  from  th«  few  iau- 
laleii  facts,  with  which  hisstndy  began,  to  tlie  eonipl«ie  develiii>- 
ment  of  \m  monographs,  in  which  ihe  object  stood  ont  fmrn  the 
rest  of  the  productions  of  Nature,  can  be>t  understand  what 
quttlitien  of  the  mind  raised  him  to  the  pre  eminence  which  he 
honestly  aud  easily  won.  These  were  quick,  and  accurate  pow- 
of  ol)!«rvnt)oii  and  discrimination,  a  marvelous  memory  em- 
bracing themiuiitestdetailsof  what  had  been  done  in  the  same 
direction  l)*rfiire,ancl  tireless  jierseveranoe  and  industry  amuiiui- 
ini;  to  n  complete  furgetfnlness  of  self  and  neglect  of  mere 
personal  comfort  when  in  quest  of  accurate  data.  But  the 
St  world  of  rvndere  and  workers  did  not  neetl  this  pcrwmal 
knowledge  to  judge  of  how  he  worked.  It  U  scarcely  credible 
that  the  monument  which  he  baa  uncousciously  rearol  lobitn* 
self  by  his  unceasing  additions  to  human  knowledge  has  been 
created  in  his  short  lifetime  of  Hfty-Nx  years,  and  the  larger 
|iun  of  it  in  the  face  of  difficulties  which  alone  would  have 

ishe<l  any  other  uiau. 

N'lr  was  "  sgtecifs  making  "  his  only  or  eveti  his  chief  cnn- 

hntioti  111  the  world'«  knuwWge.  With  his  ]Niw«r  of  iiiston. 
tnneuusly  extrarting  from  the  well-filled  treasury  of  hi*  mind 
that  group  of  fnct«>  which  he  needed,  and  his  systematic  in»pec> 

nof  thosatieul  characters  of  an  object,  it  was  as  easy  for 
to  designate  what  was  new  to  science  in  a  mav  of  material  just 
unpacked  as  for  the  ordinary  naturalist  to  indicate  the  parts 
«i.ioh  were  new  to  himself.     In  Coi>e's  case  the  two  were  i 


Bui  hb  great  and  crowning  faculty  waf  that  of  recognizing 
the  tigniBcance  of  each  of  his  brilliant  ditcoverief  to  the  whole 
•trudure  of  science.  His  keenness  in  this,  the  highest  mani- 
festation of  thought,  was  incomparable;  and  though  his  gener- 
alitations  were  oAen  startling,  ther  were  nerer  made  rashly, 
und  thej  have  usually  secured  the  acceptance  of  a  steadily 
increasing  body  of  scientific  men. 

Nor  was  it  alone  in  the  natural  or  biological  sciences  that 
be  left  the  impress  of  his  thought.  Psychical  phenomena,  which 
are  as  far  as  possible  removed  from  zoology  and  paleontology, 
enlii>ted  a  large  fwrt  of  his  interest.  Singularly  enough  for  one 
who  dealt  so  much  in  the  concrete,  his  tendency  was  strongly 
iowanis  idealism  and  against  materialism. 

He  poasfar<ed  <leflnite  views  on  all  subjects,  from  metaphysics 
to  politics,  and  was  hofieful  and  optimistic  in  all.  No  amount 
of  discouragement  would  prevent  him  from  striving  and  hoping. 
He  always  saw  a  gleam  of  pn)mise  ahead  that  things  would 
change,  no  matter  how  hofieleAs  they  seeme<i  to  others. 

His  |M»wer  of  disM>ciatitig  his  |M*nH)nal  feelings  fmm  his 
actions  f>n  a  given  subject  was  so  remarkable  as  to  be  almost 
unif|ue. 

This  ethical  Kide  of  his  rharact4*r  was  not  generally  under- 
sIimnI,  though  hi«  priiirifih*^  wen*  alwayn  fnuikly  announced 
and  ri^on»u»»ly  foJlowiMi.  No  ani(»unt  of  (mtmhiaI  liking  or 
repugnance  motiM  rliange  his  voto  on  a  (picstion  which  ought 
to  b<>  decided  by  the  qualiticatiotis  of  nn  individual  or  the  pnn 
priety  «»f  s  couHM*  of  anion,  the  s<ilt'  (M>iiits  ronj«iden»<l  by  bini 
were  fitness  and  ju»»tirv. 

Their  nt(»»t  dt-vottM)  frit^nds  were  not  fairer  in  I'sliniating  the 
tni«*  valui*  of  thnat*  whom  (*o|h*  mnitidi^n'd  his  bitterest  op|M>> 
nents  than  hr.  !Ii«  view**  and  convict ion*«  on  all  subjects 
wen*  inifM-rsonai,  nn<l  wi*rt*  rniM'd  far  nbove  th**  mnlnrial 
atni<«phrrt*  of  j«aloti«iy  ntid  nialic<>. 

Th<»*e  linrs  an*  trnrtil  bv  otw  nlm  hni*  b«i-n  f«»r  Iwmlv-five 
veani  hi«  intiinntf*  trimd.  ai»  a  ^|Hintnti«'oui«  tributr  to  n  grcnl 
mastrr  in  nciftin*  at  xUv  nmnifnt  «>t'  hi*  ilrslh.  and  ninv  •trik<* 
a  r»^iM»fi«iv«*  rh«»rd  iii  tl.r  hfitrti*  of  tbttM*  nho  «-njo\(*<l  x\iv 
privilrge  of  rliKM*  a4'f|i)sititatM «*  with  Kdwunl  l>rink«'r  (*«»|»4*. 


A^t..  t:   !•>' 
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EDWARD  DRINKER  COPE. 

Professor  Edward  Drinker  Cope  died  at  his  home  in  Philadelphia, 
April  12, 1897.  He  was  born  in  Philadelphia,  July  28,  1840.  His 
family  belonged  to  the  Society  of  Friends,  and  was  one  of  the  old- 
est in  the  State ;  his  ancestor,  Oliver  Cope,  being  one  of  the  associates  of 
William  Penn  in  the  establishment  of  the  colony.  His  grandfather, 
Thomas  Pym  Cope,  was  one  of  the  merchant  princes  of  the  city. 

He  received  bis  early  education  at  the  hands  of  a  private  tutor  and 
in  the  Westtown  Academy.  In  these  early  years  he  had  a  great  love  for 
nature ;  soon  it  grew  into  an  overpowering  passion,  and  he  fairly  haunted 
the  museum  of  the  Academy  of  Natural  Sciences,  and  here  he  began  his 
investigations.  We  cannot  here  catalogue  the  long  series  of  papeia— 
nearly  a  thousand  in  number — which  followed,  but  it  may  be  of  interest 
to  know  that  the  first  one  was  published  when  its  author  was  not  nine- 
teen years'  old,  and  dealt  in  a  masterly  way  with  the  classification  of 
the  salamanders. 

In  1859  he  studied  the  reptiles  in  the  Smithsonian  Institution,  re* 
turning  the  next  year  to  Philadelphia  to  work  again  for  three  yean  in 
the  Academy.  Then  followed  for  one  year  study  in  Europe ;  not  the 
study  of  to-day  under  the  direction  of  a  professor,  but  study  of  thespeci* 
mens  in  the  greater  museums  from  London  to  Vienna. 

Upon  his  return  to  America  in  1864  he  accepted  the  professorship  of 
"  Comparative  Zoology  and  Botany  "  in  Haverford  College,  where  he 
remained  until  compelled  by  ill-health  to  resign  in  1867.  It  is  interest, 
ing  to  look  over  the  Haverford  Catalogues  of  those  years  and  to  see  how 
thoroughly  his  courses  were  com|)arative,  or  what  to-day  is  called 
morphological ;  and  how  little  they  had  in  common  with  the  descriptive 
zoology  and  the  analytical  botany  then  taught  in  almost  every  Amer- 
ican college. 

During  these  early  days  his  spare  moments  were  devoted  to  the 
reptiles,  and  to  the  very  last  these  forms  held  a  prominent  place  in  his 
work.  Unlike  his  American  predecessors  he  realizeii  that  there  was 
more  in  a  snake,  a  lizard  or  a  frog  than  scaleu  and  color  pattern ;  be 
knew  that  they  had  brains  and  vittcera  and  skeletons,  and  even  before 
he  was  twentv-five  he  had  worked  out  a  clas8ification  of  the  Anura. 
which  is  still  the  basis  of  all  subsequent  work. 

It  was  this  study  of  the  skeleton  which  fitted  him,  in  1866,  to  take  up 
the  reptiles  found  in  the  marl  pits  (green  saud)  of  New  Jersey,  and  this 
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hit  iotroduclion  into  the  field  of  Paleontology,  in  which,  for  years, 
€W9n  to  bit  death,  he  stood  facile  prinetps  in  America,  if  not  in  the 
world.  From  this  time  on  he  was  primarily  a  vertebrate  paleontologist 
At  limes,  it  b  true,  he  tume<i  to  other  fields  and  studied  recent  forms. 
He  classified  the  snakes  and  lisards  of  North  America;  published  a 
masterly  synopsis  of  our  frogs  and  toads,  salamanders ;  he  studied  the 
fiiooa  of  our  caves;  he  clarified  the  fishes;  and  his  work  in  each  of 
ihmtt  lines  alone  would  have  given  him  a  reputation  which  many  might 
mar  J.  They  were  with  him  but  side  iisues ;  he  studied  the  recent  forms 
for  tbe  light  which  they  could  throw  on  the  forms  of  the  fiast.  And  it 
was  just  this  knowledge  of  forms  buth  living  and  foMil — a  knowledge 
which  was  wonderful  in  its  detail  and  its  accuracy,  and  even  more  sur- 
prinog  io  the  ease  with  which  iu  minutest  poinu  were  called  forth  when 
needed — it  was  just  this  knowledge  which  placed  him  asa  fieer  of  Hux- 
ley and  <>weu  in  the  fialeontological  field. 

From  tbe  New  Jersey  Dinosaurs  he  turned  next  to  the  Miocene  fauna 
of  Maryland  and  Virginia,  and  in  1868  he  undertiMik  the  study  of  the 
air-breathing  vertebrates  of  the  Ohio  Geological  8ur\'ey.  Here  his 
sludiea  ibowed  that  labyrinthodous  and  other  huge  monsters  of  the  fiasi 
most  be  grouped  t^igetber  as  a  distinct  order  Btegocephali,  a  generalixa- 
lion  which  has  obtained  world-wide  acceptance. 

In  l^470  liegau  his  studies  of  the  wonderful  fauna  buried  in  the  nicks 
of  o|ir  territories  west  of  tli<*  Misnii^ippi.  Some  little  was  known  of  these 
strmoge  formi«  thn»ugh  the  labom  of  Owen  and  l^eidy,  but  C  ofte  wss  m 
reality  to  o|Nrn  up  a  new  field.  In  the  yenr  junt  mentioned  be  vinited 
thet^rrtscfouf  of  weiaern  Kaniias  and  brought  to  light  the  hugf*  reptiles 
w>  characlrristir  of  that  regit»n.  In  1M72  tbe  Bat!  l^Ands  aliout  the 
bead  waters  f»f  (jreen  River,  in  Wyoming,  were  invt^itigateil ;  and  in 
ll!l73  i  '«»lorsdo  wajt  the  Kvne  of  bin  Islxin*.  Then  followi*«l  bivapiNiint- 
oseot  as  Vertebrate  rale«>ntolo^i«t  tif  tbe  T.  S.  (ieolt>^iral  and  (ieo- 
grapbirml  Survey  of  (be  Territorien,  under  tbe  dire<*tion  of  tbe  late  Dr. 
F  V.  Ils\«len  :  snd  a  vnir  later  <  l'^74)  tbe  nppointniint  t«>  a  «iniilsr 
Mirvev.  under  th«*  <lin*<'tii»ii  of  Livutenstit  \V|it'«*l«*r.  of  the  lands  went  of 
the  l<M>tb  nirridiati.  Both  of  tbeM*  |Mwitioiii«  nen*  held  by  ('o|n*  cxm- 
IJottoush  until  all  the  survfVii  wen*  nier^i*<l  in  tbe  pn*M4'nt  oruani/ation. 

•  •  • 

Ihiring  these-  year*  (*«i|*e  wax  in  tb«*  field  evt-ry  summer,  and  in  bis 
iiiveacigmti<»nt  be  vinitcni  and  collt-cied  in  e\fry  State  and  territory  west 
of  tbr  MiMMMiri.  N'it  only  liid  be  collect  binim'If.  but  be  organised 
parties  at  bin  own  ex|H*nM*.  which  were  also  alni<Mit  ('<»ntinuouiily  in  th«* 
IMd.    As  a  rmult  be  aniasM*«l  a  eolle<ii<»n  of  vertebrate  fn-f^iU  (roui  our 
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western  territory  probably  unequalled  in  extent  and  in  yarietj.  To 
this  he  was  constantly  adding  by  purchase  from  other  parts  of  tbo 
world.  Another  result  was  an  unparalleled  series  of  papers  from  tbe 
pamphlet  of  three  or  four  pages  up  to  his  huge  quarto  "  Tertiary  Vert^ 
brates,"  and  what  was  the  more  remarkable  about  this  whole  series  ww 
that  the  whole  of  these  contributions  to  science  were  entirely  bis  own 
work.  He  had  no  patience  with  the  view  that  it  is  honest,  that  it  is 
honorable,  to  hire  others  to  do  intellectual  work,  and  that  when  pay* 
ment  is  made  for  these  services  all  title  to  the  labor  passes.  Aoocher 
characteristic  of  these  same  papers  lies  in  this :  that  whether  we  bare 
before  us  a  hasty  preliminary  or  a  well-matured  volume  we  are  not  in 
doubts  as  to  what  the  author  had  before  him.  He  at  once  seized  apoo 
the  saliant  and  diagnostic  features  of  his  specimen,  and  described  it 
clearly  and  intelligibly.  There  were  no  slovenly  descriptions  whicb 
might  cover  a  dozen  different  things,  and  which  might  later  be  invoked 
in  a  dispute  over  a  question  of  priority,  and  be  made  to  fit  the  most 
desirable  form. 

It  is  not  yet  time  to  summarize  all  of  these  geological  discoveries,  to 
discuss  the  sttempts  to  correllate  the  strata  of  the  West  with  tboee  of  the 
Old  World,  to  enumerate  all  the  lines  of  descent  worked  out;  but  we 
may  be  pardoned  if  we  mention  a  few,  which,  at  the  moment  of  writing 
come  to  mind  as  of  great  interest.  Here  should  be  mentioned  the  rep- 
tilian giants  Camarasaurus  and  Clidastes;  Anaptomorphus,  reotntly 
brought  into  such  prominence  in  connection  with  Hubrecht's  views 
upon  tbe  origin  of  the  Primates;  Phenacodus,  the  central  stem  of  tbe 
higher  mammals  ;  the  classification  of  the  Theromorphous  Reptilia,  and 
the  recognition  of  this  group  as  the  diverging  point  of  Reptilia  and 
Mammalia.  This  li^t  might  be  easily  extendeil  almost  indefinitely,  as 
will  readily  be  seen  when  we  recollect  that  Professor  Cope  described 
nearly  a  thousand  species  of  fossil  vertebrates,  and  that,  with  every 
description  there  was  an  accurate  conception  of  the  position  and  rela- 
tionships of  the  form  described. 

In  lines  other  than  paleontological  his  work  was  of  the  greatest 
value.  The  purchase,  some  thirty  years  ago,  of  the  Hyrtl  collection  of 
skeletons  of  fishes — embracing  some  six  bundled  specimens — opened  tbe 
way  for  a  study  of  the  fish-like  verlebrntes  such  as  no  other  man  has 
made.  As  a  result  he  issued  in  1871  a  classification  of  the  fishes,  baaed 
upon  structural  characters,  not  on  external  form,  which  has  been  tbe 
foundation  of  all  subse<juent  work  in  this  direction,  and  which  is  rapidly 
replacing  the  older  and  more  artificial  systems  ofCuvierandofGiintber. 


w 


%m.]  EdUar'i  TahU.  417 

C0pt*t  cla«ificatioo  of  the  fishes  is  the  only  ooe  thai  can  be  used  hj  the 
stttdcfit  of  paleootologT.  Besides  this  oentral  work  Cope  published 
■ytroos  papers  upon  the  fresh  water  fishes  of  North  aod  Houth 
Afriea,  and,  wherever  he  touched  the  subject,  he  left  his  mark. 

Is  the  Batrachia  and  the  Reptilia  his  work  was  of  the  greatest  value. 
His  synopsis  of  the  Batrachia,  based  as  it  is  oo  the  entire  structure  of 
thase  animals,  will  long  remain  a  standard  for  the  American  student; 
bat  in  stiidjing  this  work  one  must  remember  that  its  foundations  were 
laid  in  its  broader  features,  when  the  author  was  but  twentj-five  jears 
of  aft.  His  small  pamphlet  on  the  osteology  of  the  I^certilia  is  a  mine 
of  slnictaral  factn,  while  his  studies  of  the  snakes,  structural  and  sjs- 
tamatic,  cannot  be  ignored. 

In  tbe  Invertebrates,  Cope  did  but  little;  butonemuiit  not  forget  his 
stodics  of  cave  faunje  and  his  papers  on  the  m  jriapods. 

There  wan  another  side  to  Professor  Cope's  scientific  work,  that  which 
dealt  with  theories  of  evolution.  Pnifessor  Cope  maintained  in  his 
aarliesi  easays  that  the  principle  of  Natural  Selection,  the  very  basis  of 
Darwinism,  could  not  be  invoked  as  a  causa  vera  to  account  for  the 
origin  of  species  and  of  higher  groups.  It  di<l  not  explain  the  origin  of 
variatioiis,  but  could  onlj  act  after  variations  had  been  produoe<l  to 
parpHuate  ami  preserve  those  most  advantageous  to  the  organism.  The 
raose  of  vanation  must  \ye  sought  elsewhert*,  and  he  rehabilitated  for 
lliis  purpiMie  I^amarck's  early  principle  of  the  effect  of  ut*e  and  disune  of 
parts.  In  thi»  way  he  l>ecanie  the  founder  of  the  sch(M>l  of  Neo> 
Ijanarckianii,  in  which  his  efforts  were  nblv  •econded  by  oihen*.  nota- 
biy  bj  Hyatt  and  !*ackard.  lie  remainetl.  however,  until  hifi  death, 
the  f«>rr m<i«c  adv«»cate  and  ex|M)nent  of  thin  distinctively  American 
school  of  phil«»«f»phiral  biology. 

His  w«»rk  in  thiti  line  was  not  experimental,  but  rented  rather  on  the 
evideorr  presentcHi  by  fossil  forms.  In  this  way  he  could  bring  to  his 
support  a  wealth  of  facts,  ar(*essible  ti»  no  one  else.  His  nieelianical 
explanationn  were  thor«»ughly  and  carefully  worke<l  ont.aml  his  viewi*, 
like  th<«e  eipn*«se<l  in  hi«i  able  pii|»4'r  <in  the  lioninlogicm  and  origin  of 
lii#  ty|«^  of  molar  tr<(*th,  wen*  so  n»gently  expniisi*d  that  \\\vy  niadt* 
aumrnMi*  iimverti*  to  his  ihe4»nc*s. 

Tbi*  nr<^Ijamarekian  view  was  first  «<*t  forth  in  lHr»M,  mud  was  sii|m 
porteil  by  outoerous  subsidiary  tlieori<*s  advaneinl  then  and  at  latrr 
dair*  Am4»n)j:  them  were  th«'  theory  of**  nctvlcrahon  and  retanlation/' 
the  |»rineiple  of  "^  exa«'t  parallelism  "  ^i  Mtrikinglv  cxenipliticHl  in  tlic 
Anurous  Hatrarhia.  **  homologous  groufts"  and  **  ronM*ioui«n(*Mi  in  ev<>- 
lolkw."    l^tcr  he  turned  to  th<iiM*  more  ditfieult  evolutionary  problems 
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— the  origin  of  intelligeoce,  the  evolution  of  the  ethical  side  of  man, 
etc. — and  expressed  his  views  thereon  in  a  series  of  mmjn  which  havia 
attracted  wide  attention.  These  evolutionary  essays  were  collected  in 
a  volume  issued  in  1887  under  the  title  **  The  Origin  of  the  FittesL" 
Later  still  (1896)  these  essays,  together  with  his  later  contributiont  to 
the  theory  of  descent,  were  summarized  in  a  volume,  "The  Priouury 
Factors  of  Organic  Evolution ;"  a  volume  which  several  followers  of 
Weismann  have  recognized  as  the  ablest  expression  of  anti- Wetamann- 
ian  views. 

Scientific  organizations  the  world  over  have  expressed  their  appre> 
ciation  of  the  attainments  of  Professor  Cope.  He  has  been  elected 
an  honorary  or  a  corresponding  member  of  many  societies.  In  1872 
he  was  elected  a  member  of  the  National  Academy  of  Science ;  in  1879 
the  Royal  Geological  Society  of  Great  Britain  b^towed  upon  him  the 
Bigsby  gold  medal,  in  recognition  of  his  labors  in  the  advancenaent  of 
paleontological  knowledge.  In  1883  he  was  elected  viceprerident  at 
the  Biological  Section  of  the  American  Association  for  the  Advance- 
ment of  Science,  and  in  1896  he  was  elected  to  the  presidency  of  the 
same  organization.  In  1886,  at  the  celebration  of  the  four  hundiedth 
anniversary  of  the  foundation  of  the  University  of  Heidelberg,  he 
received  the  honorary  degree  of  Doctor  of  Philosophy,  the  highest  honor 
the  University  could  bestow.  In  1889  he  was  elected  Professor  at 
Geology  and  Mineralogy  in  the  University  of  Pennsylvania,  and  he 
held  this*  position  at  the  time  of  his  death.  He  became  the  owner  of 
The  American  Naturalist  in  1877,  and  since  that  time  has  been  the 
senior  editor  of  the  magazine. 

Professor  Cojie  was  a  man  of  quick  decision  and  of  strong  coutio- 
tions.  He  did  not  believe  in  temporizing  or  acting  from  motives  of 
policy.  There  were  with  him  only  two  conclusions:  a  thing  was  either 
right  or  wrong,  and  when  his  decision  was  made,  his  course  was  clear. 
Compromise  was  foreign  to  his  nature.  These  facts  readily  explain 
many  thiiigis  in  his  history.  Personally  he  was  a  delightful  companion. 
Gifted  with  facility  and  felicity  of  speech,  and  with  ex|)eriences  far  be- 
yond the  run  of  the  onlinary  man,  an  hour  in  his  presence  was  an  hour 
not  easily  to  he  forgotten.  How  he  enjoyed  telling  of  his  adventures 
and  hid  battles  ;  and  if  the  joke  were  against  him,  its  narration  afforded 
him  the  more  pleasure.  Those  who  have  heard  him  tell  of  the  purchase 
of  the  skin  of  the  long-tailed  cat  in  Oregon  will  never  forget  the  story. 

Then  how  helpful  he  was.  The  treasures  of  his  collection  and  the 
greater  treasures  of  his  intellect  were  open  freely  to  all.  If  it  would  aid 
a  fellow  student  or  would  solve  a  question,  his  most  valuable  specimens, 
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«T6Q  those  •■  yet  uiidetcribcd,  were  freelj  oflTered,  and  their  beariogt 
folly  ezplaioed ;  ahelpfulneiiofteo  acknowledged  by  most  of  his  fellow 
pftUontologisU  ID  tiMir  published  papers,  and  all  the  more  noticeable 
horn  its  rarity  io  other  quartars. 

Another  characteristic  of  Professor  Cope  wan  his  readiness  to  admit 
a  niitake  or  to  correct  an  error  when  shown  the  truth.  Instances  of 
this  are  numerous.  In  the  pages  of  this  journal,  to  cite  a  single  exam- 
ple, be  severely  critici^  the  late  H.  B.  Pollard,  for  his  theory  that  the 
Batrachia  bad  arisen  from  the  CruMopterygian  Ganoids.  Scarce  a  year 
later  he  accepted  the  same  view,  and  advocated  it  in  his  later  publica- 
tions. 

He  was  a  must  indefiitigable  student,  and  his  capacity  for  work  wax 
astooishing.  His  house  was  his  workshop,  and  his  collections  fairly 
crowded  the  family  out,  so  that  they  had  to  seek  other  quarters.  Every- 
where there  were  either  books  or  specimenn.  The  cellar  was  filled  with 
alcoholic  collections,  the  up|>er  floor  with  skins  and  skeletons,  while  the 
other  flciori  were  almost  solidly  filled  with  fiissils.  Home  years  ago  his 
■uunroalian  fi4wils  passed  into  the  possesiion  of  the  American  Museum 
of  Natural  History,  in  New  York  (*ity.  At  the  time  of  his  death  he 
was  engaged  in  working  up  the  fossils  found  in  the  Port  Kennedy  bone 
cnve. 

Pn»fciwor  <  ope  was  married  to  Annie,  the  daughter  of  Richard  Pyni, 
who.  with  their  daughter  Julia,  now  iUe  wife  of  William  II.  Collins, 
Prtf6asi»f  uf  Astnmoniy  in  Ilavcrford  (\)llege,  survive  him. 

J.   S.    Kl!«(f.<«LKY. 
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Surface  Features,  Miaaouri  Geological  Survey.— Charles  R. 
Keyes,  State  lflr«*logtst,  vol.  X,  »t4'\  |m};ei«  with  22  plate!*  and  24  figures. 

(*lay  I>r|M4iits,  MiMMiuri  (tef>l<»gical  Surwy,  diaries  R.  Keyt*#,  StaU* 
Oevthigist,  vol.  XI,  <»22  pap**  with  IVJ  plat*^  and  l^i  figures. 

V:»lume  X,  containfl  a  re|i«irt  on  the  Plivitirul  Features  of  Mii4H»uri 
by  (*.  F.  Marbut,  one  on  the  Formation  of  the  (junternsry  I>e|»«NiiiA 
by  J.  E.  Todd  and  a  Hil>li«>graphy  of  .MiMMiiiri  <f«*<>logy  hy  R.  Keyt*i». 

The  report  on  Physical  Features  i*  t)i**  rimt  work  of  (lie  kind  under* 
taken  by  any  .^tateHurvey  with  the  view  of  rt»vering  the  entin*  i^»ni- 
■scmwealth.  The  different  «tirfa(*<*  featnrm  srr  ileihTiUHl  and  their 
origin  tracer!  by  the  appli<*ation  of  the  principles  of  phy-i'igrAphy. 

A  broad  gently  undulating  upland  plain  forin«i  the  nio^t  eonnpicu- 
oos  feature  of  the  surfaee.      It  is  divi»il>le  into  the  Prairie  region  and 
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the  Ozark  region.  The  former  has  an  elevation  ranging  from  800  ftei 
along  the  MisasBippi  to  1200  feet  in  the  northwestern  comer  of  the 
Btate.  The  Ozark  region  originates  in  a  centre  distinct  from  the  Prairie 
district  of  elevation.  It  forms  a  large  part  of  southern  MiMouri  and 
portions  of  adjoining  states  with  a  maximum  elevation  within  the  former 
of  1700  feet 

The  upland  plain  is  broken  by  a  number  of  escarpments  formed  by 
outcropping  edges  of  hard  strata  underlain  by  softer  rock.  A  number 
of  these  escarpments  are  describeil  and  the  more  pronounced  arethown 
on  a  sketch  map.  Between  successive  escarpments  lie  platforms  or 
belts  each  with  their  peculiar'surface  features  depending  on  the  diar- 
acter  of  the  underlying  rocks.  The  report  concludes  with  an  excellent 
account  of  the  development  of  the  streams,  the  subject  of  river  mean- 
derings  receiving  special  attention. 

In  the  report  on  the  formation  of  the  Quaternary  deposits  the  author 
gives  the  distribution  and  limits  of  the  surface  formations  of  MitKHiri. 
The  general  character  and  relations  of  the  several  classes  are  thoroughly 
described.  The  quaternary  deposits  of  the  state  are  divided  into  (1) 
the  Bowlder  Drift,  (2)  the  Loess  and  Gray  Loamy  Clay,  (3)  Terrace 
Deposits,  (4)  Alluvium.  The  characteristics  of  each  class  are  clearly 
set  forth  and  their  limits  shown  on  a  sketch  map.  As  the  drift  does 
not  extend  beyond  the  Missouri  river  the  formations  treated  in  the  re- 
port lie  almost  wholly  north  of  that  stream.  The  report  concludes  with 
a  summary  of  the  quaternary  history  of  Missouri. 

The  Bibliography  of  Missouri  Geology  is  very  full  and  complete,  the 
plan  being  that  of  a  dictionary  catalogue  or  bibliographic  index.  There 
are  included  an  author's  list,  a  title  index  and  subject  entries  and  crom 
references.  The  advantage  of  this  plan  i»  that  it  is  unnecessary  to  turn 
back  from  one  title  to  another  to  obtain  a  full  bibliographic  reference. 

Volume  XI,  is  devoted  entirely  to  a  report  on  the  clays  of  Missouri 
by  H.  A.  Wheeler.  Such  thorough  and  complete  treatment  of  its  clajrs 
has  never  been  undertaken  by  any  state.  The  physical  and  chemiod 
properties  of  clays  receive  estpecially  full  treatment.  Thus  consider- 
able space  is  devoted  to  the  subject  of  the  f)lasticity,  fusibility  and 
shrinkage  of  clays,  one  chapter  \ye\ng  devoted  to  each.  A  microscopic 
study  of  the  clays  was  tkUo  undertaken  with  intere!*ting  results.  A  sur- 
prising variety  of  de(>o8it8  are  found  throughout  the  state.  Each 
variety  is  treated  separately  and  its  physical  and  chemical  properties, 
distribution  and  adaptability  to  particular  uses  described.  A  chapter 
that  will  prove  of  much  practical  value  is  the  one  devoted  to  the  tests 
and  analyses  of  clayn.     Not  only  are  the  analyses  of  Missouri  samples 
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ghrta  but  alio  a  w^rj  oomplele  list  of  anal  jses  of  American  and  foreign 
daja.    TIm  report  cooeludet  with  a  brief  working  bibliograpbj. 
Bocb  Tolunee  are  illustrated  with  manj  full  page  half  tones  and 
tt  a  fine  appearance. — A.  G.  I^ 
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Petrography  of  the  Bearpaw  Mountains*  Montana. — A 
•icoiid  paper*  bj  Weed  and  Pir«on'  on  the  rocks  of  the  Bearpaw 
Mottotaiot  deacribea  several  iiitrusiTe  masaefi  in  ibis  mountain  group, 
a  leuctle-laTa  from  Bearpaw  Peak  and  a  series  of  the  dyke  rocks 
occarring  so  abundantly  tbroiighout  the  region.  One  of  the  intrusiTe 
msaes  is  just  north  of  Wind  Butte.  It  consists  of  an  augite-syenite 
composed  of  agirite-augite,  mieropertbite  and  a  few  acce»ories,  among 
wbich  is  Sfidalite.  At  the  post-office  of  Uoyd  is  an  intrusive  mass  of 
trarhyte,  that  has  altered  the  argillites  through  which  it  cuts.  The 
rock  ooosisls  of  orthodase  phenocrysts  in  an  aggregate  of  feldspar, 
bornbleiide.  augite  in  two  generations  and  biotite  in  two  generations. 
The  Scnidure  of  this  groundmass  is  allotriomorphic,  hence  the  rock  is 
as  closely  allied  to  the  syenite>porphyries  as  it  is  to  the  trachytes.  An- 
other  intrusion  near  the  trachyte  is  a  nephelite  basalt  containing  biotite 
and  sodalite.  The  highest  fiuiut  of  the  mountains,  Bearpaw  Peak,  is 
eiiiDpased  of  leticite-basalt  lavas,  breccias  and  tuffii.  In  the  midst  of 
tlieae  mcks  it  an  intercalat^Ml  flow  f»f  leucitite,  in  which  occur  pheno* 
erysU  of  biotite,  augile  and  leucite  in  a  groundmass  of  the  thickly 
crowded  IfuHtes  in  s  gisw  bane.  .\n  analysis  of  the  rock  gives  the 
following  renult : 

•nig  AVS   t*^H  *«**   ^^^  <•*»  >'•«*»   K(<'   ll|'>    THS  <1   ly^   ^*<'  Mno   IteO  St^*    fulal 

«u  ti«i    *"«    «  V  «:t   7  4i     •'.»   «:i    I .w     M    (M     •«     i»4      .".'     v>     I'u.w.rs 

The  dyke*  of  the  region  (M»tiipri»e  »yenite  porphyrias,  leuoite  basaltji, 
tioguaitn  and  minetten.  The  tinguaites  are  mainly  |M)rpbyritic  rf>cks, 
but  their  ph«*nocr)*ptii  sre  limit(»<l  (o  the  int4*riors  of  the  «lyke*niasws, 
bring  absent  nrar  tin*  |N*nplif  rie«.  A  tings iiite  |>orpby ry  from  near 
Wind  Butt<>  is  <*<>m|M»M*<l  of  ai^giriti*.  augite,  alkali  fi*ldii|mni,  nepbeline, 
eaoc*rinitr  ami  i»iiiall  (|iisntitii«  of  a|»atite,  niMlulite  and  fibntim  horn- 
hleniir.  The  pyrox«*ti<v  prtwnt  an*  niad«*  up  of  mrcw  of  an  aggregate 
of  mior less  augitr*.  Hurrouiideil  by  alti*rnalr  umm  of  .*i*gt' rites nd  augite. 
The  large  uiniditir  |*lien4MTy»c«  in  ibi*  nn-k  art*  niirronndrd  by  msntlt^ 
of  jrgeriiN*  prisms,  lying  parsll**!  to  tbelHindin^  pliint**  nt  ibr  fi*ldii|»sni. 

■  Kail«<i  hw  IH   W    S.  Itevlrv.  (  olIiT  I'liivrr^itT.  Wmtrriilli*.  M« 
*  Jimntt.  Jour,  ^•i  ,  \  ol.  II,  \K*t,  p.  1:U*  atiil  l*«v 
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This  fact,  together  with  the  ahoenoe  of  phenocrjsts  near  the  peripheriea 
of  the  dyke  indicates  to  the  author  that  the  large  Mdapors  are  ooi  of 
intratelluric  origin,  but  that,  on  the  contrary,  they  were  formed  in  plaee. 
The  paper  closeslwith  descriptions  of  a  quartz  tinguaite- porphyry  and 
several  pseudoleucite-sodalite-tinguaites. 

Rocks  of  the  Laurentian  area  north  of  Montreal. — Adama* 
has  exHraine<l  carefully  the  geology  of  the  Southern  portion  of  the 
Archean  protasis  of  North  America  that  lies  in  the  western  portion 
of  the  Province  of  Quebec.  The  rocks  occurring  in  the  area  studied 
belonglto  the  Grenville  series  and  to  the  Fundamental  gneiss.  The 
former  are  present  in  a  series  of  bauds  of  alternating  gneisses,  quarzitea, 
limestones  and  anortho^ites,  with  occasional  bands  of  pyroxene  aropbi- 
bolites,  pyroxene  gneisses,  etc.  All  these  rocks  have  been  described*  in 
other  papers,  but  not  as  fully  as  they  are  described  in  this  one. 

The  Rocks  of  the  Leucite  Hills. — Kemp*  describes  the  Leucite 
HilLs  in  south wei^tern  Wyoming  as  the  remains  of  a  volcanic  crater 
formed  in  later  Tertiary  time.  These  hills  and  several  of  the  buttesin 
their  vicinity  are  composed  of  flows  of  what  was  once  a  very  fluid  lava 
followed  by  upwellings  of  a  more  viscous  magma.  The  rocks  of  tbe 
diflerent  flows  vary  in  character.  Some  are  extremely  rich  in  leudte. 
In  others  sanidine  replaces  this  mineral,  and  in  specimens  obtained  from 
Black  Rock  butte  phenocrysts  of  augite  and  olivine  are  plentiful.  The 
rocks  iu  which  leucite  is  most  abundant  consist  almost  exclusively  of 
this  mineral  and  biotite.  In  the  feidspathic  rocks  the  quantity  of 
leucite  decrease:)  us  the  sanidiue  increases.  Augite  is  also  present  in 
these  varieties  sometimes  as  inclut^ions  in  the  sanidine  and  at  other 
times  as  large  colorless  crystals  surroundeil  by  rims  of  biotite.  Tbe 
rock  of  Pilot  Butte,  about  22  miles  southwestern  of  the  leucite  Hills, 
con^ists  of  large  colorless  crystals  of  augite  and  plates  of  light  brown 
mica  in  a  groundmass  composed  of  a  felt  of  augite  microlices  and  a  few 
leucites  in  a  glass  matrix.  It  is  evidently  closely  related  to  tbe  leucite 
rocks  (leucite-phonolites)  though  mineralogically  an  augitite. 

The  Rocks  of  the  Columbretes,  Spain. — The  rocks  forming 
the  little  group  of  islands  off  the  east  coast  of  S{)ain,  known  as  the  Col- 
umbretes, are  trachytes,  irachytic-phonolites,  tephritic  trachytes,  baa- 
all^  and  palagonite  tufls  according  to  Becke.^     The  feldspar  of  thetra- 

*Ge<)l()gicml  Survey  of  Canada.  Ann.  Rep,  Vol.  VIII.     Pi.  J. 
'  Amkrican  Natukaliht.  18y7,  p  hCA,  1896,  p.  .100  and  57^. 
*  Hull.  Geol.  Sot-.  Amer..  Vol.  8,  1897,  p.  U\9. 
'  .Min  u.  I'etrog.  Milth.,  XVI,  p.  157  and  308. 
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<kjtim  is  Minidtne  mixed  with  a  plagioclase  rich  in  cmlcium.  The  horn- 
blende it  a  jailowtah-brown  baMiltic  varietj  with  a  positive  angle  c  v  C, 
Iht  only  imUBce  of  a  basaltic  hornblende  with  this  orientation.  The 
^Uflerent  phases  of  the  trachyte  vary  in  composition  as  noted  below  and 
in  sCmcture.  The  basalts  and  tuflii  present  no  unusual  features.  The 
rocks  ofler  a  good  illustration  of  a  petrographical  province,  the  basalts 
rrpreaenting  the  most  basic  members  and  the  phooolites  the  most  acid 
ones.  The  tephritic  trachytes,  with  their  small  percentage  of  leucite 
are  intermediate  rocks.  Analyses  of  the  phonolitic  (I)  and  the  tephritic 
<II)  trachytes  and  of  the  basalt  (III)  follows : 

Hfl,    TtO,  Al/K  Ftyri,  K«<»  MgO  <  •()  Sm^t  K,4>    ll««>  IVH  MO,  (t>,  O        Total 

I    aSW       43  21  «t  .1C3  M         «l  2.M  7M  ftOl       72  .22  M  .08  J(1  «  101  17 

II    M  12       J»  JB4II  \I3  Ijya  l.gH  4  29  « Jil  4 M   iJtS  .43  .14  2S  —  I00.«t 

111    f?M       It  17.70  5.1t  «»  AM  »  12  4.01  141      .72       M  U  10  07  •-    9*1.04 

The  chemical  relations  of  these  rocks  to  one  another  are  represented 
fraphieally  by  mean*  of  a  triangle  whose  angles  represent  1(K)  |ier  cent 
h  of  Na,  Ca  and  K.     The  discussion  upon  which  this  method  of  re|>- 
otation  is  based  cannot  l>e  entered  upon  in  this  place. 


The  dykes  associated  virith  the  tonalite  of  Meran  in  the 
Tyrol. — Grul>enmaiin*  gives  brief  de«cri(>tions  of  the  dyke  nR*ks  con- 
neeird  with  the  tonalites  near  Meran.  These  are  (juarti-mira  |M>rphr- 
ites,  tonalite- (Mifphvri  test,  tonalil4*|M*gnmtites.  dinbasen  and  hornblendc- 
keTMintites.  The  |)egmatit<*ii  mnsiftt  of  plagi(>clai«e,  niicn^cliiie,  <|uarti 
and  niiif»cnrile.  Where  in  ciintact  with  gneins.  thin  nN*k  ha^  develn|)e<l  in 
it  andaliioite  and  garnet. 

Petrographical  Notes. — The  ct>rrt*ctneM  of  the  analv!«eii  of  the 
granular  r«ick  of  Kon^t4K!k  in  the  lioliemian  Mittelgebirge  having 
been  called  into  <|uestion  by  Lang  a  new  analysis  hao  lieen  re<*eiit  pub* 
lisbol  by  liibsch.*     The  n'sulti*  of  this  n>nfirin  the  analvsiH  timt  pul>- 

liohrd. 

Lyon***  ha«  snalyz«Ml  a  lar^  numlier  of  fi{M*rimenii  of  the  tmiU  orig- 
inating from  the  de<*om|M>-ition  of  Hawaiian  lavas,  and  a  series  of  the 
lava*  from  which  they  were  derived.  The  ri^ults  nhow  that  in  the 
incipient  weathering  of  the  lavan  there  io  a  hms  of  silica,  titanic  scid, 
manfc*ne»e.  soda.  fM>iaj»h  and  (H>p|H>r.  The  <|uantity  of  citlciuni  present 
remsiiw  unchangeii.  while  the  |M*rt*entsge  of  nmgnesia  inrresoes  I'lMin 
further  alteration  njagnesiuni.  calcium  and  phodphoric  arid  are  almoot 

•lb.  XVI.  p.  K'» 
•lb.  X\  .  p  4m:. 
"•Aaier.  Jour  >h4  .  Vol.  11.  INim.  p   4lM 
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completely  loet  In  the  soils,  however,  there  is  a  larger  proportioQ  of  cal- 
cium and  potassium  present  than  in  the  '  rotted '  lavas.  This  increase 
is  ascribed  to  the  action  of  plants  and  animals. 

In  an  article  in  the  Ponza  Islands  Schneider^'  describes  the  geological, 
relation  of  the  rhjolitee,  the  trachjtes,  the  pitchstonee  and  Uie  tuft  of 
the  first  two  named  rocks  occurring  there.  His  conclusions  are  quee* 
tioned  by  Sabatini.*' 


BOTANY." 


New  Species  of  Fungi  from  Various  Localities. — (Con- 
tinued from  p.  343.) — Hypoxylon  vermicobum  E.  &E..  On  dead 
wood.  Sent  from  Ohio  by  Mr.  A.  P.  Morgan  as  Hypoxylon  marginr- 
a^m  (Schw.). 

Stroma  flattish-pulvinate,  2-3  x  1  cm.  and  3-4  mm.  thick,  black  and 
vamiithed  outside  and  the  uneven  surface  pitted  all  over  by  the  papil* 
liform  ostiola,  surrounded  by  an  annular  depression  as  in  H.  Mar> 
ginatum,  Perithecia  cylindrical,  extending  down  nearly  to  the  bottcMD 
of  the  stroma  and  about  i  mm.  diam.  Asci  cylindrical,  75-80  x  4m» 
short  stipitate,  S-spored.  Sporidia  oblong-elliptical,  6-7  x  3-3}/i.  Dif- 
fers from  H,  marginatum  (Schw.)  in  its  varnished  stroma  and  cylindrical 
perithecia. 

Peziza  (Humaria)  trachyderma  £.  &  E.  On  decaying  wood 
partly  buried  in  the  soil,  Valentine,  Nebraska,  May,  1896  (Rev.  J.  M. 
Bates,  No.  416). 

Senile,  shallow  cup-ehaped,  2-4  mm.  diam.,  carnose,  thinning  to  the 
acute,  spreading  margin,  wood  color  when  fresh,  the  furfuraceo-vemi* 
cose  exterior  remaining  so  when  dry,  but  the  hymenium  becoming 
nearly  liver  color.  Margin  spreading  when  fresh^  narrowly  involute 
when  dry.  Asci  cylindrical,  200  x  12-14jfi,  truncate  above.  Paraphy- 
ses  thickened  at  the  lips.  Sporidia  uuiseriate,  oblong-elliptical  hyaline, 
smooth,  14-18x10-12/1. 

Resembles  somewhat  a  diminutive  Peziza  vesieuloM^  but  more  open 
and  shallower. 

Phialka  arknicola  E.  &  E.  On  sandy  ground  near  "  Blackbird 
landing  Bridge,"  Delaware,  June,  1896  (Commons,  No.  2784). 

Stipitate,  concave,  becoming  plane  or  even  slightly  convex,  di«k  dull 
orange,  2-3  mm.  broad,  outside  lighter,  uneven,  subpruiose.      Stipe 

"  Min.  u.  Petrog.  Mitth.,  XVI,  p.  (io. 

"  lb.,  p.  530. 

**  £<iiied  by  Prof.  C.  £.  Betsey,  University  of  Nebraska,  Lincoln,  Nebrmakm. 
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•loul^  2-4  mm.  long,  tabttriate,  gniduallj  enlarged  above,  tame  color 
m  tbe  diek.  Aid  narrow,  linear,  tiraight,  sbori-etipiute,  60-65  z  4/<, 
paraphjtate,  ^tpored.  Sporidia  tab-bieeriate,  oblong,  h jaline,  continu- 
OIM,  6-^  X  ])/». 

DifferB  from  P.  epigaea  Karat  in  ita  larger  aaooma  and  much  smaller 
tporidia. 

Tkkhoprxiza  ooarctata  E.  a  E.  On  dead  branches  of  Vaecinium 
mfHUIouie*.  MounUint,  Bkamania  Co.,  Wash.,  July,  1894  (SukMlorf, 
Ko.  507). 

Scattered,  tuperBcial,  teMile,  hembpberic  cup-ehaped,  tmoky-white, 
300-400p  diaoL.  thin  membranaceous,  margin  contracted  quite  strongly 
at  6rit,  so  .as  to  leave  only  a  small,  round  opening,  and  fringed  with 
abort,  fasciculate,  smooth  baira  about  25  or  30x  2-2}/i.  Asci  davate- 
oblong,  30-35  x  5-6/x.  Sporidia  biseriate,  ovate,  hyaline,  2-nucleate, 
4-51x21-3/1. 

Closely  allied  to  T.  eonfum  Sacc  {T. punHiftmnU  Rehm.),  but  dif- 
fcrs  in  its  longer  asci  and  different  character  of  the  hairs. 

StxaaoiiKKRW  aiiieti!! a  E.  a  E.  On  bleached  bark  of  fir  trees, 
Newfoundland,  September,  1896  (Waghorne,  No.  61). 

Kmmpent-superficial,  black,  obconical,  about  }  mm.  diam.,  hymen* 
iom  discoid  or  convex,  areolate,  with  a  very  narrow,  thin,  almost  obso- 
lete margin.  Asci  clavate-oblong,  sespile,  rounded  above,  70  x  15;i, 
8  spored,  overtopi^  by  the  filiform  paraphyses.  Sporidia  fasciculate, 
elavatr-cylindrical,  multinucleate,  l>ecominf;  niultiieptate, 50-65  x  3-4/«, 
hyaline. 

IloLWAYA  Tii.iA(*KA  E.  A  E.  On  bark  of  dead  Tilia,  Tansda 
(Macounj. 

Aactjmata  gregarious  or  nolitary,  sul>cufiulate,  ex|Minding  to  plane, 
thin  'when  dry),  margin  subundulate,  2-4  mm.  acrosit,  black,  with  a 
short,  thick  sti|>e.  Anci  cylindriral,  nhctrt-stipitate,  120-150  x  7-8/4. 
PsraphjMPS?  S|M»ridia  fasciculste  or  Huhbiseriate,  narn»w  fuwoid-cylin- 
dricral,  nearly  Ktraight,  in  u  hi  nucleate,  hyaline,  -KV-tVJ  x  3-3) '«. 

<*losely  rrsemblrji  outwanlly  liuUjttria  impiiunnf.  f'tftynf  rlli^i 
Berk.  (Stilbum  maynum  Vk.)  is  found  with  tlli^  antl  may  Im*  itn  conid- 
ial  stage. 

UlM>MYri>  Ri)f«iroi.A  E.  1%  E.  On  I«*avt*ii  of  ii*»$ii  fmdlrri  f  Vrmm- 
ford.  Nebraska,  June,  l»t»6  (  K4*v.  J.  .M.  lialtii,  No.  43M). 

III.  Sori  hy|M»|»hyllouft,  rheftnut-lirown,  couflutMit  over  tli<*  entirt* 
lowrr  farv  of  the  leave*,  at  first  ci>verrd  l»y  the  epitleruiir*,  MM>n  nake<l. 
Kpgrea  glob<we  or  obovate,  2(>-35;i  in  the  longer  diam.,  epiniiure  thick 
and  coarwly  tuberoulo«r.     re<liorls  Mont,  aUmt  as  long  as  the  spores. 
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PuociNiA  8PHAERALCEAE  E.  &  E.  I  and  III.  Od  Sphaerabea 
angxittifoliay  Mesilla,  New  Mexico  (Prof.  T.  D.  A.  Cockerell).      ' 

I.  Aeddium  sphaeraleeae  E.  A  E.,  Boll.  Torr.  Bot.  Club,  Auguat, 
1895.  p.  864. 

III.  Son  hjpophjllous,  minute,  arranged  in  a  circle,  2-4  mm.  acftMi, 
confluent,  at  first  covered  by  the  epidermis  and  pale  chestnut  color, 
aoon  naked  and  dark  chestnut  color.  Teleutospores  elliptical  or  ob- 
long-elliptical, 30-35  X  19-22/i,  nearlj  hyaline  at  first,  becoming  pale 
brown,  slightly  constricted  at  the  septum,  mostly  regularly  rounded 
and  only  slightly  thickened  at  the  apex,  mostly  also  rounded  below  but 
often  slightly  narrowed  at  the  base ;  epispore  smooth.  Pedicels  stout, 
persistent,  reaching  150/i  long,  hyaline. 

Differs  from  P.  malvacearum  Mont,  in  the  presence  of  an  Aeddium^ 
in  its  smaller,  more  obtuse  and  comparatively  shorter  teleutosporea. 

Aecidium  8CLEROTHECIOIDE8  E.  &  E.  On  Icavcs  of  Seneeio  lu* 
gens  J  Golden,  Colorado,  May,  1896  (E.  Bethel,  No.  5). 

Pseudoperidia  amphigenous,  subepidermal,  buried  in  the  subatanoe 
of  the  leaf  in  pale  yellowish,  slightly  swollen  orbicular  spots  2-4  mm. 
diam.,  slightly  prominent  in  pustules  i  mm.  across,  at  first  closed,  then 
irregularly  open  at  the  apex  revealing  the  mass  of  reddish -brown 
spores  which  are  globose  20-27//,  ovate  20-27  x  15/i,  or  subangular 
from  compression  ;  epispore  smooth  or  nearly  so,  rather  thick. 

Differs  from  A,  selerotheeium  Speg.  in  its  smaller,  inseparable  pseo- 
doperidia. 

Phyllosticta  heucherae  E.  &  E.  On  leaves  of  Hexichera  cylin- 
drica  near  Lake  Waha,  Idaho,  June,  1896  (A.  A.  A  £.  O.  Heller,  No. 
3265). 

Perithecia  amphigenous,  hemispherical,  suberumpent,  broadly  per- 
forated above,  llO/i  diam.,  crowded  in  orbicular  imtches,  j-1  cm. diam. 
Sponiles  abundant,  cylindrical,  hyaline,  i)~(y  x  1-1  i/i. 

Probably  the  spermoginal  stage  of  some  dothideaceous  fundus. 

AsriCKOMA  IVAECOLUM  E.  A  E.  On  stems  of /I'a  xanthiijolia,  Den- 
ver, Colorado,  September,  1896,  E.  liethel,  No.  28). 

Fibrils  feather-like,  appressed,  radiating,  forming  dark  brown  spots 
2-3  cm.  across.  Perithecia  seated  on  and  among  the  fibrils,  depressed- 
hemispherical  11 0-1 30/4  diam.,  perforated  above.  S|)orules  oblong, 
hyaline,  4-13  x  1  }-2/i. 

Sphaeroi»sis  c'ELTidis  E.  &  E.  On  dead  limbs  of  Celtis  ocf'idenfulis, 
Phillips  Co.,  Kansas,  1896  (Bartholomew.  No.  2348). 

Perithecia  gregarious  or  scattered,  .^ub^riate,  al)out  i  mm.  diam., 
covered  by  the  epidermis  which  is  slightly  raised  and  barely  pierced  by 
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iht  eooictuberculifonn  ottiolura.    Sponilet  bblong-ellipiical,  brown, 
lft-21  X  8-10m. 

8pHAUtopfi8  pHLRi  E.  A  R  Oo  bulbous  base  of  dead  culms  of 
PhUmm  pmleiur,  Newfield,  N.  J.,  December,  18d6. 

PeriUiecia  deotelj  gregarious,  erumpent-superficial,  black,  ovate« 
about  I  mm.  diam.,  with  a  papilliform  or  sometimes  oooical  ostiolum. 
Hpmiles  oblong-elliptical,  brown,  18-22  x  7-1 0/i. 

PHLYCTAEifA  ALiMX'iNCTA  E.  A  E.  On  dead  stems  of /^Aia  iaxieo- 
dendron  radicans,  New6eld,  N.  J.,  September,  1896. 

Peritbecia  buried  in  the  bark,  400-700/i  diam.,  the  short  ostiolum 
bareij  perforating  the  epidermis.  Sporules  linear,  curved,  narrowed 
and  curred  above,  12-15  x  l-H/«.  A  horixontal  section  shows  the  peri- 
ihecta  surrounded  bj  a  white  ring. 

ScHizoTiiYRBLLA  BORKALiH  Kll.  A  Sacc.  On  drj,  decorticated 
(beech)?  wofKi,  Potsdam,  N.  Y.,  June.  1896. 

Peritbecia  superficial,  scattered  or  subseriate,  orbicular  or  elliptical, 
i-l  mm.  diam.,  ovate-glubose,  at  first  with  a  papilliform  ostiolum,  soon 
broadly  open  and  cup-sbaped,  glabrous,  black.  8porules  cylindrical, 
bjraltne,  occasionally  dichotomous,  separating  into  segments  6-15  x  H- 
2ii,  1-3  sepUte. 

IHffers  from  4S.  austraiis  8|)eg.  in  the  dehiscence  of  the  peritheda  (not 
ladniate)  and  the  shorter  narrower  sfiurules. 

CYi.iM»Rt»»it>KnM  HPiKAEiroMM  K.  A  E.  On  leaves  of  Sfnntt*t 
^miifolut,  near  I^ke  Wahn,  Idaho,  June,  1896  (A.  A.  A  K.(;.  Heller, 
So.  33a3). 

Aornruli  innate,  on  small,  light  yellow,  irregularly  sha|)et!  s|M)ts  1-2 
mm.  diam.,  few  (1-7)  on  a  s|M)t.  (xinidia  clavate-cylindrical,  straight, 
roande<l  and  obtUM*  al^ive,  gradually  attenuated  1m*Iow,  .'i<-5  neptate, 
40-70  X  3 }-/).'«,  hyaline.  eruni|ient  abo%'e  in  orange-yellow  masses. 

I>ifleri  from  t\  fiiipettdulue  Thiim.  in  its  epiphyllous  acervuli  and 
larger  clavate  cnmidia. 

Mar«(>!«ia  rAi.iroRNKA  K.  A  K.  On  leaves  of  Jiiy/uvu  nilifomiem, 
Hanta  Monica,  (  alifornia,  August,  18!M>  (Prof  A.  J.  MK latch ie). 

.^fiots  amphigenouK,  angular.  1-3  nun.  diam.,  sulxMnHuent,  fernigin- 
ous  liecoming  grayish  nUove,  Inirdor  narmw,  ulighlly  rained,  dark. 
Acervuli  innate,  vii>ihle  on  IhuIi  nidc^  of  the  leaf.  Conidia  ovIiBdrical. 
mostly  straight,  but  imnietinjes  iilightly  curve<i,  hyaline,  uniiteptate,  20- 
27  X  3-i,  obtusely  n)unded  at  the  endii. 

Diflrrs  from  .1/.  juglawiis  (Lili.  t  in  itn  unialler,  ilefniite  ii|Nitfi  and 
cylindrical  conidia. 
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A8TR0D0CHIUM  E.  A  E.,  nov.  gen. 

Sporodochia  innate-superficial,  formed  by  the  transformation  of 
brown,  appressed,  branched,  radiating  fibers.  Conidia  oblong,  coDtin- 
uous,  hyaline,  borne  singly  and  terminal  on  simple  basidia. 

AsTRODOCHiuM  COLORADEN8E  E.  &  E.  On  fallen  leaves  of  QuercuM 
undulata,  Morrison,  Colo.,  December,  1896  (E.  Bethel,  No.  170). 

Epiphyllous,  forming  round  brown  spots  i-l  cm.  acroas  and  baviog 
the  general  aspect  of  Asleroma.  The  adnate  fibers  abundantly  and  lob- 
oppositely  branched  towards  their  extremities  are  soon  transformed  into 
round  or  elliptical,  subdisooid,  light  amber-colored  sporodochia  }-)  mm. 
diam.  consisting  of  closely  packed  obclavate,  12  x  2i/i,  hyaline  baadia 
bearing  at  their  tips  the  oblong  hyaline,  4-6  x  li-Uju,  conidia. 

Belongs  in  Fam.  Tubercuiarieae,  Mueedineae, 

Sepedonium  tuberculiferum  E.  a  E.  Parasitic  on  Penta  hernia 
pheriea  Wigg.  and  P.fusiearpa  Ger.,  Nuttallburg,  W.  Va.,  July,  1896 ; 
alt.  1800  ft.  (L.  W.  Nuttall.  No.  883). 

Hyphae  effused,  forming  a  thin,  white  layer  on  the  surface  of  the 
hymenium,  becoming  pulverulent  and  yellowish  at  maturity ;  fertile 
hyphae  with  the  ultimate  divisions  ditrichotomously  or  verticillatdy 
branched,  the  branches  lanceolate,  20-30  x  2-2 )ai,  bearing  at  their  ex- 
tremities the  globose  conidia  15-1 8ju  diam.,  bearing  at  symmetricml 
distances  on  their  periphery  8-10  depressed  globose,  hyaline  smooth 
tubercles  6-7/x  diam.  and  sometimes  separable  from  the  central  spore. 

ToRULA  ERUMPENS  E.  &  E.  On  decorticated,  weather-beaten  wood 
(poplar)?  Morrison,  Colo.,  December,  1896  (E.  Bethel,  No.  166). 

Erumpent  in  flat,  discoid,  orbicular  or  elliptical  tufts  j-]  mm.  diam. 
Conidia  cylindrical,  2-5  septate,  concatenate,  10-20  x  3i-4/<,  dark 
brown,  nearly  opaque. 

Macrosporium  fici  Ell.  &  Kelsey.  On  leaves  of  Fieiu  eloMiea^ 
Oberlin,  Ohio.  September,  1896  (Prof  F.  D.  Kelsey,  No.  1076). 

Hyphae  amphigenous,  very  dark  brown,  fasciculate,  septate  and 
more  or  less  constricted  at  the  septa,  70-125  x  4-o/i  forming  olivaceous 
tufts  as  large  as  a  small  pin's  head  thickly  scattered  over  the  large  (1- 
2  cm.),  dirty  white  spots  with  a  dull  purplish-re<l  border.  Conidia 
club-shaped.  3-7  septate,  with  a  more  or  lesi«  complete  longitudinal  sep- 
tum. 40-50  X  10-16//,  with  a  pedicel  20-30/i  long. 

Quite  different  from  3/.  UiruloBum  Pass,  on  limbs  of  Fieus, 

J.  H.  Ellis  and  B.  M.  Everhart. 

Botanical  Notelets. — Dr.  K.  E.  Call  publishes,  in  the  Journal  of 
the  Cincinnati  Society  of  Natural  History  (March,  1897),  an  interest- 
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itif  Dole  on  tb«  Plorm  of  Mammoth  Cave,  Kentock j.  The  species  ob- 
aerred  are  all  fungi,  as  follows,  viz.:  Cdprinus  mienerm,  Fome$  ap- 
planntuM,  Rhuamorjiha  molinarist  Mierwuais  iotigirotiru,  Zasmidium 
eeilar^,  Mmoot  mua^do,  Qymnoa9CH$  $€to9U9,  Sporotrtchum  flavMmum, 
Lmhouibenia  tubterranea,  0>emaiuia  sp^  I^Mpuiofpara  sp^  Bouderia  sp. 
and  /Vfisn  sp. 

The  Annual  Report  of  the  State  Botanist  of  the  Sute  of  New  York, 
for  1M94,  just  issued,  is  of  more  than  usual  interest,  since  it  contains  a 
comprehensive  paper  on  the  *'  txlible  and  Poisonous  Fungi  of  New 
York.**  illustrated  by  43  colored  plates.  Included  in  the  re|)ort  is  a 
pafier  bv  Dr.  E.  C.  Howe  on  the  **  New  York  S|iecies  of  Carex,"  in 
which  one  hundred  and  thirtj-three  species  are  de0cril>ed  at  length. 

The  KefMirt  of  the  Botanical  I>epartment  of  the  New  Jersey  Experi- 
ment Station  for  the  rear  189B  indicateii  that  Dr.  Halsted  has  l>een 
very  industrious  in  hw  studies  of  fungicides.  The  many  half-tone  re- 
productions of  photographs  add  much  to  itii  value. 

Mr.  F.  I^  Stevens  has  reprinteil  from  the  Journal  of  the  Columbus 
(Ohifi)  Horticultural  Society  (Vol.  XI,  N(».  4)  a  convenient  reference 
tndrx  t4i  Dr.  Ilalsted's  bulletins  and  reports  on  plant  diseases.  It  will 
be  verv  serviceable  to  Iwtanintit  and  horticulturists.  The  same  writer 
|iubli«bed,  in  the  journal  cite«l,  an  account  of  the  parasitic  fungi  on 
4lhio  Weeils.  Some  of  theee  have  proved  very  destructive  to  their 
bo»U. 

AM-herMin*s  **  Syn<)|)ei8  de«  Mitleleunipuischen  Fl(»ra/*  of  which 
partii  1  and  2  hav<*  Im-vu  reoifivc*d,  pn>niis(*s  Ui  \w  interesting  and  use- 
ful, but  its  Ufie  will  l>c  greatly  lef»si*nt*«l  by  the  failure  of  the  author  to 
pro|>rrly  indicate  tht*  authority  tor  each  s|»eciefi.  Tlu*  s«*<]uence  of 
fisniilir*  in  iUvue  |>artJt  is  as  fnllows,  vir.. :  Hytnttiophylfnmit ,  Poly^Hidi- 
ortTfi/,  fHrnuwInreae,  Ophvfglt^nMAreiir,  Satvininrrae,  Mar$iliite*ii* ,  f^piisf' 
t0trrar,  Lyfvffwiiarrar ,  S*hitjin'irear. 

Recent  Changea  in  the  Nomenclature  of  North  Ameri- 
can Treea. — In  ItMtking  (»v<*r  thi*  |)ag<*s  of  Sudwtirth'i*  **  Nonivncla- 
turr  .»f  thf  ArlH»rt»wn»  Flora  «»f  tin*  rni(<Nl  Stat*^.**  tbt»  urilfr  notnl 
the  folltiwing  rhang««ii  which  an*  nut  yt*t  generally  fnund  in  manual* 
and  li«Li»  n(  fi|»t*cif«,  and  which  it  ni»y  Ik*  well  (o  n'prini  h<*rt*  for  th«* 
bnirfit  of  thoM*  who  do  not  havt*  acrtiiii  t4>  thr  nKwt  n*f*<*n(  litvrulurt*. 
It  it  Dot  thought  nrr<*M>ary  t<»  rr|>ea(  tht*  liitt  '^f  lii<-kori«-fi  •  Htrurta  ^pp. 
formerly  farya  upp.  >.  nincv  thi*  (*hangt*ii  in  nonirnolalun*  i^hioh  they 
bavr  undrrtfonf  art*  now  wt*lI-known  to  t*vt*rv  tvni.  Nor  ifi  it  nert**- 
t^rr  to   rr|imt    Tojrylnn   *  Mariura  >,  «inoi*  it  ij>  ri^hty  yt*an»  ninci*  this 
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name  was  proposed  (1817).  In  the  following  list  the  name  acoeptod 
bj  Sudworth  appears  first,  while  the  name  which  is  still  oommoiilj 
used  in  the  manuals  is  placed  within  brackets. 

Pinxu  radiata  Don.,  Monterey  Pine  (P.  irutignis  Dougl.). 

Pinua  attenuaia  Lemmon,  Knobcone  Pine  (P.  tuhereulata  Grordon). 

Pinus  virginiana  Mill.,  Scrub  Pine  (P.  inaps  Solander). 

Pinus  eehinata  Mill.,  Shortleaf  Pine  (P.  mitis  Michx.). 

Pinus  divarieaia  (Ait.)  Gordon,  Jack  Pine  (P.  banknana  Lambert). 

Pieea  cafiaderuis  (Mill.)  B.  8.  P.,  White  Spruce  (P.  alba  Link.). 

PlBeudoUuga  taxifolia  (Poir.)  Britton,  Douglas  Spruce  (P.  daugkuii 
Link.). 

Sequoia  uxishingtoniana  (Winsl.)  Sudworth,  Bigtree  (&  gigantea  De> 
caisne). 

Chamaeeyparis  thyoides  (L.)  B.  S.  P.,  White  Cedar  (C  tpKaeraidea 
Spach). 

Chamaeeyparia  naotkatensis  (Lamb.)  Spach,  Yellow  Cedar  (C.  niil- 
kaensis  Spach). 

ChamaeeypariM  lawaoniana  (Murr.)  Pari.,  Port  Orford  Cedar  (Oi- 
preuuB  lavP9oniafia  Murr.). 

Tumion  iaxifolxum  (Am.)  Greene,  Florida  Torreya  (Ibrr^yi  (luri- 
folia  Arnott). 

Tumion  ealifomicum  (Torr.)  Greene,  California  Torreja  (Torrega 
calif oniica  Torr.). 

Hiearia  laciniosa  (Michx.  f )  Sargent,  Shellbark  Hickory  (H,  tul- 
eata  (Willd.)  Britton. 

Salix  Jiuviatilis  Nutt,  Sandbar  Willow  (^S'.  longifolia  Muehl.). 

Salix  bebbiana  Sargent,  Bebb  Willow  (S.  ro^trata  Rich.). 

PopuluA  delioide^  Marsh.,  Cottonwood  (P.  monilijera  Aiton). 

Fagus  latifolia  (Mueiichh.)  Loudon,  Beech  (F,  ferruginea  Aiton). 

Ccutaneti  drutata  (Marsh.)  Borkh.,  Chestnut  (C  vesoa  americana 
Michx.). 

Quercuj*  minor  CMarsh.)  Sargent,  Post  Oak  (Q,  obtusiloba  Michx.). 

QuercuM  p/antanoidej*  (I^ni.)  Sudworth,  Swamp  While  Oak  {Q.  W- 
color  Willd.). 

Quercus  virginiana  Mill.,  Live  Oak  {Q.  virens  Aiton). 

i^uercuM  vrlutinn  Lam.,  Yellow  Oak  ((^.  tindoria  Bartram). 

Querent  digitata  (Marsh.)  Sudworth,  Spanij»h  Oak  (Q,  faleata 
Michx.). 

QtiemiA pumila  (Marsh.)  Su<lw()rth,  Bear  Oak  {Q.  ilicxfolia  Wang.). 

Querent  marilandica  Muenchh.,  Black  Jack  ((^.  nigra  Wang.). 

(^nercuii  nigra  L.,  Water  Oak  ((^.  aquatiea  Walter). 
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Qmerrm  brevi/olia  (Lam.)  Sftrgent,  Blue  Jack  (Q.  cinrrta  Micbxl). 
UbmuM pubeseens  Walter,  Slippery  Elm  (Cfuiva  Michx.). 
Snmafras  $amafra$  (L.)  Karst.,  SaMafrat  (iS.  officinale  Nee*.). 
OjfmmoeladuM  diolcut  (I^)  Koch,  Kentucky  CoflTee-tree  {G.  eanaden- 

m§  Lam.)* 

QbUhum  coiinoideJt  (Nutt.)  Britton,  American  Smoke-tree  (Khw  cot- 
maidm  {"Suit,)  T.  A  a. 

Rhus  hifUi  (I^)  Sudworth,  Staghorn  Sumach  (A.  typhina  L.). 

Rhus  rernix  !<*.,  Poinon  Sumach  {R.  venetmia  DC.). 

Ater  taceharum  Man»h.,  Sugar  Maple  (A.  $a€rkarinum  Wang.). 

Aerr  mirrKarinum  I^,  Silver  Maple  (A.dam^rpum  Ehrhart). 

Aeer  ne^undo  I^,  Box  Elder  {StgHndo  aceroides  Moench.). 

Acer  Ht^ndo  eaiiformmm  (T.  A  (t.)  Sargent,  Califomian  Box  Elder 
(AVytiaiio  enlifornicum  T.  A  (v.). 

A|Ma  fyimiira  Marsh.,  Black  Gum  {X.  muHiflora  Wang.). 

Sfma  ogtche  Manth.,  Sour  (rum  (A',  rapitata  Walter). 

y^ma  mfuaiira  !«.  Tupelo  Gam  (X,  uuiflttra  Wang.). 

M%krodendron  earolinum  (L.)  Britton,  8ilTerbell-iree  {IlateM  Utra' 
irfrrtiEllii). 

ilohrodmdron  dipterum  (Ellit)  Brittim,  Snowdrop-tree  (Ilaiefia 
dipUm  Ellin). 

Fraxinus  nignt  Mamh.,  Black  Aith  (F.  mmbuci/oiia  I^imarck.). 

FmxiniiM  pennsyivanirQ  Mareh.,  Med  Anh  i  F.  pubt*er9U  I^niarck.). 

FmxiuHM  lanreolatn  Borkh.,  (ireen  Ash  i  F.  piridi*  Miohx.  f). 

(*ataif>'t  raUitjta  •  L.)  Kamten,  (ommon  (atnlpa  ((*.  hitjutmioidm 
Waller- .— <'iiAici.i->  E.   Bi->**ky. 

Note  on  Lyaimachia  nummularia  L.— This  plnnt  is  fuiind 
eM«|inl  fmm  riiltivatioti  nrar  l>i>ratur,  III.  It  i*tiirtv<l  tVoin  h  remi*- 
Very,  «hrrr  it  in  ciiltivatitl,  and  now  riinit  wild  over  an  nniiM^d  pnrt  of 
thr  crniHtTv,  and  fnr  a  distanc*e  of  half  a  niilt*  alon^  ti  liltli*  stream 
running  (r*»ui  it.  Th<*  mh^U  flont  d(»wn  and  «*xt4*nd  i(M  habitat  rvt*ry 
year.  Wh«*n  it  iiticv  tiiki^  r«Nit  it  driv«ii  out  all  i»th«T  Vfjcrtation  fx* 
orpt  Xr^^hi  if/trhnmn  nnd  a  r**w  tiill  plants  aa  Lnb*it*i  fuphiiitirii,  Im» 
pniirns  fmiliidn,  ft«*.  It  «pr«*nd«  vi-ry  rapidly.  n>«itiii^  at  fV(*ry  ntHlt* 
and  forming  l<<tik'  piirnlltl  »trniit,  thn*4'  to  fivt*  fn-t  l^n;:.  making  a  mat- 
Ird  growth  Whm  n^t  in  flowiT  it  rrM*nil>l<ii,  at  ii  di»tiifi<'f.  Srf^rtu 
glerkifma.      It   liliKinif*  fpihi  .Jiiih-  t^  .\iigii»t.      It  i*  oftm  rallid  *'  wild 

IDTrtle.** — .Vl.l.AN   •  ti.i.  \-«»N,  .SkfTv.  A*in**iz  A*ft*  .  f*hni,trr  .>.. 

•  •         •  • 

Another    Popular    Botany.    -In  a  (>ri*tty  liitl«    U»ok    l»y  Mrs. 
I>aoa — "  I'lant*  and  th«-ir  Cliildrrn  "— nr  havr  an  ilinttratinn  of  the 
34» 
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mixture  of  fact  and  fancy  which  the  children  of  the  near  fbture  are 
destined  to  read  and  pore  over  in  their  '*  Nature  Study."  The  author 
well  says,  in  her  preface :  '*A  child's  reading  book,  it  seems  to  me, 
should  secure  for  the  child  three  things — practice  in  the  art  of  readingp 
amusement  and  instruction."  She  has  certainly  secured  the  first  and 
second  of  these  objects,  and  not  a  little  of  the  third.  Had  she  taken 
counsel  of  some  good  botanist  her  book  might  have  been  more  instmct- 
ive  and  less  misleading.  Her  description  of  the  bean  (on  page  81)  and 
her  figure  88  are  either  absolutely  incorrect,  or,  at  the  least,  quite  nua- 
leading.  Similarly  misleading  is  figure  119,  the  mistletoe  (by  which 
the  author  means  the  American  mistletoe),  for  it  illustrates  not  the 
American  plant  {Phoradendron)  with  which  the  child  is  supposed  to 
be  familiar,  but  the  Europen  (  Viicum),  Figure  136,  which  is  said  to 
show  "  a  seed  cut  across,  and  so  magnified  that  you  can  plainly  see  ita 
many  cells,"  is  a  reduced  copy  of  a  figure  in  plate  80  in  Grew's  Anat- 
omy of  Plants,  published  in  1682!  We  can  not  blame  old  Nehemtah 
Grew  for  making  such  an  inaccurate  drawing:  we  may  rather  give 
him  some  praise  for  doing  so  well  when  we  consider  his  tools  and  en* 
vironment,  but  certainly  an  author  must  be  severely  censured  who, 
more  than  two  hundred  years  later,  reproduces  it  without  saying  a 
word  as  to  its  incorrectness. 

While  much  of  the  text  is  good,  some  of  it  is  as  bad  as  the  cuts  we 
have  mentioned.  The  plant  physiology  is  sometimes  ridiculous,  often 
worse.  The  chapter  on  ''  How  a  Plant's  Food  is  Cooked,"  is  partieo- 
larly  bad.  What  can  we  say  of  a  sentence  like  this:  ''When  the 
watery  broth  [in  the  leaves]  is  cooked  in  the  sun,  the  heat  of  the  sun*s 
rays  causes  the  water  to  pass  ofi*  through  the  little  leaf-mouths ! "  Or 
of  this :  *'  There  is  a  tree,  called  the  Eucalyptus,  whose  leaves  perspire 
so  freely  that  it  is  planted  in  swampy  places  in  order  to  drain  away 
the  water ! " 

Mrs.  Dana  writes  8o  fluently  that  what  she  writes  is  likely  to  be 
read  with  pleasure,  and  it  is  her  duty  to  attend  much  more  carefully 
to  her  facts.  This  book  must  be  revised  before  it  can  be  commended 
as  a  reading  hook  for  children. — Charlks  E.  Be-shey. 
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Bcolofical  Plant  Geography.* — Plant  geography  can  be  con- 
«<ltr«d  from  two  atandpoinU.  First,  floriBtic  plant  geography,  which 
of  the  flora  of  a  region,  a  Hat  of  the  species  growing  within  certain 
iphical  limits,  the  relative  proportion  of  certain  species,  the  rela- 
Ckm  of  an  insular  flora  to  that  of  the  mainland,  or  of  a  mountain  flora 
to  tluU  of  the  adjacent  valleys;  that  is,  facts  concerning  distribution. 
<9aroiidly,  ecological  plant  geography,  which  treats  of  plant  communis 
tl«a  as  revultants  of  all  the  forces  working  upon  them. 

Theonlinary  observer  has  no  difficulty  in  noting  that  the  plants  over 
one  area  are  diflTerent  from  those  over  another.  He  distinguishes  the 
awaiDp,  the  meadow,  the  scrub,  the  pine-barren,  the  prairie,  and  other 
equally  well-marked  plant  communities.  What  he  notices,  however, 
may  not  be  that  certain  species  of  plants  grow  in  one  area  and  certain 
oCher  species  in  another,  it  is  rather  the  general  appearance  of  the  area, 
that  is,  its  physiognomy.  It  is  n<»t  a  difficult  matter  to  determine  the 
•pcctcs  which  are  associated  to  form  a  certain  plant  community  with  its 
corrMponding  physiognomy.  A  more  difficult  question  to  answer  is, 
lK>«eTer,  **  Why  do  theae  apeciea  unite  into  certain  communities,  and 
why  have  they  the  phyaiognomy  which  they  |>oMess?" 

It  b  the  task  of  the  author  in  the  3M2  psgea  f»f  the  b<M)k  before  ua  to 
aiJve  thf*e  questiona.  The  author  laya  down  a  few  general  principles, 
aume  of  which  I  cannot  refrain  from  giving.  **  Every  upeciea  muat  con- 
furm,  Imtb  in  inner  and  outer  »tru<*ture,  to  the  natural  conditi(»na  under 
whtrb  it  fives,  and  if,  when  thone  change,  it  cannot  adapt  itself  to  them, 
it  will  Iw  crowded  out  by  other  it|MK;i«*s,  or  l>ecunie  entirely  eliminated. 
It  is,  therefore,  one  of  the  fimt  and  most  im|Mirtant  problems  of  eiH>Kigi- 
eal  plant  gei>graphy  to  understand  the  fpfuirmtt^is  [die  Epbarntonie, 
Ttpliarmonie]  of  thes|iecieii,  or  what  can  l»ecalle<l  its  life- form  [I >i> bens- 
ktrm].  This  ia  shown  e4i|iecislly  in  the  configuration  of  the  plant  and 
in  tiie duration  of  the  [si»  callf«d]  organs  of  assimilation  (in  the  structure 
of  IIm  leaf  and  of  the  entire  Apn>ut,  in  the  life  |>erio<l  of  the  individual, 
etc.;.  and  to  a  less  degree  in  the  repnMlurtivi*  organs.  This  problem 
leads  ooe  far  into  niorphologi(*al,  anatomicsl  and  phynii 'logical  i^tudies; 
it  is  very  difficult,  but  very  attractive.  It  cannot  Ih*  entirely  an<l  satis- 
fiictonly  solved,  but  much  csn  be  done  in  the  futurt*. 

Tfrnasiaud  fr(»a  the  iHuiinh  \tw  iH    Kmil  Knoblsiith,  1  "«*»«(.  IWriin.  <trlirud«r. 
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"  What  increases  the  difficulty  of  the  problem  is,  for  example,  tbe  fact 
that  besides  the  coDformiDg  power  of  numy  external  £ictori,aDd  beridea 
the  adaption  of  species  to  these  factors,  there  are  innate,  hereditary  dis- 
positions, that  from  inner  unknown  causes  produce  structures  which 
we  cannot  bring  into  any  relation  to  the  surrounding  natural  condi* 
tions,  at  all  events  not  to  those  present,  and  which  we  cannot  therefore 
understand.  These  inner  dispositions,  different  according  to  the  natural 
relationship,  bring  along  with  them  this,  that  the  development  of  the 
species  under  the  influence  of  the  same  factors  can  lead  to  the  same 
result  in  entirely  different  ways.  While,  for  example,  one  species  mdmfiU 
itself  to  a  dry  habitat  by  means  of  a  thick  coating  of  hair,  another 
species  under  the  same  conditions  cannot  bring  forth  a  single  hair,  hot 
choses,  for  example,  to  cover  itself  with  a  layer  of  wax,  or  to  reduce  its 
foliage  and  become  a  stem-succulent,  or  becomes  ephemeral  in  its  de» 
velopment."  This  paragraph  explains  fairly  well  the  scope  of  the 
problem  which  th6  author  endeavors  to  solve. 

The  term  **  Lebensform  '*  is  further  explained.  The  cactuses,  fleshy 
euphorbias  and  the  succulent  stapelias,  though  belonging  to  widely 
different  families  all  possess  the  same  life-form. 

In  a  certain  area  or  habitat,  certain  species  have  adapted  thenMelvcs 
to  the  conditions  there  present,  and  so  form  a  plant  community  (Pflan* 
zenverein).  Of  course  these  plant  communities  cannot  always  be  sharply 
divided,  and  the  same  species  may  occur  in  more  than  one  commuoity. 
But,  nevertheless,  each  community  |)08sesses  its  peculiar  physiognomy. 

'*  Ecological  plant  geography  must  deal  with  the  following: 

"  1.  The  factors  of  the  outside  world  that  play  a  role  in  the  economy  of 
plants,  and  the  action  of  these  factors  upon  the  external  and  internal 
structure  of  plants,  u{>on  the  life-()eriod  and  other  ecological  relations, 
as  well  as  upon  the  topographical  limits  of  the  species. 

*'2.  (rrouping  and  characterizing  of  the  classes  of  communities 
(Vereinklassen)  pre»*ent  upon  the  surface  of  the  earth. 

"3.  The  conflict  between  the  communities." 

The  flrst  section  of  the  work  deals  with  the  ecological  factors.  Tbe 
atmospheric  factors  are  light,  heat,  moisture  and  air  currents.  The 
terrestrial  factors  are  composition  and  physical  condition  of  the  soil, 
air  and  water  in  the  soil,  und  other  physical  characters;  the  eflTect  of 
dead  or  living  mantle  (snow  or  fallen  leaves)  upon  the  surface,  of  ani- 
mals (earth-worms,  moles,  etc.),  or  plants  (fungi, "bacteria)  beneath  the 
surface*  of  the  soil,  and  finally,  the  eflect  of  the  direction  snd  height  of 
mountain  chains,  angle  and  direction  of  slo{>e,  and  similar  considera- 
tions. 
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Bol  piaots  must  adapt  tbemielvet  not  oolj  to  the  physical  oonditions 
— tk>Dcd,  but  also  to  animals  and  to  other  plants.  Man  is  far  from  an 
iasifBiCcant  factor.  The  interdependence  of  plants  and  animals,  such 
aa  iovers  and  pollinating  insects,  plants  and  ants,  etc.,  though  not 
diacvsMd  at  length,  plajs  a  more  or  less  important  part  in  the  battle. 

Tlia  greatest  struggle,  however,  is  that  which  takes  place  between  the 
plaats  tbemselvM.  A  more  or  less  stable  equilibrium  has  been  estab- 
liriwd  in  wTeral  ways.  Parasitism,  helotism  (applied  bj  the  author  to 
the  relation  of  organisms  in  the  lichen  thallun),  mutualism  (root  tuber- 
das*  etc.),  epiphrtes,  with  all  their  curious  adaptations,  saprophytes, 
lianas,  are  carffullv  considered.  Over  a  given  area  where  the  various 
fiidors  are  or>m|iarativeIj  constant,  certain  species  are  found  which  have 
adapted  themselves  to  these  conditions  and  to  each  other.  These 
lofttber  make  the  plant  oommunitj  snd  present  to  the  eye  a  certain 
pbvsiogoomv.  Two  plsnt  communities  living  under  similar  conditions 
maj  present  similar  physiognomies,  but  msv  consist  of  widely  different 
series  of  specieH.  With  the  exception  of  suhglaoial  snd  desert  regions 
there  i«  a  conflict  smong  individuals,  those  inherently  less  hardy  and 
those  accidentally  unfavorably  pisced  being  first  to  succumb. 

Hence,  we  have  a  kind  of  sssocistion  known  as  commensalism.  This 
term  is  »ometimei«  ui>e<l  in  the  sense  of  mutualism  (symbiosis)  ;  but,  as 
used  by  the  suthur,  it  tnesn<«  rather  an  t^stabli^hed  e<juilil>rium  lM*tween 
tfiilividusid  struggling  for  the  sanie  food.  It  is  to  l>e  note<l  that  the 
•Crife  betwrrn  individualsof  the  Mime  niM^ies  iMmuch  greater  than  that 
l>etwern  iuiiividuaU  of  <lifren*nt  sfteciert,  *»ince,  for  exMni{»Ie,  they  may 
usr  diffirrrnt  materials  in  the  soil. 

The  firnt  TJO  |Hige»  nf  the  work  is  taken  up  with  preliminary  dii»- 
cuiMtons.  as  brieHy  oiitline«l.  The  author  gives  a  classification  of  the 
ran«>us  plant  communities.  They  are  groii|R*<l  in  four  c]aMii*s.  tie  fiend  • 
tnit  U|H)n  the  rrlattons  of  thest*  to  water.  "  The  regulation  of  transpira- 
tion of  plant*  apfteani  to  Ih*  the  factor  which  influenct»i«  most  profoundly 
the  form*  of  plants,  and  which  imprints  u|Hin  them  nxHtt  marke<lly  their 
eitemal  characters.  If  theeva|M)ration  is  greater  than  the  water  supply, 
ihe  plant  wilt*,  and  this  intlii«*n(*es  the  nio^t  im{>ortant  life  processes, 
even  if  it  d<M^  not  ii^  so  far  that  death  results." 

The  classes  are  an  follows : 

"I.  HYiiK<»rnYTi>vi:i.irrATioN. — This  is  un  extreme  vei;etation 
whose  plants  are  either  wholly,  or,  ftir  the  nif»st  part,  surrounded  by 
water,  or  gr>w  in  soil  well  filled  with  water  ithe  |K*r  cent,  of  water 
amounts  to  probahlv  more  than  H<)). 
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"  II.  The  Xerophyte-vegetation  U  the  opposite  extreiii€v  whom 
plants  grow  upon  stony  soil,  or,  at  least,  during  a  greater  portioo  of  lbs 
year,  in  soil  scarcely  supplied  with  water,  and  in  dry  air.  The  water 
content  can,  indeed,  if  it  is  at  a  minimum  amount,  be  less  than  10  per 
cent. 

"  III.  The  Halophyte-veqetation  is  closely  related  morphologi- 
cally to  the  foregoing,  but  merits  a  separate  oonsideratiun,  ao  opinioo 
that  is  confirmed,  among  others,  by  the  investigations  of  StahL  It  is  a 
very  extreme  vegetation,  that  is  limited  to  salty  soil  and  whose  morpho- 
logical peculiarities  appear  likewise  to  be  caused  by  the  regulation  of 
evaporation. 

'*  IV.  The  Mebophyte-veoetation  includes  the  communities  that 
are  adopted  to  a  soil  and  air  of  medium  moisture,  and  to  a  soil  also 
which  is  not  particularly  salty.  The  plants  form  a  morphological  aiid 
anatomical  standpoint,  are  not  especially  extreme  in  their  charadera." 

Space  will  not  allow  even  an  outline  of  the  interesting  chapters  fol- 
lowing, but  for  illustration  we  will  glance  at  the  xerophytes. 

In  the  xerophytes  adaptation  has  taken  place  along  two  lines,  reduc- 
tion of  the  transpiration  during  the  critical  period,  and  a  development 
of  especial  means  for  gathering  or  storing  water.  Regulation  of  tran- 
spiration may  be  accomplished  by  reducing  the  evaporation  io  the 
following  ways:  1.  Periodical  reduction  of  evaporating  surface;  de- 
ciduous trees  dispense  with  their  leaves  in  winter,  bulbous  plants 
relinquish  the  exposed  parts  in  the  dry  season,  annual  plants  pass  this 
season  in  the  seed  stage;  the  leaves,  especially  of  grasses  or  thethallus, 
may  roll  up  in  various  ways.  2.  The  leaves  change  their  position  so  as 
to  regulate  the  amount  of  light,  and  consequently  the  amount  of  heat 
which  they  receive  from  the  sun  ;  many  Lryuminojtct  place  their  leaflets 
in  a  vertical  position  during  the  heat  of  the  day  (para-heliotropif^m). 
Even  our  much-despised  purslane  shows  this  on  a  hot  day  ;  the  coromoo 
impression  being  that  it  is  wilting — it  knows  better  than  that.  3.  A 
permanent  vertical  position  of  the  foliage  organs.  If  the  leaves  are 
upright  they  tend  to  throw  their  surface  into  a  meridional  plane  (com« 
pass  plants).  The  leaves  may  be  directeii  outwardly  and  twisted  on 
their  petioles  (Eucalyptus),  or  hang  on  slender  petioles  (cotton- wood). 
The  petioles  may  be  laterally  flattened  and  take  the  function  of  foliage 
(many  AcaciiF).  4.  The  surface  may  be  reductnl  in  proporti<»n  to  the 
volume,  such  as  the  needle-like  leaves  of  the  pine,  the  succulent  leaves 
of  the  sedums,  or  where  the  stem  acts  as  foliage  and  the  leaves  are  re- 
duced to  soalcf,  as  in  the  cactus  or  asparagus.  5.  The  eva|>oration  may 
be  hindered  by  a  coating  of  hairs,  a  common  contrivance  in  dry  regionf. 


iitT.]  Veg^abU  Ph^iology.  439 

givinf  utoallj  a  grmj  oolor  to  the  physiogoomj.  The  hairs  mutt  be 
dead  and  filled  with  air.  6.  Anatomical  structure.  The  epidermis 
miLj  be  cutioixed,  or  encrusted  with  Tarious  substances  ;  the  stomata 
wmj  be  sunken  or  otherwise  protected.  The  contrivances  for  this 
porpuee  are  legion.  7.  The  author  calls  attention  to  the  frequent  pres- 
ence of  etherial  oils  in  xerophytes,  and,  though  the  use  is  not  clear, 
sogyesta  that  the  leaf  becomes  coated  with  a  layer  of  the  vapor  of  this 
Tolatile  oil ;  and,  since  this  layer  is  much  leas  diathermous  than  air, 
tbe  eTaporation  \%  lensenetl. 

Under  ailaptations  for  abflf>rhing  water  may  be  mentioned  certain 
l^andular  hairs  of  desert  plsnti*  and  air-roots  of  epiphytic  orchids. 
Kooie  kinds  of  glandular  hairs  secrete  hydroscopic  saltJ*.  such  as  calcium 
ckloride,  which  readily  abM>rb  water.  "  Volkent*  thinks  that  the  plants 
take  up  water  in  this  way.  Marloth,  however,  regards  this  salt  coat 
ooly  as  a  covering  to  hinder  transpiration,  and  even  thinks  that  the 
planta  thus  free  themselves  from  a  part  of  the  nalts  taken  up." 

Under  storage  of  water  we  have  various  kindH  of  water  tissue,  succu- 
kot  plants  with  sap  which  does  not  readily  part  with  itn  water,  and 
fl««hy  underground  parts. 

An  outline  of  the  xerophite  clajises  may  be  of  interest. 

"A.  K<»ck  vegetation,  that  of  the  subglarial  and  tem|)erate  regions  : 
that  of  dry  tn»pirs. 

**  B.  S<il>)(lacial  vegetation  u|>on  loo!«e  earth.  Stony  plniiis  fipamely 
YmmX  with  plant*,  due  oAen  to  lark  of  wnrnith  rather  than  lack  of 
an*isture  ;  nniss  heatho  ;  lichen  heaths. 

-C.     Dwarf-shrub  heaths  im«iialv  Kricamr). 

"I).  S«nd  ve^retatioii,  Strand  Horn,  (HhcummhI  ni«in*  at  lengtli  under 
llal«»|>h«te»  ;  v«*f;etation  of  nhiAin^  dun(*s;  vecrtalion  of  |M*rnianent 
duDM  :  »andv  fK*rul»s  and  tiniberetl  barnMi*. 

0 

"•  K.    Tr«»pical  de>iertii. 

••  F.  Xer«#phil<»uii,  li<>rbaen»us  vep>tation.  Steppes  and  prairie*, 
savannahs. 

**<t.  Stony  h»-ath«  «  FVl!»fiih«*i<li'n  '  *urh  a^  the  .\i«iatie  step|>es  ct)V- 
err<l  with  thornv  »hrul>i>. 

"II.  Xf*r«»phil«iijii  mtuIm  <  (tebufk*he).  In  aretie  and  leni|»erate 
regions;  in  .Vlpinr  n-^ioiiti ;  tropiral  thorn,  palm-,  fern-.  banibiNv- 
serub*,  etr. 

•*  I  Xerof»hil«»ijii  fi.n'«l».  Kver^rret-n  conifrri*  ;  (l«M'i(iiinii«  cNiiiiffrp; 
seriiphil«>us,  «le<'i(ltioii«  fort^l*  ;   leaH«**ii  ftttmi^  i  Ctumnrina  <.'* 

The   other   thn-e    priniarv    fiivii»ioiis   art*    diiCUMMHl    in   a   siniilarlv 

•  •  • 

thorough  manner.     Swamp  plants  fmpiently  (MjsseHi  xerophilous  char^ 
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actere.  Many  suggestions  are  made  to  explain  this,  such  as :  in  regioiis 
of  high  latitude  or  altitude,  xerophilous  characters  lessen  evapormtioo 
early  in  the  season,  when  the  roots  are  inactive,  due  to  cold  soil ;  or 
the  activity  of  the  roots  b  hindered  by  the  difficulty  of  aeration,  hence 
the  need  of  lessened  evaporation  ;  or,  again,  since  the  stomata  remaining 
open,  cannot  regulate  evaporation,  xerophilous  characters  are  neccasary* 

The  most  probable  explanation  of  the  presence  of  xerophilous  char- 
acters in  halophytes  is  that  the  roots  have  difficulty  in  obtminiog  water 
from  the  strong  solution  of  salts  in  which  they  are  placed,  heooe  the 
necessity  of  lessened  evaporation. 

The  closing  section  treats  of  the  struggle  between  the  varioas  plant 
communities. 

The  book  should  be  read  by  every  student  of  ecology  ;  but  more,  the 
general  reader  would  be  amply  repaid  by  its  perusal.  It  is  to  be  hoped 
that  the  book  may  be  translated  into  English.* — A.  8.  Hitchcock. 

ZOOLOGY. 

The  Gas  of  the  Natatory  Vessels  of  Physalia  and  of  Fishes  J 

— As  a  result  of  a  search''  for  argon  in  the  natatory  vessels  of  Physalia 
and  of  fishes  there  were  found  in  the  vessel  of  the  former  {PhymUim 
pelogiea  Lk)  from  85-91  per  cent,  of  nitrogen,  and  from  9-15  per 
cent,  of  oxygen,  but  no  other  gas.  In  the  swimming  bladder  of  surface 
fish  {Polyprion  cemiuvi  Val.)  there  was  found  about  80  |)er  cent,  of 
nitrogen,  18  per  cent,  of  oxygen,  and  2  |)er  cent,  of  carbonic  acid  gas, 
while  ill  deep  sea  forms,  such  as  Murvtwi  heiena,  taken  from  a  depth 
of  88  meters,  and  Sif  nap  ho  brauehun  pi  nnatuj*  Gr.,  taken  from  a  depth  of 
1385  meters,  3-6  per  cent,  of  carbonic  acid  gas  and  oxygen  in  the  large 
amount  of  73-85  per  cent,  were  found. 

The  Genus  Ascaris. — In  his  monographic  work'  devote<l  to  thb 
genus  of  worms,  Stossich  considers  218  s{)ecies.     Of  thu  number  ^ 

*  An  English  transtlation  of  this  book  is  now  in  prei>mration  and  will  be  pob- 
lished  bv  Macmillan. — Kt>. 

*  Richard  A.  {^\\.  Sur  les  gas  de  la  vewie  natatoire  des  poiaMonset  dea  phyia- 
lies.     Hull.  Mu8.  Hist.  Nat.,  PariH,  41-3. 

'iSohloefiing,  Th.,  and  Richard  J.  i  9*\  >.  Recherche  de  Torgan  dans  lea  gaa  dt 
la  veshie  natatoire  des  poissonh  et  des  physalieK.  Compt.  Rend.  Ae.  P.,  CXXII, 
615-7. 

Zool.  Centralbl.,  IV,  VJ. 

*H\i\l  Soc.  Adrial.  So.  Nat..  Trieste,  XVII  (IH%).  pp.  7-120.  Zool.  Ceo- 
tralbl..  IV  (I«97).  p.  20. 
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ir  ID  maronimb,  47  io  birdt,  29  in  reptiles,  5  in  amphibians,  98  in 
1  in  an  insect,  and  1  in  an  unknown  host.  117  of  the  lot,  are 
doabtlbl  furms.  The  remaining  101  Btossich  divides  into  groups: 
<t)  those  with  a  dentated  fold  and  no  median  lip ;  (2)  those  with  both 
daotatsd  fold  and  a  median  lip ;  (3)  those  with  the  median  lip  but  not 
tbt  dentated  fold  ;  and  (4)  those  with  three  simple  lips.  32  of  the  lot 
are  larral  forms  mostly  from  6shes. 

The  Excretory  Organs  and  the  Blood- Vascular  System 
of  Tetrastema  grsecense  Bohmig.* — The  small  fresh-water  ne- 
OMrtiue  that  was  finit  discovered  by  Biihmig  in  181^2  hassince  then  been 
found  io  sufficient  numbers  to  enable  its  discoverer  to  give  a  brief  de- 
scription of  the  ezcreto-genital  and  the  vai^cular  iiyi>tenis.  The  former 
as  easily  recogniied  in  compresi«e<l  animals,  and  ap|>ear8  as  a  system  of 
eotled  and  anastoniofing  tubes  along  each  side  for  the  whole  length  of 
the  animal.  The  tul>es  of  op(>o*ite  sides  do  not  unite,  although  their 
verv  cinae  contact  vometimes  cnunes  them  t<i  seem  to  do  so.  At  the 
anterior  end  of  the  animal  near  the  brain  there  i<  onlv  one  canal,  which 
ts  large,  coiled,  and  loope<i,  and  ends  finally  in  a  nieith  work-like  system 
of  smaller  canahi.  Nothing  like  it  appears  at  the  op|M»i»ite  end  of  the 
animal.  Into  the  larger,  as  well  as  into  the  umaller  canals,  empty 
uunirn>u»  fine  canalii,  whirh  arise  fnmi  the  ond-or^rani*. 

In  the  «irganii,  he  distingui>«lief«  three*  {M>rtioni«:  (1)  the  terminal 
caiiaU,  2  the  omneoting  canaU,  and  (3;  the  end  or^ani*.  The  first 
lie  musclv  betwt^n  the  external  miiM*le  lavvr  an«l  the  intetttine,  and  are 
formed  bv  «'elU  untir«»vided  with  cilia.     They  oiiinect  with  the  exert*- 

*  s  • 

t«iry  iMirtf.  «if  vthich  there  may  or  niay  not  In*  an  e(|ijal  nunilier  on  each 
side  of  the  animal.  In  one  caiie  there  wereT)  |Hirei*  to  a  side  ;  in  another, 
l>  on  one,  and  3  <in  the  other  fide. 

The  c*onne<-tin)f  ranaU  art*  diMingiiif«liahle  fn»ni  the  others  hv  their 
greater  thiekne^K  Nn«l  the  natiin*  of  their  iNinlentng  c*elU,  vthich  l>ear 
rilia  The  ntunded,  «ti|MTficially  f^UKNith  end-orirnu!*  are  pn»vide<l  at 
their  free  rn<U  with  two  <  M*ldoni  «inly  one)  Hame  c^elU,  and  se«*ni  to  lie 
formr^l  by  \\  '»  rr\U  Tv^ruM'm^  th<iM'  nf  the  terminal  cnnalu  in  ap|»ear- 
ance.  In  general  it  may  l>e  naid  that  they  (*oniniiinirat«*  nith  the  ter- 
miiial  ranaU  only  throii((h  the  meiiiuni*hip  of  the  eonn<vting  ranaU. 
Yri,  a  din*ci  (*unneetion  lN*twei*n  the  tw«»  hn*  U-eti  iN-rn. 

Tlie  vascular  •\oteni  <*«»n»i»tj»  ol*  3  hraiiche*.  'J  lateral  ve*iiel«.  and  a 
doraal  vewel.     Near  the  brain  the  laM  runmiunhaie^  «iith  the  right 


*|WJimif     '.iT  \  nrUtifiK*  Mitthrtlunff  ult^r  «lii*  KirrrtioiiMiripuie  uod  da» 

KUrtfuCwiTMrtu  roll  Trtr^t^rmn  «/r.rrrviJr  Ituhmiff      /«>itl.   \n«  .  X.\.  H9  0 
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lateral  vessel,  and  posteriorly  with  both  the  right  and  left  ti 
through  an  anal  commissure.  The  walls  of  the  vetaels  are  formed  of 
(1)  an  inner  endothelial,  (2)  a  circular  muscular  lajer,  and  (3)  ao  ooler 
layer  of  mesenchymal  cells  arranged  like  an  epithelium.  Between  the 
endothelial  and  the  muscular  layers  are  large  cells  of  a  hemispherieal 
form  and  peculiar  structure,  which,  at  the  moment  of  diastole,  stand  out 
from  the  wall  of  the  vessel,  and  at  the  time  of  systole  plunge  into  iL 
They  appear  to  guide  the  flow  of  the  blood. 

A  connection  between  the  nephridia  and  the  vasenlmr  lyaCem,  anch 
as  Berger  has  described  for  marine  nemertinea,  espedallly  for  Drepa- 
naphorus,  does  not  occur. 

The  Existence  of  Epitokic  Forms  in  the  Annelid  Family 
Cirratulidse/ — Two  members  of  this  family,  namely,  Dodeeaemrca 
concharum  Orst  (=-Heterocirrus  ater  Qfg.)  and  Heterocimu  flavowiridii 
St  Jas.  have  been  found  in  an  epitokic  stage,  which  difiersftom  that  of 
certain  of  the  Licoridseand  Syllidse:  (1)  in  the  ponesnoo  of  verjlooc 
swimming  processes  in  the  dorsal  branch  of  the  parapodia,  (2)  io  hav* 
ing  two  highly  developed  eyes  on  the  cephalic  lobe,  (3)  in  the  short" 
ness  of  the  feeler  of  the  first  segment,  (4)  in  the  slightly  spatula-form 
of  the  end  of  the  body,  (5)  in  the  irregular  coloring,  (6)  in  a  diflbrent 
musculature,  and  (7)  in  the  possession  of  mature  sexual  products.  The 
individuals  are  of  different  sexes.  In  August  atokic  and  epitokic  forms 
as  well  as  connecting  forms  are  found  side  by  side. 

A  Study  of  the  Form  of  the  Crop  of  the  Libellulidae  and 
their  Larvae.* — Recently  a  number  of  anatomical  observations  made 
by  the  author  cited,  on  the  form  of  the  crop,  the  distribution  of  the 
'*  teeth/*  etc.,  in  the  same,  have  been  made  use  of  for  systematic  and 
phylogenetic  purposes.  A  series  of  the  larvie  and  imagines  of  the 
genera,  Caiopteryx,  Ayrion,  Pyrrhosofna,  Hrtfthramma,  Enallagma^ 
Ishnura,  Platycuem'n*,  Lestes,  Oomphus,  ^f^hna,  Anax,  Corduliga$ter, 
Diplax,  LibtUala,  Epophihaimia,  Cordnlia,  and  Orthetrutn,  were 
studied,  and  as  a  result  the  conclusion  arrived  at  that  the  crop  of  Colop- 
teryginte  represents  the  primitive  form.  This  shows  sixteen  areas  irrq^ 
larly  covered  with  teeth.  A  perfection  of  this  form  appears  in  the 
Agrioninre,  in  which  there  is  a  greater  supply  and  a  more  regular  ar- 
rangement of  the  teeth.  In  the  case  of  the  genus  LeMe»  there  are  but 
eight  lon^tudinal  folds,  a  numl)er  that  in  thegomphininieand  8»chnin» 

*  Mwnil,  F.,  and  Caulbry,  M.     Corapl.  Rend.  Ac  Sc.  Paris.  1896. 

*  K.  Rib.  rntersuchung  liber  die  Ge»ialt  det  Kaumagens  bei  den  libellen  ood 
ihren  Larven.    Zool.  Jahrb.  Abth.  Syt^t.,  IX  (1896),  590-624. 
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M  reduotd  to  four.  While  the  ConduUgader  show  a  tiriking  conceo- 
tnutoD  of  the  armature,  which  ib  limited  to  two  pain  of  teeth.  In  £act» 
tbe  original  radiallj  ■jmmetrical  arrangement  is  aeen  to  have  been 
trmotformed  to  a  bilateral  one.  The  structures  are  beet  studied  in  the 
lanr»,  for  thej  become  considerabi  j  reduced  and  obscured  in  the  imago. 
Sommarixing  his  results  in  the  form  of  a  phjrlogenetic  tree  the  author 
eottniders  the  agrionin«  and  the  petalurina*  to  hafe  arisen  from  the 
primitive  form,  calopterjgine.  Then  from  the  petalurinc  there  arose 
three  branches,  two  of  them  terminated  bj  the  fBschnin»  and  the  gom- 
pbiue  reppeciivelj  ;  the  third  passed  off  to  one  side  as  a  low  branch 
that  formed  the  cortlulegastrinw.  From  this  form  there  arose  one 
branch  that  toon  divided  and  6nallj  gave  rise  to  the  corduliin»  and  the 
Libellulinv,  the  highest  of  the  dragon-flies.  The  author's  conclusions 
dilKer  fn>m  those  of  Calvert  in  that  the  cordulegastrin»  form  a  link 
between  the  two  forms  represented  bj  the  subfamilies  corduliin»  and 
Libellultnst.  and  that  represented  by  the  petularine,  instead  of  an  inde- 
psodent  branch. 

The  Regeneration  of  an  Antenna-like  Structure  Instead 
of  an  Eye. — The  regeneration  of  a  structure  very  much  resembling 
that  animals  sntennula  on  the  stump  of  an  eje  stalk  of  Sicyonin  §euipia 
h  well  worth  reronling  along  with  the  regeneration  of  a  well<formed 
lens  from  the  iri*  in  Tritnn,  afi  <ies4*ril>e(i  bj  Wolff  and  also  by  Mtiller 
whose  |4ip«*r  was  note^l  in  the  NATrKALiHT  nome  time  ago  (p.  72). 

The  regeneration  of  such  a  structure  is  descril>ed  by  C.  Herbst'  in 
several  out  of  eighty-Bve  s|>ecimens  from  which  he  cut  the  eye.  Only 
six  of  the  eighty-five  remained  alive  at  the  end  of  five  months  after  the 
operati<»n.  hut  all  but  out*  of  tlu*iM*  showe<l  evident^  of  a  regenerat^'d 
structure.  Some  sevrn  other  caiKni  were  securetl  during  the  f\\e  months 
by  fixing  the  animals  n^crntly  dead,  or  alxiut  to  die,  so  that  ho  had 
twelve  go*Mi  cases  nhowih);  a  regenerated  structure.  Similar  ex|M*rimenls 
had  previously  lieen  |>erfornie<l  ufxin  the  eye  stalk  of  i'ttltrmttn^  with  like 
rraulu. 

The  arc<impanying  figures  n^prem'tit  the  three  gn»u|ie  into  which 
HertK*  divides  the  nvenerateii  structun'S  acconling  to  tlMMr  degree  of 
perfection  In  the  firnt  •  fig.  1  )  there  is  »hown  only  a  small  protulier- 
aoce  <  n  )  having  little  evidi*nc«*  of  M*gmentation.  In  the  second  group 
(fig.  *i  there  is  tlfvelo|»e<i  a  larp*  ppM-ess  pn^vidi-il  vtith  two  hairy  areas 
and  a  trrf>n<iary  tw<HJointe<i  IdIk*  thst  llerh)*t  likens  t«»  a  crustacean 
tiagellum  (  /r».     In  thi*  third  gnuip  i  fig.  .'{ •  a  large  nntenna-like  struc- 

'  C   ilerte.     Kff«uchnf\  <lrr  Naturf.  Ucm-I.  /un«  h.  iNUt'i.  |>t»  435  U 
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tun  is  dereloped,  hmving,  like  the  laat  itrueture,  two  hsir;  anw 
(which  do  Dot  normmllj  occur  on  the  eye  stalk),  and,  Id  addition,  two 


Fig.  1. 
several  jointed  processes.    This  laat  figure  scarcely  Deeds  the  detailed 
argumeot  that  Herbet  devotes  to  it  to  prove  that  it  is  aoteoDa-like,  and 


to  show  that  the  eadopodib 
are  represented. 


Fig.  -2. 
n).  exopodite  (»)aud  protopodite  (pr) 


1M7.] 


Zoologjf, 


446 


The  oecQrrenoe  id  cruiUoem  of  ed  aDteniia-like  organ  in  the  place  of 
an  eje  wat  noted  ai  earlj  at  1864  by  Milne-EdwardiT  in  the  lobster, 
A/tuMriM  penifillatus,  and  later  (1894)  by  Hofer*  in  AMaetu.  To  aik 
what  hearing  thene  caaet  and  the  mulu  of  Herhet's  experiments  hare 
DpQO  the  general  question  of  artbopod  segmentation  is  but  to  repeat  the 
query  made  by  Milne-Edwards.     He  thought  that  he  had  found  new 


;. 


eTidenrr  of  thr  truth  <if  SAvigiiy'n  law.  lAtrr,  wriloni  have  not  gener- 
ally eonvidcred  thr  cy«*  or  uptic  »talk  a«  the  honislogut*  of  a  legniental 
apfi^iidafre.  ntir  havi*  they  roiinideriHi  the  protei'rrehral  lolie.  from  which 
the  rT<*  i«  iiin«*rvnt4*<!,  a*  evidmre  of  s  m-i^nient.  It  mav  lie  a  hantv 
CDDrlu»ion.  hut  tlie  rafk*«  of  an  antenns-like  i»tructun*  certainly  9rvm 
to  indicate  that  Milne-Kdwiinlii  wait  ri^ht.  and  that  one  may  in  the 
future  \tr  •ihlip'^l  to  <'(»nfii«lfr  the  srtho|MNl  head  an  having;  one  nion* 
srirnirtit  ill  It  than  w«*  have  till  now  nupiHinetl  it  to  have.  Further 
et|«*ruiifntatioii  in  iM*<-«*Apary  l*»  •Uuw  what  itit^'rnal  Ptrurtunit  are 
regenf  rateil.  for  llfrhi*t  mmjii*  to  havt*  niaih'  n«>  ttertioufi  whatever 
of  the  •tructurt-*  that  he  «l«'»rrilM-si  (  hir  would  lik«'  ti»  know  to  juiit  what 
extent  the  niu*el«-NartM|r\fln|>etl.  and  what  hapfieiiii  to  tin*  otunip  of  the 
optic  nerve      KxjiiTinM'niji  lihiMiltl  alM>  |»e  nia«ie  to  dflrrtniiH'  what,  if 

*llfifer      Fin   Krr|p>  nnl  niirr   \  »trt-iiiii.it    atalt  fiiir«  ^iir)Aii)rt«       \  rrli.   d. 
*  %.  Miifi<^l'>l««rili.     (  nri.|.    Krud    Atwil   Ni    l*ari%    1n;4     I.IX.  |»|i    ilO-TJ. 
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any,  differences  are  to  be  noted  when  the  stalk  is  cut  through  at  diflhr* 
ent  distances  from  the  eye  so  as  to  leave  intact  different  portions  of  the 
optic  ganglia. — F.  C.  Kenyon. 

Variability  of  External  Sutures  in  the  Skull  of  Chelone 
mydas  L. — In  a  paper  entitled  Bemerkungen  uberdie  SystematisclM 
Stellung  von  Dermochelys  Blainb./*  Baur  quotes  from  Boulanger,  as 
follows : 

**  The  lower  border  of  the  post-frontal  joins  the  jugal  and  the  squamo- 
sa), and  cantraryto  what  exists  in  the  Cheloniidse  is  separated  from  the 
quadrato-jugal  by  the  two  latter  bones."  Baur  then  adds  that  he  finds 
the  same  relation  in  two  specimens  of  Chelone  myd<u  L. 

I  have  before  me  three  skulls  of  Chelone  mydas  L.  from  the  Atlantic 
coast,  one  from  an  animal  weighing  about  thirty  pounds,  and  two  of 
quite  precisely  the  same  size  from  specimens  which  weighed  from  sixty 
to  seventy  pounds.  In  the  first,  or  small  skull,  I  find  the  squamoao- 
jugal  separation,  as  well  as  in  one  of  the  larger  skulls.  In  the  third 
there  is  a  distinct  squamoso-jugal  union.  Internally  the  skulls  all  agree. 
Further  differences  in  these  skulls  are  slight.  There  is  apparently  no 
order  for  the  junction  right  and  left  of  parietals  and  frontals,  and 
frontals  and  parietals.  These,  with  the  squamoso-jugal  union  or  ooo- 
union  should  be  recognized  as  altogether  variant  characters  in  the 
osteology  of  Chelone  mydas  L. — Geo.  R.  Wi eland. 

Lists  of  Mammals  of  Raleigh,  N.  C. — The  following  list  of 
the  mammals  found  near  Raleigh,  N.  C,  is  based  on  twelve  years  of 
mammal  collecting  in  this  vicinity,  and  observations  made  since  1880 
on  the  mammals  of  this  locality  by  my  brother  and  myself.  We 
have  preserved  some  1,500  or  2,000  specimens  as  skins,  or  alcoholics, 
besides  catching  in  our  trapping  a  number  of  others  which  were  not 
preserved.  A  number  of  specimens  have  been  bought  from  the  farm 
hands  employed  in  ploughing,  or  cutting  hay,  thus  adding  considerably 
to  our  knowledge  of  several  species,  notably  Zapn$  hudsonius.  The 
country  lying  immediately  southeast  of  Raleigh,  where  most  of  the 
collecting  was  done,  is  mostly  rolling  country,  except  along  Waloat 
Creek,  where  there  are  considerable  tracts  of  wet  meadow  and  some 
good  sized  cat-tail  swamps.  The  drier  portion  of  the  country  collected 
over  is  about  one-half  cultivated,  and  the  other  half  woodland. 

The  commoner  mammals  are  distributed  as  follows:  Sriuru^  oaroH' 
nensi*  and  Seiuropterus  volans  in  woods,  the  third  arboreal  species,  Penh 

*«  lUologiflche  Central blatt.  Dec..  1889,  Krlangen. 
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being  an  iDhabitant  of  damp  thickets.  Lepu$  nyhaHnu^ 
Piermmf$cus  Uueopus,  Blarina  carolinettM  and  Scahps  (iquatittts  are 
feoBd  nearlj  eTerjwhere  in  woods  and  Belds  both,  eicept  in  the  more 
fmtcrr  situations,  where  onl  j  aquatic  species  occur ;  Mieroius  pinet4jrum 
m  fMind  in  the  drier  woods  and  fields ;  Sifjmoflon  hupidus  in  the  drier 
Mda»  but  Dot  in  woods.  Mu$  musrulM,  Rrii hrodontcmyt  leeontei,  Blarina 
pmrwa  and  Mifrohu  penntyiranims  occur  in  open  fields  and  the  edges 
of  tbe  marshes,  the  last  species  penetrating  the  marshes  much  farther 
thaa  the  others.  Otyxomys  paiuttru,  Fibo"  zibeihieus,  Luhrroia  lutreo- 
t^haiuM  and  Lutra  hudsotnea  are  all  more  or  less  aquatic,  being  found 
mainlT  or  entirely  along  streams,  or  in  the  wet  marshes.  Of  the  bats, 
Ksip^niyo  raro/iiieiins  is  the  common  bat  of  the  low  grounds,  and 
Aimiapha  bwrtalis  of  the  uplands. 
Tbe  species  obaerred  here,  are  as  follows: 

1.  iPidrfpkis  rirginmnus,  0|>ossum.  Tolerably  common.  I  once 
took  a  litter  of  fourteen  roung  ones,  August  4,  1891. 

2.  /jTpus  0ylvfti%tus.  G)tton-tail  Rabbit.  Common.  The  joung  of 
tkia  specie*  are  blind  at  birth. 

3.  Mus  aiejandrinits.  Roof  Rat.  The  long-tailed,  white>bellied  Roof 
Rat  is  common  here,  around  houses  and  farm  buildings,  but  is  not  found 
awaj  from  such  places  {Mus  drrumanus  and  Mus  rattus  I  have  never 
obserrt'd  at  Raleigh). 

4.  Mus  musrufus.  House  Mouw.  Common  in  houses,  and  irregu- 
larlj  distributed  thnm^hout  all  o|)en  fields. 

5.  Sifmttdon  hiiptduM.  (*otton  Rat.  Abundant  in  the  upland  fields, 
particular! T  in  gardrnn  and  in  grain  and  clover  fields.  Rv  far  the  most 
diurnal  in  iu  habits  of  any  of  our  mice. 

6.  IWomysnts  aureoius,  (tolden  Mouse,  (onimon  in  damp  thickets. 
Nests  in  rer«ls.  l»u»hes  or  vines.     Our  only  arboreal  mouse. 

7.  I*rromy$rus  irucitpus.  White  footed  Mouse.  Abundant  erery- 
wbere,  eicept  in  the  wet  mamhes.  Nests  in  the  rotten  roots  of  old 
■toaps  below  gnMind,  or  in  hollows  of  dea<i  stuni|)S  above  gnKind. 

8.  fPryzomy  p*tltiMriji.  Tolerably  common  in  the  wet  mamhes  and 
caC'iail  twanifw.  The  nest  i«  built  in  a  bu«h  or  bulrush  tuMock  often 
ifty  yards  from  land. 

9.  H'ithrfniunlnmys  Urontri.  Ilarvt^t  Moum*.  .\hundsnt  in  the  open 
ftelds  ainl  on  the  e<i)resof  marshes,  but  is  n<>t  ft»unti  in  wiHMllands.  The 
few  oostA  I  hs%'e  found  have  l>een  in  bulrush  tuiMim*ks  in  rather  damp 
situations. 

10.  M%crutu»  p%nfiurum.  Pine  Mouse.  Kstrly  common,  found  in  the 
drier  |iarts  of  wutxls  and  fields,  «u«l  is  more  subterranean  in  its  babita 
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than  any  other  of  our  mice,  and  also,  I  think,  more  so  than  anj  of  oar 
Shrews. 

11.  Mierattm  peniuylvanieui.  Meadow  Mouse.  Found  to  a  greater 
or  less  extent  in  all  open  fields,  but  reaches  its  greatest  abundance  in 
the  wet  meadows,  where  its  habitat  overlaps  that  of  Orytamys.  It  ia 
not  found  in  the  woodlands. 

12.  Fiber  zibet hieus.  Musk  Rat.  Common  in  marshes  and  along  the 
larger  streams.  A  black  color  phase  or  variety  occurs  which  is  black 
above  with  lighter  under-parts  and  cheeks  than  the  common  form.  The 
black  form  is  one-fourth  or  one-third  as  common  as  the  ordinary  brown 
phase. 

IS,  Scurius  earolinermi*.  Southern  Gray  Squirrel.  Tolerably  commoD 
in  all  woodlands  (Although  I  have  made  very  careful  inquiries  I  have 
been  unable  to  find  any  evidence  that  the  Fox  Squirrel  ever  occurred 
here). 

14.  Sciurapterus  vdlana.  Flying  Squirrel.  Common.  Strictly  doc* 
tumal. 

15.  Tamtam  driatus.  Chipmunk.  They  are  fairly  common  about 
six  miles  west  of  Raleigh,  but  are  totally  absent  from  my  immediate 
neighborhood. 

16.  Zaptts  hudsonius.  Jumping  Mouse.  Rare.  The  one  or  two 
dozen  specimens  we  have  secured  here  come  from  upland,  lowlmod» 
woods  and  open  fields.  An  adult  female  and  eight  young  were  cau^t 
in  a  nest  by  some  field  hands,  and  brought  to  me,  June  13, 1895. 

17.  Sorex  longirostris.  Rare.  Only  seven  specimens  obtained  so  far. 
This  species  is  found  on  comparatively  high  ground,  not  in  swampe  Dor 
on  the  edges  of  them  ;  it  has  not  so  far  been  taken  in  woods,  though  one 
specimen  was  caught  just  on  the  edge  of  some  woods.  This  is  the  small- 
est,of  our  mammalia. 

*  IS,, Biarhiaparva,  Little  Blarina.  Tolerably  common.  Is  either 
only  abundant  in  particular  situations,  or  else  it  has  become  mucb 
scarcer  in  the  last  few  years.  Is  found  in  open  fields  (and  the  edges  of 
the  more  upland  niarAhes  to  some  extent). 

19.  Blurina  carolineufUi.  Carolina  Blarina.  Abundant.  Thissfieciea 
I  l>elieve  to  have  become  more  abundant  of  late  vears;  its  distribution 
here  ia  the  same  as  that  of  Peromyscu^  leucopus,  namely,  everywhere^ 
except  in  the  wetter  marches,  where  Oryzomya  palustri*  and  Slicrotus 
pennsijiiHinicus  are  the  only  small  mammals. 

20.  Scnlopji  iifiuaticuif.     (ummonMole.     Abundant  everywhere. 

21.  Vespertilio  lurijHgin*.  Little  Brown  Bat.  Rare.  Only  two  speci- 
mens so  far. 
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22.  Liuion^erw  nociivagatui.  The  Silver  Black  Bat  is  rather  rare 
here.  I  have  several  tiroes  had  specimens  brought  to  me  io  winter  that 
were  capCored  in  hollow  trees. 

23.  Vefpemgo  earolvimiti*.  This  and  the  Red  Bat  are  our  two  most 
abondant  hata.     Verj  common. 

24.  Ad^ionyrterut  /usea,  I^rge  Brown  Bat.  Rare.  Onlj  about  a 
doMQ  specimens  taken. 

25.  Sycitfifjus  humeralis.  The  Twilight  Bat  is  fairlj  common  here, 
hot  never  occurs  in  half  the  numbers  of  the  Red  Bat,  or  Ve$peru^ 

26.  AtnlapKa  hinrali$.  Red  Bat,  Abundant.  This  bat  flies  later  in 
the  autumn  and  earlier  in  the  spring  than  anj  other  of  our  bats.  The 
nttmberof  voungat  birth  i«  usually  three,  while  in  Vespfrugo  earolinen- 
SM  and  N^ietjus  creptiweulnru  two  is  the  normal  number. 

27.  /.u/m  hwisanira.  Otter.  Occurs  on  all  the  larger  streams.  Mj 
brother.  H.  H.  Brirolev.  has  caught  eight  s|)eciment  at  various  times. 

28.  Mephitis  (9p).  A  Skunk  was  killed  near  Raleigh  a  few  jears 
ago,  the  onlj  one  we  ever  heard  of. 

29.  Lutrtitln  r%Mm  luirroerphalus.  Southern  Mink.  CV>mmon  along 
watercourses.  The  females  (and  sometimes  the  males)  are  not  infre- 
qoentlj  brought  to  me  as  *'  Weasels." 

30.  I^ulorius  noveborttrrtuti$.  Weasel,  (^ne  male  caught  bj  mj 
brother,  when  trapping,  Januarv  13. 18H8.  I  have  heard  of  others,  but 
have  never  been  Miccessful  in  getting  them. 

31.  /Voryon  iotor,  Raci*<>on.  Quite  rare  in  the  immediate  vicinity 
of  Raleigh. 

82.  Vrt>nfon  einem>Htrgmtahui,  (irey  Fox.  Not  infrequently  caught 
by  fox-huniersin  this  vicinity.  The  Red  Fox  is  said  to  occur  in  adjoin* 
ing  cfiunties— (\  S.  Hkimlky. 


KNTOMOUKiY.' 

Inaccts  Affecting  Domeatic  Animala.-  In  the  la»t  issut*  uf 
the  new  arries  o(  Hullrtiunof  th«*  U.S.  I>ivi«ion  of  Kntc»niol(tgy  (N«).  r>n 
Prof.  Ilerl»ert  (>MlM>rn  tlrvott**  iifsrly  .'iOO  pagt**  to  a  treatment  of  this 
•ttbfect.  The  bulletin  ij*  an  ini|M>rtant  and  rxtr^*n»cly  uneful  one,  with 
170  illustration*.  In  the  intn>«lu(*tion  there  it  a  general  diM^ussion  of 
tisni  fr>»m  which  we  extract  the  following  regarding  the  origin 

*  WMu4  by  riArrtM-e  M    Wrvd.  Ntw  ilMii|»btr«  Collcw,  DurbAm,  N.  II. 

ai 


450  The  Ameriean  NaiurcUuL  [Maj, 

and  results  of  parasitism.    The  problems  of  the  origio  of  parasitct,  or 
the  adaptation  of  certain  forms  to  a  parasitic  lift^  are  among  the 
interesting  met  with  in  biological  investigation,  but  we  can 
merely  some  of  them  here. 

It  may  be  said  from  the  biological  standpoint  that  all  parasites  have 
been  derived  primarily  from  non-parasitic  forms — a  propositioo  whieh 
is  supported  by  innumerable  facts  in  their  morphology  and  embryolofj, 
and  which  may  also  be  argued  deductively.  Since  many  qMciee  are 
confined  absolutely  to  certain  animals  as  hosts,  it  is  ^ident  thai  tbej 
could  not  have  existed  as  parasites  upon  such  species  at  least  before 
the  occurrence  of  the  host.  Unless,  therefore,  we  claim  an  indepeodaot 
origin  for  them  subsequent  to  the  origin  of  the  host  we  must  allow  an 
adaptation  from  some  free-living  species  or  from  a  parasitic  specks 
on  some  other  host,  and  following  this  back  for  its  origin,  we  must  alti- 
roately  arrive  at  a  free  form  as  the  source. 

In  many  cases  the  line  of  evolution  is  very  apparent,  as,  for  iostapce, 
the  gradation  between  comparatively  free  and  fixed  Mallophaga, 
Acaridae,  Pulicidse,  etc. 

RESULTS  OF   PARASITISM. 

It  is  also  interesting  to  inquire  as  to  the  effect  of  the  parasitic  life 
upon  the  parasite  itself. 

The  natural  tendency  of  an  animal  once  started  in  the  directioo  of 
parasitism  will  be  to  become  more  and  more  parasitic  in  habit,  and  with 
this  habit  a  greater  and  greater  specialisation  of  parts  with  refereooe 
to  this  habit  will  be  observed.  The  disuse  of  certain  organs,  as  winga 
for  flight  and  feet  for  ordinary  locomotion,  results  in  reduction  or  modi- 
fication of  these  organs,  and  hence  we  find  almost  invariably  that  para- 
sitic species  are  wingless,  and  that  they  have  the  feet  adapted  speciallj 
for  locomotion  among  the  hairs  or  feathers  of  the  hosts.  This  adapta- 
tion is  often  looked  u|>on  as  degradation  ;  but  it  seems  to  me  preferable 
to  consider  it  as  a  limitation  in  certain  directions  with  specialization  of 
certain  organs.  We  consider  the  foot  of  the  horse  highly  specialiaed, 
and  we  must  admit  that  the  animal  is  limited  in  its  use,  as  it  cannot 
climb  trees,  but  we  do  not  call  the  horse  degraded. 

It  is  true  that  the  limitations  for  many  parasites  are  so  great  that 
they  are  absolutely  de[)endent  upon  certain  hosts,  and  the  presence  of 
certain  conditions  for  their  existence — there  is  reduction  or  degradation 
of  certaia  organs,  but  progressive  specialization  of  those  organs  whioh 
remain  funotional.  Often  such  specialization  assumes  a  parallel  char- 
acter in  widely  divergent  groups,  as  the  clasping  organs  developed  in 
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p«diculMi%  mallopbagidt,  hippoboscida,  and  Barcopiida.  In  other 
tht  wmim  eSecl  b  aUaioed  bj  a  differeDt  process,  aa  the  flattening  of  the 
bodj  rertteallj  in  fleaa  and  horiiontally  in  moet  other  permanent  para- 
aitca.  Modificationa  of  Ibe  mouth-parts,  ejes,  and  antennas  are  Terj 
freai,  and  fumiib  most  striking  examples  of  the  modification  of  stnic- 
mrea  for  the  adaptation  to  special  conditions. 

Life-Hiatoiy  of  Coleophora  malivorella. — In  an  admirable 
BttUeiin  (124  of  Cornell  Experiment  Sution).  Mr.  M.  V.  Slingerland 
discoaw  the  Pistol  Case-bearer,  summariung  its  life-historj  thus : 
The  insect  spends  about  seven  months  (from  September  1st  to  April  1st) 
of  ita  life  in  hibernation  as  a  minute,  half-grown  caterpillar  in  a  small 
pislol-«baped  case  attached  to  a  twig.  In  the  spring  the  caterpillars 
attack  the  swelling  buds,  the  expanding  leaves,  and  especially  the 
flowersL  About  May  1st  the  cases  are  fastened  to  the  twigs,  where  thej 
remain  for  four  dajs,  during  which  time  the  caterpillars  shed  their 
akin  or  moult  They  do  not  make  any  complete  new  suit  as  they  grow, 
but  are  content  with  making  additions  to  the  ends  and  side  of  the  old 
suit.  They  are  not  miners,  but  feed  o|)enly,  eating  irregular  holes  in 
the  leaves,  often  skeletoniiing  them.  They  are  most  destructive  on  the 
flowers,  where  they  eat  the  peuls  and  stems.  In  the  latter  part  of  May 
tbey  oease  feeding,  securely  fasten  the  cases  to  the  branches,  and  in 
about  two  weeks  change  to  pu|iie  within.  The  moth  emerges  in  two  or 
three  weeks,  and  s<Mjn  glue«  its  minute,  pretty,  cinnamon  colored,  in- 
verted cup-like  eggs  to  the  surfaces  of  the  leaves.  The  egg^tage  lasta 
about  a  week,  the  little  caterpillar  emerging  about  July  22d.  They 
bsftn  eating  little  holca  in  the  leaves,  and  during  their  first  meal  con- 
struct of  Ailk  and  excrement  a  small  case  or  suit  for  themselves.  They 
continue  feeding  t>n  the  leaves,  adtling  to  their  units  from  time  to  time, 
ODtil  about  Se|)Ceml»er  1st.  when  they  begin  to  migrate  to  the  twigs,  and 
there  fastrn  their  little  pistolshajtcd  canes  to  the  bark.  The  winter  b 
in  thfsr  snug,  wnrm,  secure  quarters. 


Studiea  of  Mimicry.— (V>l.C\SwinlitM*.  sAemtudying  and  think- 
tog  over  the  general  theory  of  prote<*tive  mimicry.  conceive<i  that  the 
subject  should  l>e  advant^  hy  the  ntudy  of  a  »nisll  group  tif  widespread 
■limetic  spectra  throughout  thr  differt* nt  ooiintrien  included  in  its  range. 
While  the  liolina  group  of  Hy|M»limnaH  c<»niainii  accninling  to  system- 
a  number  of  specic*s,  they  ciui  all  be  merged  into  two,  and  it  was 
that  heselecteii  for  his  purfMivi*.  He  cltrscTiU'a*  in  detail  the  ap- 
pearances of  these  i»idely  spread  furiiis,  and  ciaiM-s  to  the  conclusion 
that  the  facts  affonl  the  strongest  i»up|M>rt  to  the  theory  of  mimicry  as 
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originally  suggested  bj  H.  W.  Bates ;  a  Tariety  of  changea  whieh  occttr 
are  explained  bj  this  theory  and  bj  no  other  jet  propoonded.  Loeal 
changes  maj  be  explained  in  man j  ways ;  bat  that  they  should  ioTmri- 
ably  be  in  the  direction  of  a  superficial  resemblance  to  one  butterfly, 
and  that  one  a  specially  defined  species,  is  only  to  be  explained  by  the 
theory  of  mimicry.  Although  much  support  has  been  afforded  to  thb 
theory  since  Bates  propounded  it  in  1862,  Col.  Swinhoe  states  thai  no 
evidence  is  so  complete  and  convincing  as  that  supplied  by  the  geoiis 
Hypolimnas.  If  we  are  right  in  believing  that  the  results  are  deter- 
mined  by  the  range  and  abundance  of  mimetic  forms,  it  is  clear  that 
selection,  rather  than  unguided  variation,  is  the  CMential  cause  of  the 
phenomena. — Joum.  Royal  Miero$cop.  Society. 

Remarkable  Vitality.— Early  in  September,  1896  I  collected 
two  forms  of  life  from  Great  Salt  Lake,  one  was  the  brine  shrimp  Ar» 
iemia  feriilis,  the  other  the  larva  of  a  fly,  the  Ephydra  graeilu. 

After  keeping  these  in  salt  water  for  ten  days  I  washed  them  in  fresh 
water,  and  then  placed  them  in  a  small  vial  filled  with  a  3  per  ceot. 
solution  of  formaline. 

After  they  had  been  in  this  solution  for  ten  days  I  had  occasion  to 
examine  them,  and  on  taking  them  from  the  vial  I  found  that  thiee  of 
the  Ephydras  were  still  living  and  active.  The  vitality  of  the  Epbydrm 
seems  to  be  fully  equaled  by  the  vitality  of  the  Stenophelmaius  fa$ciaiu$ 
order  Orthoptera.  Some  fragments  of  this  insect  were  sent  to  the 
University  of  Utah  for  identification.  Among  the  fragments  was  the 
prothorax  bearing  the  head.  This  piece  lived  for  nine  days,  and  dur- 
ing that  time  when  ever  it  was  irritated  would  attempt  to  bite  with  its 
powerful  jaws.  It  would  also  turn  over  into  its  natural  position  when 
placed  on  iu  back. — C.  A.  Whiting. 


EMBRYOLOGY.* 

Two  animals  from  one  egg. — To  the  many  known  cases  iu 
which  two  animals  may  be  obtained  from  one  egg  by  experimental 
interference,  may  now  be  added  the  amphibian  Triton  crigtahts.  By 
the  aid  of  a  simple  piece  of  apparatus  Amedeo  Herlitzka'  succeeded  in 

*  Edited  bj  E.  A.  Andrews,  lUtUimore,  Md.,  to  whom  abstracts,  reTiews  and 
preliminarj  notes  may  be  »ent. 
» Archiv  f.  Entwicklungsmechanik.     IV,  Man  2,  181)7,  pps.  624-654.  pL  27. 
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ItfJaling  the  firtt  two  oelb  of  the  egg  and  ultimately  obtaiDed  from 
eadi  cell  a  perfect,  sjmmetrical,  free  swimming  larva. 

Qxitrmrj  to  what  bai  often  been  stated  for  the  result  of  similar  ex- 
parimenta  apoo  other  animals  these  larvie  are  not  half  the  normal  siie, 
iboagii  each  arises  from  half  an  egg. 

Each  Unra  b  larger  than  half  a  normal  larva.  There  are  also  cer- 
lata  remarkable  facts  concerning  the  site  of  the  organs  and  the  number 
of  calls  in  these  half-egg  larvas.  Thus  while  the  intestine  and  the 
■lasele  segments  appear  on  transverse  section  much  smaller  than  in  the 
larva,  the  medulla  and  the  notocbord  are  equal  in  transverse 
to  the  normal.  In  the  medulla  and  in  the  muscle  segnients  the 
•odci  have  the  same  size  in  the  half-egg  larva;  as  in  the  whole  egg 


The  number  of  cells  se^n  in  cross  section  is  half  as  great  in  the  mus- 
cle ssgiiifnta  of  the  half-egg  larva  while  the  number  of  cells  in  the 
osedoUa  is  the  soai«  in  the  half-egg  larva  as  in  the  whole-egg  larva ! 

It  seems  that  crrtain  structures  may  be  formed  with  less  than  the 
Bormal  number  of  cells  while  others  have  the  normal  number. 

Do  the  Aatral  Raya  pull  or  puah  ?— Ludwig  Rhumbler*  con- 
dodca  that  the  radiations  oAen  m*en  as  star-like  figun«  during  cell 
diviaion  are  probably  linos  of  pulling  or  drawing  and  not  lines  of  ex- 
teoaioo  or  pushing.  He  thinkn  the  only  tidiM|uate  explanation  of  cell 
divisi<»n  is  one  Imsed  upon  Hutschlis*  theory  of  the  foam-like  structure 
of  proif>plasm  and  in  dtciding  in  favor  of  a  contractile  rather  than  an 
expansive  action  along  the  antral  rays  hi*  thinkn  he  briu}^  i*up|M)rt  to 
ibe  foam  theory  of  pn»toplasni. 

In  a  previous  pai^er*  he  U*gnn  the  fimt  of  a  f»eriei«  of  att4*mpti*  to  ex- 
plain cell  division  u|m»d  a  physical  haxiit ;  he  assiime<i  a  vehicular  or 
foam-like  ntructure  for  pn»to)>lasm  and  aim)  certain  chemical  changes 
io  the  ceutn»^»nie»  lea«lifig  to  |>eri«Kis  of  grt*at  al>M»rl»tion  of  liquid. 
The  witlMirawal  of  liquid  Uui\\  the  vesicles  round  sImiui  leA«lii  to  ten* 
u»m%  and.  if  rapi<l  enough,  to  the  ap|M*arance  of  radiating  linet  of 
Te»icle«.  Haaeii  then  chiefly  ufMin  phen(»niena  of  iiurfa<v  tension  in  the 
eoosCatutent  vesicles  of  protoplaitm.  each  a  vmcid  hag  nith  more  liquid 
cootenta,  thb  hy|M»theai0  neekn  to  reduce  all  the  complex  it i«*it  of  cell 
divbion  to  a  very  few  physical  laws. 

Tbe  preaent  |Miper  given  a  few  n«>teworthy  figures  of  sect ionii  of  snail's 
showing  a  marked  vacuolated  or  vesicular  ap|M*arance  in  the  pro- 


•  Afrhivf.  Koc«irkluii|r»mfHhanik.      IV.  Mun  ?.  !*«'>:.  \*\m  «;:.«»  :»:,     pi   ^», 
•Hm  AwsauAN  .Naivsalut  fur  January.  Xf^^l,  |>.  M  4>. 
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toplasm  around  the  centrosome  and  also  representing  the  astral^radia- 
tions  not  as  mere  lines  but  as  flat  ribbons  or  plates.  In  the  aatbor's 
mind  this  means  that  the  rajs  are  not  muscle-like  fibrils,  but  the  fused 
walls  of  alveoli  or  vesicles — hence  their  flat  appearance. 

The  main  part  of  the  paper  is  taken  up  with  the  consideration  of  cer- 
tain interesting  experiments  devised  to  illustrate  the  action  of  a  aet  of 
contractile  elements.  Modifying  the  model  of  Heidenhain  the  author 
constructed  a  schema  to  illustrate  cell  division  as  follows:  a  cirde  of 
rubber  tubing  is  made  more  or  less  rigid  by  steel  rods  inserted  inside  it 
or  by  means  of  a  spiral  spring — this  represents  the  periphery  of  a  cell ; 
from  the  periphery  to  the  center  are  stretched  elastic  bands  of  rubber 
which  represent  the  astral  rap;  these  are  attached  to  two  masses 
(forming  the  hub  in  this  wheel)  which  may  be  at  the  centre  or  separ- 
ated  like  the  foci  of  an  ellipse,  when  they  represents  the  two  centro- 
somes.  According  as  the  rim  of  the  wheel  is  stifl^or  limp  and  the  halvea 
of  the  hub  united  or  apart  and  according  to  the  strength  of  the  radiat- 
ing bands  various  forms  will  be  assumed  by  the  system  when  at  real. 
By  this  scheme  the  author  makes  clear  that  a  system  of  radiating  con- 
tractile elements  in  conjunction  with  a  somewhat  resistant  periphery 
can  make  various  diagrams  that  show  resemblances  to  phases  of  cell 
division  in  the  behavior  of  the  cell  periphery,  the  length  of  the  aatrtd 
rays  and  the  movements  and  positions  of  the  centrosomes. 

Besides  emphasizing  the  part  played  by  the  cell  periphery  the  author^ 
by  ingenious  contrivances,  estimates  the  amount  that  ihis  periphery 
must  grow  or  enlarge  during  cell  division  and  here  again  seeks  to  bring 
in  the  assumed  nuclear  loss  of  liquid  as  a  factor  in  the  new  formation 
of  cell  surface. 

Though  in  the  main  adopting  much  of  the  conception  of  Heidenhain 
as  to  the  part  played  by  a  system  of  contractile  elements,  the  author 
does  not  suppose  these  elements  are  persistent  cell  structures  handed  on 
from  one  cell  to  another  to  do  the  work  of  cell  division.  Moreover  he 
does  not  regard  such  radiations,  when  they  are  present,  as  anything 
like  muscle  fibrils  but  merely  as  indications  of  a  rapid  extraction  of 
liquid  leading  to  linear  arrangements  of  vesicles  and  indicating  lines  of 
pulling  force. 

Continuity  of  Cells  in  Eggs. — August  Hammar  of  Upsala  hav- 
ing previously  found^  that  the  celU  of  cleaving  eggs  of  echinoderms  are 
connecte<]  by  a  superficial  film  of  material,  presumably  protoplasm,  has 
extended  his  observation  and  now  claims  that  such  intercellular  con- 

^See  American  Naturalist,  July,  1h96,  p.  597. 
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atctioiit  are  of  untTenal  occurreDoe.  Id  the  present  paper*  he  deecribee 
aod  figures  thio  lioee  ooDoectiDg  the  outer  ends  of  all  the  cells  of  the 
desTage  and  blsstula  stages  of  eggs  from  the  following  groups;  Coslen- 
leraKs;  Annelids;  Mollusca;  Tunicates;  Msmmals;   Arthropoda 

In  life  each  oelU  has  a  faint  outer  periphery  that  is  clearer  than  the 
r«C;  bat  it  is  only  in  sections  that  this  layer,  now  seen  as  a  stained 
Boe,  passes  orer  from  one  cell  to  the  next  so  that  the  outermost  con- 
tour  of  the  entire  egg  is  one  continuous  line  of  msterial. 

In  his  method  of  preparation  the  cells  split  apart  sare  for  this  peri- 
pheral line  which  thus  l>ecomes  evident 

The  author  assuages  that  this  connecting  membrane  is  protoplasm, 
but  it  is  unfortunate  that  he  has  no  observations  on  living  nmierial  to 
support  this  important  claim  and  considering  the  remarkable  eiTects 
often  brought  about  by  fixatives  the  question  as  to  the  true  nature  of  this 
intercellular  communication  may  well  remain  an  open  one.  But  the 
possibility  that  these  connections  may  prove  to  be  of  similar  nature  to 
those  described  in  the  ''spinning"  of  echino4ierm  eggs  (Amkkican 
Nati'Ralist,  March.  1897)  seems  to  the  reviewer  to  a<]d  much  to  the 
probability  that  they  are  actual  cimncctionfi  in  the  living  egg. 

From  the  author**  |K)int  of  view  the  blastula  iit  one  mass  of  proto- 
plasm with  a  hole  in  the  iM^ntre  of  it  He  also  points  out  the  import- 
ance of  thenurfacY  conne(*tion  aK  a  mechanical  hand  ;  in  fact  he  would 
ascribe  U*  thin  nianv  of  the  t*ffiH*tii  oft4Mi  attrihutisi  to  Rurface  tcnuton  of 
the  individual  crlN.  Hut  regarding  the  conii<*ction  an  pn>toplasniic  he 
emphasixrs  itP  ini|)ortance  an  a  living  band  and  indicates  its  value  as  a 
basin  for  nome  of  the  ansu  in  pi  ions  oi  ex(H*rimental  emhrvologints  as  well 
as  for  the  criticism  of  the  cell  theorv  hv  Whitman  and  hv  Se<]fpwick. 


isy('I!()Uk;v^ 

Notea  on  Child  Paychology— .S;»>mr  lircrut  LUemturr^Thp 
past  year  has  lieen  one  of  remarkable  nrtivity  in  the  sphere  of 
C*hild  Pnvchohigy  ev«*rywhere,  hut  e?»|>erislly  in  thin  country.  Tkf 
i'k%l4i'Siwly  Monthly,  which  wns  started  in  lMiir>,  has  puhlisheil  several 
articlfs  of  real  value  to  the  MMcntitic  inventi)(ator.  The  I'eHa^i^gifnl 
Stmtmary  han  been  t*slahlishe<l  u|M»n  a  firmer  f(H»tiii|(.  hUinetttion,  The 
Imlnmii   EHutntur,  The   Sorihu-eMfrn  Juurnat  of  A^/tic«i/if*ii,  And  other 

•  Arthir  f   Mik.    \fi«i       M4r*  4.  \*^\>:,  pi*    S'J  lo'J.  pi    ♦► 

'  Kdiisd  by  II.  (*.  Warrrii.  PriiMvioo  I  iiircfwly,  rhiicef«»n,  N    J 
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eduoatiooal  journab  have  devoted  considerable  space  to  child  itodj. 
The  works  of  Prof.  Baldwin  (^Mental  Development  in  the  Child  amd  tk€ 
Race)  and  Miss  Shinn  (Notes  oti  the  Development  of  a  Child)  belong  to 
the  previous  year ;  but  two  new  studies  of  individual  child  developoMBt 
have  appeared  within  the  past  twelve  months.  Mrs.  K.  C.  Moore's 
monograph  (Mental  Development  of  a  Child)  is  a  very  full  record  of  the 
growth  of  her  own  child  during  its  first  two  years;  the  author  shows 
considerable  judgment  in  her  selection  of  material,  as  well  as  in  its 
classification  and  discussion.  Mrs.  W.  8.  Hall  has  a  similar  stodj  io 
hand,  in  a  series  of  articles  in  the  Child-Study  Monthly,  eotitled  !%€ 
First  Five  Hundred  Days  of  a  ChiUTs^Life;  five  papers  have  already 
appeared ;  they  are  thorough  and  extremely  suggestive.  In  connecCioD 
with  the  statistical  method,  Dr.  J.  W.  David,  of  Warsaw,  reported  at 
the  Psychological  Congress  the  results  of  a  syllabus  on  the  growth  of 
ideas  in  children  ;  he  compared  these  results  (on  Polish  children)  with 
similar  studies  by  other  investigators  in  Germany  and  America.  Mr. 
J.  C.  Shaw  gives  in  the  Pedagogical  Seminary  a  statistical  teat  of 
memory  in  school  children.  Prof.  Bully's  Studies  of  Childhood^  while 
not  statistical  in  method,  contains  a  fund  of  material,  new  and  old,  on 
almost  every  topic  of  child  study.  Besides  these  general  works,  vala- 
able  contributions  have  been  made  by  other  writers  to  various  braDcbea 
of  child  psychology  during  the  year. 

Language, — It  is  interesting  to  compare  the  observations  of  Mrs. 
Moore  (M)  and  Mrs.  Hail  (H)  regarding  the  child's  progress  in  leariH 
ing  to  speak.  The  first  sound  observed  by  M  was  the  short  a  uttered 
in  crying ;  other  sounds  were  made  fr^m  the  36ih  day  on,  and  ten  daja 
later  responsive  sounds  were  habitually  made.  No  record  was  kept  bj 
H  of  the  earliest  babbling,  except  that  the  child  began  about  the  47th 
day  to  *'  talk  back  "  with  the  word  "goo."  H  noted  a  distinction  be- 
tween the  cries  of  hunger,  pain,  impatience  and  appeal  by  the  ninth 
week,  to  which  a  cry  of  pleasure  was  added  in  the  eleventh  week.  M 
noted  different  sounds  for  hunger  and  distress  in  the  12th  week  ;  these 
became  real  words  by  the  29th  week.  H  observed  the  lip-movements 
c*orresponding  to  the  words  "  mama/'  **  papa  "  and  "  bye-bye  "  in  the 
32ih  week.  The  child's  spoken  words  were  first  associated  by  him  with 
definite  objects  in  the  42nd  week  in  both  cases.  The  growth  of  vocabu- 
lary  «lifi^ered  somewhat  in  form  and  rapidity.  H  records  3  words 
learned  at  the  end  of  the  10th  month,  and  12,  24,  38,  58,  106,  199,  at 
the  end  of  the  succeeding  months  ;  at  the  end  of  the  500  days  the  child 
WAS  familiar  with  232  words.     M  does  not  mention  the  progre«  by 
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bat  reoordt  a  TOcaboUry  of  5  words  at  the  end  <A  the  12th 
aootk,  384  10  tha  22d,  and  570  io  th«  24th. 

Nouiia  and  inleijeciiooa  ware  id  each  caae  the  fint  parts  of  speech 
:  the  verb  appeared  next,  in  the  11th  (H)  and  16th  (M)  months, 
tbe  number  of  inteijections  (acquired  first,  H)  remained  practi- 
eallj  stationary,  while  the  nouns  incraised  rapidly,  and  since  the  num- 
bar  of  rerba  began  to  increase  rapidly  only  during  the  16th  month 
<froai  8  to  28  in  this  month,  H),  the  difference  between  the  two  cases 
is  not  so  great  ss  might  appear.  If  we  bracket  together  (1 )  nouns  and 
aileQectioDt,(2)  verbs,  (3)  adjectives  and  ativerbs,  and  (4)  prepositions, 
prooottoa  and  conjunctions,  the  order  of  acquisition  of  tbe  parts  of 
spearh  was  the  same.  The  order  of  relative  importance,  according  to 
U.  at  liie  end  of  the  17th  month,  was  (1)  nouns,  (2)  verbs,  (3)  adjectives, 
{A)  adverbs,  prepositions  and  interjections  (equal),  (5)  pronouns,  etc.; 
the  same  order  is  given  by  M  at  the  end  of  the  24th  month,  excepting 
tlMi  pronouns  had  risen  to  fourth  place. 

Tbe  first  sentence  (in  each  case,  '*  Papa,  gone,**)  was  formed  in  the 
48ib  (H)  and  66th  (M)  weeks  respectively.  The  interrogative  form 
appeared  io  the  69th  week  (H),  and  between  the  66th  and  79th  weeks 
(M ).  As  ooe  record  closes  with  the  72od  week,  it  is  im|Hjssible  to  follow 
Che  prufrresi  further  in  this  direction. 

The  comparison  of  these  reconis  fUfcgestn  the  dvsirability  of  a  more 
noiforra  cla«sification  of  datji,  nt  well  ss  th<*  need  of  extreme  care  in 
iolrrprrting  them. 

/Arainnj^. — One  number  of  the  (*fittvr/til^  of  Califontia  Siudies  is 
devott^l  t4>  four  ttudivs.  by  rsreful  olmerven*,  of  the  progn'S«  of  indi- 
vidual chihlren  in  learning  to  draw.  Prof.  K.  K.  Brown  numnisriies 
the  results  m  a  supplementary  pa|»er.  In  tbe  firnt  »tage  (scribbling), 
be  find*  thr  chirf  flrnirnt  to  citnuist  in  the  plt*si*urt*  in  pr(»ducing(nisk- 
iog  mark*,  changm) ;  the  interest  in  in  the  prort^  rstlier  than  the 
pr«iilurt  l^ier,  c«»nie<i  tht*  notion  of  rrpresrutuifj  toinething  ;  there  is 
oow  a  min);ling  of  vi»usl  with  the  earlier  moUjr  iniagt**;  tht*  lattrr  pre- 
dominate at  fir^t.  but  in  tht*  oourve  of  time  the  visual  picture  comes  to 
eontrol  the  m<iii>r  presentation.  The^^e  oliservationt.Miya  Prof  Hrown, 
agree  with  those  of  Prof,  liald win,  except  that  in  tbe  (slifornia  investi* 
gatiiins  the  children  were  generally  not  provided  with  a  copy,  and  the 
advance  ws«  consc><|iienlly  not  mi  ra|ii«l.  Pnif.  Brown  in  unsble  to  net 
any  lime  for  the  finit  apfiearNure  of  tracery  imitntion,  and  l»elieves 
that  this  idea  niu»t  lie  present  in  mmw  ilini  form  from  the  start.  He 
easphasiars  the  imfmrlance  ol  iniiiati«»n  sn  a  niimuluii  t4»  drawing,  as 
sirell  as  ao  aid  to  pr^igrrss  in  the  art. 
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In  the  Pedagogical  Seminary  for  October,  Prof.  H.  T.  Lokem  coo- 
tributes  an  interesting  seriee  of  drawings  bysereral  childreD,  begiBoiiig 
with  the  earliest  attempts,  at  two  years  three  months  of  age.  Ha  snggcirta 
a  classification  of  the  progressive  steps  in  learning  to  draw,  paralld  to 
those  in  learning  to  speak.  In  language:  I.  Automatic  cries  and 
or  impulsive  sounds.  II.  Imitation  of  sounds,  but  without 
(babbling).  III.  Understanding  of  words,  but  no  speaking  bejood 
**  mama,"  **  papa,"  "  no,"  etc.  IV.  Repetition  of  words  as  mere  aoanda* 
V.  Use  of  words  to  express  thoughts.  VI.  Studj  of  grammar  and 
rhetoric.  In  drawing  the  corresponding  stages  are:  I.  AotomflCie 
scribbling.  II.  Scribbling  localisations  and  imitation  of  moTeneols 
of  other  person's  hands.  III.  Understanding  of  pictures;  only 
simplest  localization  of  features,  bj  scribbling.  IV.  Copying  from 
others  to  see  how  to  get  the  right  effect  in  the  use  of  lines.  V.  Pietofe 
writing,  illustrated  stories,  etc.  VI.  Study  of  technique;  perspectiTe, 
proportion,  shading,  etc.  The  central  point,  however,  in  the  develop* 
ment  of  drawing,  according  to  Prof.  Lukens,  is  the  elimination  of 
scribbling  and  simplification  of  the  drawings  into  a  few  telling  lines. 

Prof.  Sully  discusses  children's  drawings  at  considerable  length  in 
his  book,  and  reproduces  a  large  number  of  attempts  to  draw  a  man. 
These  drawings  are  mostly  of  a  comparatively  late  period  of  derelop- 
ment,  and  show  the  growth  of  the  ideas  of  features,  proportion,  relatioD 
of  fiill  face  to  profile,  etc. ;  the  earlier  scribbling  is  scarcely  touched 
on.  Prof  Sully  gives  three  stages  of  progress  in  drawing:  (1)  vagne^ 
formless  scribble;  (2)  primitive  design  ;  (3)  a  more  sophisticated  treat- 
ment of  the  human  figure. 

The  observations  of  Mrs.  Moore  and  Mrs.  Hall  close  with  the  17ih 
and  24th  months,  a  period  too  early  to  furnish  any  data  on  the  subject 
of  drawing. 

Intellectual  Work  and  Fatigue. — Two  interesting  papers  on  this  sub- 
ject were  read  at  the  Psychological  Congress.  Prof.  Ebbinghaus  reported 
a  series  of  tests  on  school  children,  in  which  it  was  sought  to  determine 
the  relative  capacity  of  different  ages  and  sexes  for  intellectual  work, 
as  well  as  the  effects  of  fatigue.  Dr.  «J.  Friedrich's  paper,  since  pub- 
lished in  full  in  the  ZeiU^chrifl  /.  Pinfchologie,  gave  tests  of  a  single 
school  class  at  intervals  of  an  hour  during  the  entire  school  day.  The 
methods  used  by  the  two  observers  were  different.  Prof  Ebbinghaus 
used  three  tests.  1 .  ( alenlaiion.  The  method  of  Burgerstein  was 
employed;  pairs  of  figures  were  given  to  add  and  multiply,  and  the 
number  of  such  operations  completed  in  ten  minutes  was  taken  as  test 
2.  Memory,     A  series  uf  figures  was  dictated  rhythmically,  and  after 
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tW  lift  waa  read  the  subject  wrote  the  oumben  dowo  aa  he  re- 
Matttbtrad  them.  The  tenet  cootitted  of  from  6  to  10  figurea.  The 
MMiber  of  errora  waa  taken  aa  iDverae  roeature  of  memory  ca|)acitj. 
S.  OMaMfioiion,  Proae  aeoteocet  were  given  (in  writing),  with  wordt» 
sjrllmblea  and  groupt  of  lettert  here  and  there  omitted ;  the  pupil 
waa  toM  to  fill  in  the  omiationt.  The  number  of  ajllablea  aupplied 
within  five  minutetand  the  number  of  errora  made  in  filling  in  were 
both  taken  into  account  (The  latter  b  open  to  crittcitm,  tince  a  falae 
tiling  in  of  the  text  might,  in  certain  catet,  make  aa  good  aenae  aa  the 
origtnal.)  Prof.  Ebbinghaut't  teata  were  made  on  15  daaaea  of  boja 
and  1 1  of  girit  of  all  gradea ;  the  aame  houra  and  dayt  of  the  week  were 
uaed  in  everj  cate.  The reaulta  thowed  in  general  an  increaae  inexact- 
neat  and  capacity  for  work,  correaponding  to  the  increaae  in  average 
age  of  the  claat;  but  this  wat  subject  to  individual  variationa,  a  lower 
claat  being  in  tome  canea  better  than  the  next  higher,  although  about 
a  year  younger  on  the  average.  The  Combination  method  gave  greater 
diftrencea  according  to  age  than  the  Calculation  method ;  the  Memory 
Method,  in  the  application  of  which  the  individuality  of  the  inatructor 
playeii  considerable  part,  thowed  irregular  results.  Dividing  each 
elaat  into  three  parta.  according  to  tcholar8hip,the  methoda  gave  quite 
diflereot  results.  The  memory  teats  showed  no  marked  diflerence  be- 
twern  gfxMl  and  h%i\  sch(»lar»— if  anything,  it  favored  the  latter;  calcu- 
lation showed  a  slight  decreane  from  higher  to  It»frer ;  the  combination 
tests,  nn  the  tither  hand,  showefl  a  marked  difftrrence  in  favor  of  the 
bettrr  scboUrn,  as  reganis  b<jth  the  number  of  nyllables  supplied  and 
the  freetloni  from  error.  (  oniparing  boys  with  girls,  the  latter  were 
feund  to  l>r  inferior  in  the  lower  classes,  but  were  somewhat  superior  in 
the  highest  clajiseff  ;  from  which  was  argued  a  more  rapid  mental  de- 
velopment among  girls  from  the  12th  to  the  Ifith  year.  As  U)  fatigue, 
the  reaiilts  agree<l  in  geneml  with  thone  of  Burgerstein  and  leaser.  The 
capartty  for  work  increamMj  uteadily  to  about  the  end  of  the  third  nchiMil 
hour,  snd  then  dvcreastHi  si>nie«ihat,  rinin^  sonietimifi  at  the  end  of  the 
arbool  day.  Hut  the  nunil>er  of  ern>n>  iiureased  sleatiily  throughout 
from  the  ^tart. 

I)r.  Frie<lrirh  empl«»\«*«l  two  methodfi  in  h\p  leufs.  1.  IHfiatitm, 
Twelve  sentences  were  jjiven.  of  alnuit  ihe  same  niimlier  of  letters  and 
aign*.  and  alxiiit  the  Maine  (le^n*e  of  dittinilty.  2.  ^nlruUitum.  This 
crtoattted  of  five  minis  of  two  20-place  nufiil»en*,aud  five  niultipliration» 
of  2<>-plare  by  1 -place  nuni l»ers.  I'larh  tet»t  was  niaih*  at  the  lN%nnning 
of  the  school  day  snd  at  intervnU  of  one  hour.  Some  davs  a  recess  of 
S  or  \U  minutes  was  alloweil  l>etween  the  hours,  on  others  the  leaaona 
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foIlowiDg  without  intervening  rest.  Comparing  the  two  cases,  it 
found  that  the  intellectual  capacity  of  the  scholar  dioiinished  as  the 
length  of  the  lesson  increased.  The  recesses  proven  efficient  in  remedy* 
ing  this,  especially  the  longer  intervals  of  15  minutes.  The  author 
concludes  that  the  one-hour  lesson  period  is  too  long  for  the  best  results^ 
and  that  a  recess  of  at  least  10  minutes  should  be  allowed  between  eadi 
period. 

Fear. — Prof.  Binet's  study  of  Fear  in  the  Annie  Psyehologique  has 
already  been  noted  in  these  pages.  Stanley  Hall  treats  the  same  sub- 
ject exhaustively  in  a  recent  number  of  the  Ameriean  Journal  of 
Psychology,  Of  1,701  individual  cases  which  he  reports,  nearly  all  are 
minors.  6,456  separate  causes  of  fear  are  recorded:  thunder  and 
lightning  was  feared  by  the  greatest  number,  603;  reptiles  (483), 
strange  persons  (436),  and  darkness  (432)  follow  next ;  then  fire  (365), 
death  (299),  domestic  animals  (268),  disease  (241),  wild  animab  (206), 
water  (205),  insects  (203),  ghosU  (203),  rats  and  mice  (199) ;  a  large 
number  of  other  causes  were  confined  to  a  few  individuals.  This  classi- 
fication is,  perhaps,  too  minute  for  practical  use.  Combining  the  causes 
into  larger  classes,  animals  are  found  to  be  the  cause  of  fear  in  1,486 
cases,  celestial  phenomena  in  996,  ghosts,  etc.,  in  799,  fire,  water  and 
drowning  in  627,  persons  in  589,  death  or  disease  in  540.  Pres.  HalL 
points  out  the  deep  rooting  of  fears  in  human  nature,  and  insists  tha^ 
the  investigator  must  go  far  back  in  the  organic  series  to  reach  any  satis — 
factory  ground  for  explanation. — H.  C.  W. 

On  the  Effect  of  Music  on  Caged  Animals. — Some  time  agc^ 
the  writer  was  induced  to  experiment  upon  the  animals  in  the  Zoolog*— 
leal  Garden  in  Lincoln  Park,  with  respect  to  the  efiect  of  music  upoc^ 
them,  and  the  result  may  be  of  some  interest  to  others  working  oc:^ 
psychological  lines.  The  experiments  were  made  at  6  o'clock  P.  H^  « 
two  hours  after  feeding,  and  the  instrument  used  was  a  violin. 

Felis  concolor  Linn^.  Puma  Panther.  When  the  music  first  b^a^c3 
two  specimens  of  this  species  were  resting  in  the  back  of  the  cage  haB-  '^ 
asleep.  At  the  first  sound  of  the  violin  they  started  up,  and  could  n(^»  t 
for  a  time  locate  the  sound,  the  writer  being  some  distance  from  tl^  < 
cage.  They  showed,  however,  that  they  liked  the  sound,  and  when  iim^  ^ 
player  came  as  close  as  he  could  to  the  cage,  they  manifested 
appreciation  by  lying  down  at  full  length  and  placing  their  heads 
tween  their  paws.  During  this  time  the  music  had  been  of  slow 
sweet  pieces,  such  as  "Home,  Sweet  Home,"  "Annie  Laurie,"  eta. 
Suddenly,  the  player  changed  "  Home,  Sweet  Home "  to  the  "  Irisi 
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vanber-woman."  At  this  change  the  panthers  worked  their  tails  nenr- 
omIj,  and  twitched  their  ears,  and  as  it  was  kept  up  for  a  time,  thej  got 
vp  and  began  pacing  up  and  down  the  cage.  From  this  action  the 
writer  judged  that  either  the  jig  music,  being  sharp  and  piercing,  hurt 
tbcir  ears,  or  that  it  was  distasteful.  Afler  playing  several  jigs  of  this 
kiad  the  player  again  relapsed  into  soft  strains,  when  the  animals 
alowly  settled  down  in  their  old  positions. 

F^iu  onea  Unn^.  Jaguar.  This  animal  behaved  much  as  did  the 
panthers.  While  the  jigs  were  being  played  he  acted  in  a  verj  nervous 
■uinner,  jumping  from  a  shelf  to  the  floor  of  the  cage  and  back  again. 
8oft  nusir  seemed  to  quiet  him.  As  the  writer  was  leaving  the  jaguar's 
cafe,  having  ceased  playing  for  the  time  being,  the  animal  walked  up 
to  the  comer  and  reached  out  with  his  paw  toward  the  player  as  far  as 
be  coald.  Whether  this  action  was  intended  to  call  the  player  back, 
or  was  simply  done  to  catch  hold  of  him,  as  many  animals  will  do  if  a 
parson  gets  too  near  to  the  cage,  the  writer  cannot  say.  It  was  a  cur* 
loos  fact  that  when  the  |mw  was  eitended  the  claws  were  all  rtttroHed. 

FeiU  UoparduM  Linn^*.  lieopard.  Two  specimens  of  this  species  did 
Dol  seem  to  notice  the  muHc  to  any  extent,  except  at  first,  as  a  matter 
of  enriosity . 

>Wu  Uo  Unn^*.  Lion.  The  lioness  Juno,  with  her  three  cubs,  occu- 
pied a  larjce  cage  and  the  player's  att4*ntion  was  next  directed  to  these. 
While  the  music  wa<«  lH*ing  playcHi  to  the  (»ther  animals  the  lioness  and 
cubs  had  b«*en  lif»t4*niiig  and  watching,  the  cubn  playing  about  thoir 
mother's  haunches.  \%  the  violinist  drew  near  the  cage  the  cubn  scam- 
pered behind  their  parent,  the  latter  greeting  the  player  with  a  gentle  hJM 
As  the  mufiic  stnick  up  a  lively  jig  the  cuIm  stiiod  upon  their  hind  legs 
and  pre|ie<l  at  the  player  over  her  haunches.  They  appeared  \^Ty 
curi^His  and  much  puttle<l.  hearing  ihem*  sounds  for  the  first  time.  De- 
siring to  tef't  their  appreciation,  the  player  slowly  l>acked  away  from 
the  cage,  playing  all  the  time  ;  as  he  rftreateil,  the  cuIm  gradually  came 
to  the  front  of  the  cagt*.  and  the  mother  crawle<l  to  the  front  and  placed 
her  two  fnfr  pawff  lN*tween  the  ban*  and  »tiick  her  none  tlin»ugh  as  far 
as  she  c^>nlil.  AAer  retiring  to  the  »»ide  of  the  hnll  the  player  again 
moved  toward  the  cage,  hut  the  raniily  did  not  move,  nor  evitlent*e  any 
displeasure  when  he  came  very  clinie  to  them,  in  fact,  so  cIoim*  that  he 
almost  tf>uche<l  the  great  paw^  of  the  linnei»s.  As  he  playe^l  the  nufl 
strains  of"  Honx*,  Swe4*t  Home"  the  cuIm  and  mother  sat  motionless. 
in  rapt  sttention,  the  former  turning  their  head^  from  f»i4le  to  Hide.  A 
jig  played  very  rapidly  cuum-iI  the  cwW  to  praniv  a(x»ut  in  a  lively 
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FeliB  fi^tiBuff.  Benga)  Tiger.  The  music  had  a  peculiar  effect  on  the 
pair  of  animals  in  this  cage.  The  male  paid  absolutel  j  no  attention  to  it, 
save  glancing  in  the  direction  of  the  player  and  giving  a  victout  anarl. 
The  female,  however,  acted  as  though  she  liked  it,  for  she  jumped  upon 
a  shelf  and  placed  her  paws  and  nose  through  the  bars  as  described 
under  the  last  species.  A  second  experiment  with  the  male,  later,  when 
he  was  stretched  out  upon  the  floor  of  the  cage,  caused  him  simply  to 
look  at  the  player,  twitch  his  ears,  and  viciously  spit  and  snarl  at  him. 
The  female,  however,  on  all  occasions  showed  that  music  was  not  dia> 
tasteful  to  her  and  that  it  was,  on  the  whole,  pleasing. 

Hyena  vulgaris  BuflT.  Hyena.  This  animal  is  probably  the  moat 
•cowardly  of  all  the  mammals,  and  the  only  eflTect  which  music  had  upon 
two  individuals  was  to  cause  them  to  retreat  to  the  farther  end  of  the 
•cage  and  try  to  squeeze  out  between  the  bars.  A  lively  jig  frightened 
them  nearly  to  death,  and  made  them  tremble  in  every  limb.  Strange 
to  say,  however,  they  did  not  howl  or  make  the  least  noise. 

Quadrwnana.  The  Monkeys.  (Grenus  Cynoeephalui,)  The  mon- 
keys evidenced  great  curiosity  at  the  music,  but  did  not  seem  to  show 
either  pleasure  or  displeasure  at  the  sounds.  A  South  American  Sootj 
Mangabey,  however,  seemed  to  be  rather  pleased  with  the  strains,  par- 
ticularly the  jigs.  This  animal  is  of  a  quarrelsome  disposition,  and  is 
therefore  kept  separate  from  the  other  monkeys.  It  was  thought  by  Mr. 
Sweeney,  the  keeper,  that  the  sounds  might- awaken  a  feeling  of  anger 
in  him,  but  such  was  not  the  case.  As  the  violinist  drew  away,  he  fol- 
lowed  as  far  as  his  cage  would  allow.  A  spark  of  reason  was  observed 
in  this  animal.  His  cage  is  of  glass  all  around,  and  in  order  to  hear  the 
music  better  he  placed  his  ear  to  a  crack  in  the  door.  This  he  did  sev- 
eral times  as  the  player  drew  near  or  went  farther  from  the  cage.  The 
monkeys  confined  in  the  larger  cage,  also  of  glass,  formed  themselves  in 
a  broken  semi-circle  about  that  part  of  the  cage  nearest  the  violinist, 
and  looked  at  him  in  apparent  wonder.  As  he  moved  away  from  them, 
they  arose  from  their  sitting  posture  with  one  acconl  and  followed  him 
along  the  side  of  the  cage.  This  was  probably  simply  curiosity,  although 
the  music  may  have  given  them  some  pleasurable  sensations.  On  the 
whole,  the  monkeys  did  not  show  as  much  intelligence  as  might  have 
been  ex{)ected  from  their  high  position  in  the  scale  of  nature. 

IHlecfinus  Jujucus  Linn6  anti  P.  erythrorhy fichus  Gm.  Brown  and 
White  Pelicans.  The  \)en  containing  these  birds  is  situated  next  to  the 
monkey  cage,  and  the  music  was  next  tried  u|)on  them.  The  effect  was 
somewhat  startling,  for  they  all  began  to  jump  about,  flap  their  wings, 
and  snap  their  huge  beaks;  this  might,  |)erhaps,  be  called  dancing. 
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Wben  the  Tiolinist  drew  near  tbe  cage  they  snapped  at  him  with  their 


The  other  birds  in  the  animal  houtie  paid  verj  little  attention  to  the 
Boatc,  partly,  perhaps,  because  they  were  sleepy.  Several  rarieiies  of 
parroCa,  herons  and  smaller  birds  were  tried  in  turn,  but  without  pro- 
ducing any  results  worthy  of  mention. 

Camu  UUmns  Say.  Coyote.  The  last  experiment  tried  was  upon  a 
den  of  coyotes  in  the  park.  When  the  playing  began  all  the  animals 
were  in  their  holes,  but  the  first  note  had  hardly  been  struck  when  they 
came  running  out,  and  raced  up  and  down  their  den  until  they  had 
located  the  sounds.  When  this  was  done  they  all  squatted  in  a  semi- 
ctn*le  about  the  violinist,  he  having  approached  the  bars  of  the  den  as 
near  as  possible,  and  sat  in  silence  listening  to  the  music.  When  it 
osasrd  they  ran  up  to  the  player  and  pawed  at  him  through  the  bars, 
indicating  as  plainly  an  posnible  that  they  wished  to  hear  more.  When 
be  began  to  play  again  they  again  silently  formed  in  a  semi-circle. 
This  experiment  was  tried  a  number  of  times,  but  always  with  the  same 
result.  During  this  time  not  a  sound  was  uttered  by  the  coyotes,  but  a 
wolf  in  the  den  adjt>ining  howled  lustily.  Here,  as  in  the  other  cases, 
soft,  sweet  music  seemed  to  be  better  appreciated  than  loud,  harsh  music. 

Besides  music  made  up  of  regular  pieces,  all  sorts  of  sounds  were 
made  by  the  violinist — screeches,  piercing  notes,  imitations  of  a  cat,  cow- 
n^wtrr  crowing  and  pig  squealing,  but  these  did  not  seem  to  have  much 
effect.  Tlie  lf»ud,  harsh  and  piercing  not€»s  (teemed  to  affect  their  ears, 
for  they  moved  them  about  nervously  as  though  the  noise  hurt  the 
•ensitivr  nerves.  To  sum  up  general  inipreMions,  slow  and  soft 
muMe  wa«  received,  as  a  rule,  with  mort*  nigns  of  pleasure  than  the 
lively  jigs.  The  females,  also,  M*emed  to  pay  more  attention  to  the 
mutic.  and  to  be  more  please<i  with  it,  than  were  the  males.  The  noc- 
turnal mammals  were  more  interested  than  mere  the  diurnal  birds, 
Tbi*  was  probably  due  to  the  fact  that  the  ei|>erin)ent  wan  tritni  after 
dark,  when  the  animal  house  was  lightetl  only  by  elet*tncity.  It  was  a 
curiou*  and  interesting  fact  that  the  whole  |ierfornianee  was  nmducted 
without  any  noiw  other  than  an  <»rcasional  grunt  from  the  lions.  The 
e&|iennjeut  '%»  worthy  of  re|>etition,  and  should  U*  nia«le  at  different 
timoi  during  the  day,  an  in  the  early  morning  and  at  n«Miii,  jutt  Iwfore 
and  after  f«*e<iing.  etc.,  to  im*i*  whether  nr  not  tht*pe  c«»nditions  have  any 
effect  u|ion  the  result.  The  writer  is  rouvincv<l  that  many  inleremting 
and  valuable  facu  niav  Ite  learne<l  bv  exiN*rinifntJ»  of  thi^  oharacter. 

-   FlIANk    (oM.INll  HaKI.K. 
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MICROSCOPY. 

The  Proper  Angle  for  the  Razor  in  Paraffin  Sectioning. — 
Id  a  discussion  between  Dr.  M.  Heidenhain  and  Dr.  B.  Rawitx  relatiTe 
to  section  cutting  and  the  staining  of  microscopic  preparationfl,  the 
latter  person'  upholds  the  advice  that  he  gave  in  bis  **  Leitfaden,^  and 
adduces  experimental  proof  to  show  that  the  microtome  knife  shoald 
be  placed  at  an  acute  angle  to  the  stroke  rather  than  at  a  right  angle. 
When  placed  at  the  latter  angle  the  sections  according  to  their  thick- 
ness, are  always  more  or  lees  crowded  together,  thus  distorting  the  6iier 
structures  of  the  tissue  cut.  The  experimental  proof  consists  of  the 
measurement  of  sections  cut  with  the  knife  at  a  right  angle,  and  with  it 
at  an  angle  of  45^.  The  sections  were  from  a  block  of  para£Sn  measuring 
20i  X IH  mm.,  and  had  a  thickness  of  15;^,  10^  and  5ai.  With  the  knife 
at  the  acute  angle  they  all  measured  11  mm.  in  breadth,  while  with  the 
knife  at  a  right  angle  they  measured  9)  mm.  for  the  15m»  9  mm.  for  the 
10ai>  and  8  mm.  for  the  5/ji  sections,  thus  showing  a  shrinkage  of  2,  2^ 
and  Si  mm.  respectively.  In  the  case  of  the  thinnest  sections  there  it 
a  loss  in  breadth  of  almost  a  third  of  the  surface  of  the  block,  and 
such  are  somewhat  incorrectly  denominated  '  sections '.  They  might  be 
called  "  Quetschen." — F.  C.  Kenyon. 

Formol,  not  Formal. — The  paper  by  Bert  B.  Stroud  in  the 
January  number  of  this  Journal,  induces  me  to  make  a  few  reroarka 
regarding  the  nomenclature  of  the  method  of  hardening  by  formol  in* 
troduced  by  me  into  histological  technique.  Though  I  agree  with  the 
author  that  the  terms  formalin  and  formalose  are  bad  and  meaningleM, 
I  cannot  agree  to  the  objection  to  the  denomination  of  the  original 
fluid  as  "  formol."  To  call  the  solution  by  the  name  of  formaldehyde, 
is  not  to  be  recommended,  as  formaldehyde,  C,HO,  is  a  gas.  The  term 
formol  is  opposed  by  Stroud  because  the  terminal  syllable  "  ol  "  8Ug> 
gesis  an  alcohol  ;  but  formaldehyde  diswlved  in  water  is  no  longer  to 
be  regarded  as  an  aldehyde,  but  as  a  double  alcohol,  methylenglyooL 

1^  >C— O^Formaldehyd. 

CH,0-fH,0-{J)c<^g[J=Methylenglycol. 

*  BemerkuDgen  iiber  Mikrotomschneiden  iind  iiber  (Us  Ftirben  mikroskopiachcr 
Priip«rmte.     Anat.  Anz.  XIII,  05-80.     Separmt  from  the  author. 
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Another  reason  for  nftroing  the  original  fluid  '*  formol  *'  might 
be  that  thi«  i«  the  oldest  name  for  the  watery  solution  of  formalde- 
bjrde  (Trillas)  and  that  on  its  introduction  into  microscopic  and  pre- 
sanriag  technique  bj  my  father  and  mjself  it  was  called  *'  formol. " 

The  law  of  priority  therefor  supports  "  formol." 

The  term  **  formal "  it  suited  only  to  increase  confusion. 

la  regard  to  Stroud's  observations  which  are  often  contradictory  of 
tlk»e  of  European  workers — which  he  seems  to  have  overlooked — I 
viab  to  remark  that  the  behavior  of  formol  tfiwsms  egg  albumen  wa^ 
a  long  while  ago  thoroughly  studied  by  me,  and  that  in  a  neriesof  pub- 
lieatioos  I  have  denion»trated  that  egg  or  iwro  albumen  is  not  only  not 
eoagulated  by  formol,  but  on  the  contrary  is,  in  a  senw,  rendered  more 
floid,  stoce  a  compound,  methylen-albumen,  is  formed  that  never  coag- 
ttlatas  even  upon  the  solution  being  heated.  This  non-cosgulating 
■iftliy Ian-albumen  I  have  designated  '*  protogen,"  and  have  dei»cril>ed 
ila  behavior  in  the  teat  tulte  as  well  as  in  the  organism. 

To  avoid  the  bad  ttkci  of  formol  on  m)me  tissues,  which  Stroud 
liasciibes,  it  b  only  necearary  to  employ  a  more  concentrated  solution. 
To  the  10  per  cent,  (formol  1.,  water  9)fK)lution  originally  recommend- 
ed by  nse  a  small  addition  of  alcohol  may  sometimes  l)e  made  advant- 
afsoosly.— Dr.  F.  Bum. 

The  Name  of  Formal.— T<>  thk  Ki»itoh. — In  an^tner  in  "  A 
Pn^est,"  on  pp.  2r>7-2<VM  of  the  March,  181#7,  niinilHT  of  Thk  Amkri- 
TASi  NATfKAi.i^n".  a^ainut  my  u«*e  of  the  terms  Formal,  etc.,  as  given 
in  the  January  iiunil>er,  if  "A  Comparative  Anatoniii«t  *'  viill  consult 
an  elemrntarv  t<*xt-b<M>k  on  Oriranic  (*hemistrv  he  will  learn  : 

1.  That  there  ij*  a  g*MMl  prpce<l(*nt  for  applying  the  term  Formal  to 
the  oi>mfM»tin<l  H-<  JI<),  and  the  very  b€»«t  authority  for  applying  the 
sofii  -a/  to  any  aMehy<lo,  r.  g.,  Chloral  (X'I,.(*H().  Irichlomceijc 
aMebydr,  etr. 

2.  That  ;he  very  example  he  quot4»s  di>«pn>ve»»  the  |>c»int  he  j^eek*  to 
make. 

The  term  arrfni  it  <lerive<|  *  from  aertie  and  aidrhytir  j  FiiSter'n  Kncv- 
dopirdtr  Metliml  IHrtmnary,  V*ol.  I.  p.  2*J).  In  the  nrtirle,"  ("heniioal 
Nomenr  I  Attire."  I>i<iionarv  of  (*hen)istrv.  bv  Henrv  Wntr-,  London. 
IHM,  Vol  IV.  p.  \X\,  thill  >»tatrment  ocrure :  "hi/  abbreviation  of 
midfkfiie.  Ex.  Hulyrnl  Butyric  aldehyde ;  Valeral  Valeric  iihle- 
byde."  To  thi*  it  may  )»e  itd(le<l  that  the  highe»t  authority  in  the  world. 
oanelv.  The  (teneva  <  onjfn'w*  of  ('hemi»t#i.  adopted  the  following: 
«*  Kcaiflution  .TJ.     Ahlehvde-  will  l»e  desi^'nateil   hy  the  #uffix  -al  {Me- 
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thanalf  Ethanal),*'  (See  abstract  of  their  proceedingB  in  The  Ai 
Cheniteal  Journal,  Vol.  15,  1893,  p.  58.)  In  view  of  the  action  of  (kit 
Congress,  the  term  Methanal  would  be  the  preferable  one.  But  the 
term  Formal  is  equally  correct,  and  less  likely  to  trouble  persons  already 
familiar  with  the  substance.' 

The  writer's  aim  was  to  avoid  confusion  by  the  use  of  a  term  abort, 
convenient,  and  correct ;  and  he  insists  that  Formal  fulfils  these  re- 
quirements. 

Respecting  the  strictly  anatomic  terms,  "  Comparative  Anatomist  ** 
is  referred  to  the  article,  "  Neural  Terms,  International  and  NatioDal," 
in  the  last  number  of  the  Journal  of  Comparative  Neurologic .  Axon 
was  proposed  in  1884  for  the  skeletal  axis,  whether  a  membranous.tobe, 
a  cartilaginous  rod,  or  a  series  of  osseous  vertebral  centrums.  Albm 
could  hardly  be  mistaken  for  anything  but  »ub$tantia  alba.  Tela  read- 
ily, if  not  inevitably,  suggests  the  tela  vaseulosa  of  Huxley  (JZoologio^ 
Proceedings f  1876,  p.  30),  and  the  tela  ehorioidea  ventriettli  of  8chwalbe*a 
"  Neurologic  "  (pp.  404  and  464),  and  the  Report  of  the  Nomendatar 
Commission  of  the  Anatomische  Gesellschaft,  1895.  All  three  terma  are 
defined  in  recent  English  and  medical  dictionaries.  Is  not  "  Compara- 
tive Anatomist "  needlessly  magnifying  his  difficulties? — B.  B.  Stroud. 

Ithaca.  N.  Y.,  March  13,  1897. 

Formol  or  Formalin. — With  reference  to  the  present  diacuanoo 
over  the  proper  name  to  be  used  for  the  40  per  cent  aqueous  solutioo 
•of  formaldehyde,  it  may  be  said  that  had  the  author  of  the  criticised 
paper  that  appeared  in  the  January  number  looked  up  the  chemical 
side  of  the  question  more  carefully  he  would  have  found  that  there  is 
another  and  much  stronger  reason  for  not  using  the  term  that  he  sug- 
gests than  the  very  good  one  of  priority,  or  the  equally  good  one  refer- 
ring to  the  condition  of  the  dissolved  gas,  cited  by  Dr.  Blum.  Had  he 
read  the  account  of  formaldehyde  given  by  Ladenburg  in  his  *'  Hand- 
worterbuch  der  Chemie  "  (Hreslau,  1882),  Vol.  1,  on  jwige.  195,  |>ara* 
graph  2,  he  would  have  found  the  following : 

**  Zu  den  sogeu.  Acetalen  (Vergl.,  pag.  191)  des  Methylen-oxydea, 
welche  als  Alkoholiither  der  Aldehyde  aufzufassen  sind,  gehoren  daa 
Methylal  oder  Formal,  CH,  (O.  CH,),,  Methy lather,  und  der  Meihy- 
lendiiither,  CH,  (O.  CHJ,/'     The  italics  are  mine. — F.  C  Kenyoji. 

-'  Ah  htm  been  previously  stated,  (This  Journal,  January,  1897,  p.  92)  con- 
fusion has  artMen  from  the  indiscriminate  U8e,  bj  various  writers,  of  the  teras 
FommliUf  Fnnnalont-,  and  ForiiuA. 

(.'orrfction — Foot  note  1,  p.  92,  8hould  read  " Fonnal  from  Ft>rmaldtrhgdif 

IB  a  good  scientific  contraction  ". 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Boston  Society  of  Natural  History.— The  geoeral  meeting 
held  Wedimdsj  tveDiiig,  April  7,  1897.— The  foll6wiug  |mpers 
were  resd :  Prof.  J.  Eliot  Wolff.  ••  The  occurrence  of  Tourmalines  at 
Mt.  Mica,  Paris,  Me.;'*  Dr.  i\  B.  Davenport,  "The  nMe  of  wster  in 
griwth.**  Wednesday  erening,  April  21,  1897.— The  following  paper 
was  read :  Mr.  Herbert  Ljon  Jones,  "  Some  biological  adaptations  of 
fMirteaiude  plants/*  Stereopticon  views  were  shown. — Samtkl  Hen- 
•HAW,  Secrfiaty. 

New  York  Academy  of  Sciences.— Biological  Section.— March 
D.  1997. — The  papen  presented  were :  H.  E.  C*rampton,  ^  On  the  Asci- 
dian  Half  Embrva"  His  ex  fieri  menial  studies  on  the  egg  of  Molgula 
mmm kattm^JM  showed  that  the  isolated  bla»tomeres  segment  in  a  strictlj 
*  partial '  manner,  but  that  a  gradual  passage  to  a  total  development 
etMoes.  A*  far  as  the  early  stages  weri)  concerned  Chabrj,  Roux,  Bar- 
Airth  are  entirely  correct  in  arguing  for  a  half  or  '  partial  *  develop* 
neot.  But  Driesch,  Hertwig  and  others  are  also  correct  in  considering 
Cbe  end  resulu  a  '  total '  larva  of  lesrf  than  the  normal  site.  The  |>a|wr 
will  Im*  |>ublished  in  full. 

N.  K.  Harrington,  "On  a  Nereid  fmm  Puget  Sound  (Pacific  (\>ast) 
which  livirs  conimensally  with  the  Hermit  crab,  EtipiUfunu  ala^Lrnsis. 
A  varietr  of  the  Western  Kurofiean  sfiecies  X.  fuenOi  is  known  to  in- 
habit desi-rtrd  whelk  shells  with  EujM^urus  brruhartlu*  and  a  c*arpful 
c«MD|iarisi»ii  of  the  Old  and  the  New  Worhl  formi*  bringn  out  riwembl- 
aaces  in  ■truoture  due  to  the  o|K*ratit»n  of  the  same  phyniological  fac- 
tors. TbeM*  are  notably  ( ]  )  the  ilegeneration  of  the  muscular  and 
rulirulmr  layers  in  the  |>««i«rior  IwtHthirdi*  of  the  iMKly,  {^1 »  Iom  of  the 
ptgment  in  the  liame,  (3»  phyniological  factorn  may  explain  why  only 
trmalen  have  l>een  found  « a«  yet;  in  this  oomfortalile  and  nutritive 
habitat.  The  author  surmines  that  the  mmmensal  form  !<  tin*  female 
Epitocuui  ty|>e  of  wime  fn^e  living  n«*reid. 

This  apparently  uudescril>o<l  nfiecies  from  the  Puritic  ditrrrn  from  S. 
fVinrlu.  //.  iNytii/iria  of  WiK'n  in  the  arrang«*ment  of  the  para^nathi, 
rwpiralory  1oIm*»  of  not'»i»«Kliuni  and  tran»ver»e  pigment  »trifteii. 

Bashfi>rd  l>oan.  **  A  Ponthumoui  Memoir  (»f  Pn»f.  J.  S.  Ne%ilM*rry. 
Tbit  f>aper  deM*ril>eil  new  nfiecnes  and  a  new  ^emin  «  f  North  American 
f'lttMl  6sh«i,  and  dincusnetl  the  genera  Orac*anthiM,  l^artyliKJus,  Poly- 
rliiaoduSv  Handalodus,  and  Petalmlun. 
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Among  tbe  types  were  species  of  Cladodus,  Oracanthus /  Ctenacmii* 
thus,  StettacaDtbus,  Asteroptychius,  DactyloduSylDeltoduSySandalodoa, 
Psephodus,  Heliodus,  Ctenodus.  Diniehthyi  eorrugabi^wMB  taken  as  a 
type  of  a  new  genus  Stenognathus. 

At  the  conclusion  of  the  papers,  an  election  of  sectional  officera  was 
held.  Prof.  E.  B.  Wilson  was  elected  chairman  for  thefensuing  year. 
Prof.  C.  L.  Bristol,  Secretary. — Bashford  Deak,  Secretary, 

New  York  Academy  of  Sciences. — Section  of  Geology. — 
March  15, 1897. — The  first  communication  of  the  evening  was  by  Mr. 
Hienrich  Ries  entitled  "  Mineralogical  Notes."  Mr.  Ries  spoke  of  some 
Allanite  crystals  with  new  faces ;  also  of  some  large  crystals  of  fibrous 
gypsum  from  Newcastle,  Wyoming ;  also  exhibited  some  large  Children- 
ite  crystals  from  Maine  and  some  Amphibole  crystals  with  many 
terminal  faces  from  Virginia.  He  also  spoke  of  some  Pseudomorphs  of 
gold  after  Sylvenite  from  Cripple  Creek,  Colorado,  The  finding  cS  a 
new  Beryl  crystal  with  an  unusually  large  number^of  terminal  facet  in 
New  York  City  was  also  noted. 

The  second  paper  of  the  evening  was  written  by 'Mr.| Herbert  Bolton, 
entitled  "  The  Lancashire  Coal  Field  of  England  "  and  read  in  ab«irael 
by  President  Stevenson.  The  paper  spoke  of  the  geographic  oondiciona 
of  the  Lancashire  coal  field  and  its  neighborhood,  of  the  extent  and 
quality  of  the  coal  and  of  the  age  of  the  structural  movements  which 
had  caused  the  present  geological  characteriHics  in  the  coal  area.  A 
careful  correlation  was  made  between  the  coal  measures  of  this  field 
and  the  deposits  of  the  United  State:?.  Distribution  of  the  fauna  and 
flora  and  their  character  was  taken  up  in  some  detail  and  it  was  shown 
.that  in  the  lower  coal  measures  the  life  is  mostly^marine,  in  the  middle 
coal  measures  of  fresh  and  brackish  origin,  and  in  the  upper  coal 
measures  that  the  fauna  was  scarce.  When  published  this  paper  will 
be  a  valuable  contribution  to  the  literature  of  coals  and  will  be  of  great 
assistance  to  workers  in  America  in  their  endeavors  to  correlate  tbe 
deposits  on  the  two  i*ide  of  the  water. 

The  third  pa|)er  of  the  evening  was  by  Stuart  Weller,  of  Chicago 
University,  entitled  *•  The  Batesville  Sandstone  of  Arkansas,"  ab- 
stracted by  Mr.  Gilbert  V^an  Ingen.  The  paper  entered  into  some 
detail  regarding  the  Batesville  section  and  the  fauna  of  the  Batesville 
sandstone  in  that  section.  Of  the  invertebrates  thirty  8|)ecie8  have  been 
found,  of  which  eleven  point  to  the  St.  Louis  age  of  the  sandstone,  six 
to  the  Kui*kaskia  age,  while  thirteen  are  of  indeterminate  value.  On 
account  of  the  greater  abundance  of  the  numbers  of  specimens  of  the 
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Meood  fmop  and  from  itratigniphic  evidence  as  well,  it  ia  probabw 
that  the  tanditoQe  belongs  in  the  bate  of  the  Kaikaskia  group  and  is 
tbe  Mme  as  the  Aux  Vasa  limestone  of  Southern  Illinois.  This  paper 
fires  the  data  wherein  to  correlate  the  Mississippian  section  with  the 
sacttoD  about  the  Oxark  Hills.— April  19,  1897.— The  evening  of  the 
moothlv  meeting  of  the  Section  was  devoted  to  a  reception  bj  the 
whole  Academj  to  Sir  Archibald  Geikie,  Director-General  of  H.  M. 
Cfoological  Survej  of  fwreat  Britian,  who  has  just  returned  to  this 
coontrj  for  a  brief  visit  after  an  alisence  of  eighteen  years.  After 
aa  iniornial  reception  the  meeting  wa^  called  to  order  and  aildreased 
britdj  bj  the  President  of  the  Academy,  Prof.  J.  J.  Stevenson,  who 
•zteiided  a  most  hearty  welcome  from  the  scientists  of  New  York  to  the 
fuest  of  the  evening.  Prof.  Stevenson  was  followed  by  Prof.  J.  P. 
Kemp,  the  Chairman  of  the  Section,  who  reviewed  in  a  few  words  the 
greater  oontnbutiont  of  Sir  Archibald  Geikie  to  the  cause  of  (weol- 
ogj.  He  spoke  of  his  early  work  in  Soitland,  in  France  and  in  the 
Wealem  United  States  in  the  study  of  vulcanism.  and  paid  particular 
attaotion  to  the  work  that  had  been  done  in  Sc*otland  on  the  nietamor- 
phic  rocks.  Pn>f  Kemp  concluded  with  a  tribute  to  Sir.  Archibald 
aa  a  naturalist  and  s|¥)ke  of  the  8U|»eri4>r  (|uality  of  work  that  is  given 
ihe  world  by  the  man  who  is  in  love  with  nature  and  finds  in  the 
aulitude  of  the  wildness  of  nature  his  j^rt^at^vt  conqmny  and  inspiration. 

The  nrxt  s|»eaker  }^n»  the  Secretary  of  the  S^^tion  who  s|N>ke  partic* 
ularly  o(  the  work  of  Sir  Archibald  (teikie  as  l(M>ked  at  from  the  stantl- 
point  of  the  tea<*her  and  phynio^rapher.  He  reviewtnl  hastily  the  rhar- 
actrr  ami  4|uality  <»f  (feikie*s  Text  li«H>k  and  Clasi*  ll4M>k  of  (leology 
and  s|>oke  mon«  ra()ec')ally  of  the  example  this  «listin);uif»hed  geologist 
has  set  in  physio|rraphy  in  the  masterly  analysis  of  the  physical  features 
of  Snuland  given  in  his  Scenery  of  Scotland. 

The  last  address  of  weU*onie  was  given  by  Prof.  Angelo  H(*ilprin  of 
l*hiladeiphia  who  p|xike  tu*  a  traveler  an«l  c*ontraoted  the  knowle<ige  of 
the  geology  of  the  world  now  with  our  knowledge  at  the  time  of  Hum- 
bul«lt.  He  s|>oke  of  how  niiieli  wc  oweil  to  the  guest  we  wert*  weln»m- 
iiig  for  his  work  in  bringing  together  the  shreds  of  knowletige  from  all 
parts  of  th«  World  ami  in  l>uilding  up  a  gn*at  mass  of  giMl(»gical  informa- 
tioQ,  which  is  a  vast  help  to  all  workem  in  geologv  and  a  stimulus  to 
all. 

lo  rrply  Sir  Arrhiliald  (teikie  exprnveil  bin  thaiik«>  to  the  Arademy 
fur  the  very  c«>rdial  ret'eption  that  ha<i  \h^u  tendered  him  in  New 
York.  He  contrastid  the  apfiearanee  of  the  city  eighteen  yean  ago 
aad  now,  and  s|H>ke  of  the  great  growth  of  New  York  vertically  as  well 
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as  horizontally.  He  paid  a  brief  word  of  tribute  to  hit  friends  of  his 
former  visit,  particularly  Newberry,  Leidy,  Dana,  Cope  and  Hayden* 
whose  help  and  good  will  have  ever  been  a  great  inspiration  to  him. 

Id  reviewing  the  work  of  world  wide  reputation  that  the  American 
geologists  are  producing,  Sir  Archibald  Geikie  paid  a  warm  tribute  to 
their  industry,  their  perseverance,  their  breadth  and  to  their  acientifie 
acuteness.  He  contrasted  in  a  very  favorable  way  to  the  United  Statfa 
the  policy  of  the  British  and  United  States  Governments  in  regard  to 
the  printing,  publishing  and  distribution  of  government  reports. 

After  these  brief  addresses  ai^  opportunity  was  given  for  meeting  the 
guest  of  the  evening  for  personal  social  meetings  among  the  members 
of  the  Academy,  and  for  greeting  the  guests  from  a  distance  including 
several  well  known  geologists. — Richard  E.  Dodge,  Secretary. 

Torrey  Botanical  Club. — At  the  regular  meeting  of  Feb.  9th. 
about  200  persons  present,  the  scientific  program  consisted  of  a  lecture 
by  Mr.  Henry  A.  Siebrecht,  entitled  **  Orchids,  their  habitat,  manner 
of  collecting  and  Cultivation  "  ;  handsomely  illustrated  with  lantern- 
slides  by  Mr.  Cornelius  Van  Brunt,  colored  by  Mrs.  Van  Brunt 

Mr.  Siebrecht  in  his  paper  referred  to  the  hardships  undergone  bj 
the  orchid-collector,  and  paid  a  tribute  to  the  energy  displayed  by 
three  friends  of  the  speaker,  Carmiole,  an  Italian,  who  had  come  to 
New  York  when  the  speaker  was  a  boy  ;  Fustermann,  who  died  about 
two  years  ago,  the  victim,  like  most  collectors,  of  disease  contracted  in 
that  enterprise;  and  Thieme,  who  had  made  three  trips  for  Mr.  Sieb- 
recht, and  who  went  last  to  Brazil  in  search  of  the  Cattleya  autumnaiis 
but  was  never  heard  from. 

Mr.  Siebrecht  referred  also  to  three  trips  of  his  own  in  quest  of  or- 
chids, to  the  West  Indies,  Venezuela,  Brazil  and  Central  America.  He 
then  exhibited  the  lantern  views,  which  were  of  remarkable  beauty  and 
evoked  frequent  applause.  They  included  numerous  representatives  of 
the  chief  tropical  genera  cultivated,  also  with  views  of  interiors  showing 
the  Cattleys  house  in  full  blossom,  etc.  Slides  showing  numerous 
species  native  to  the  Eastern  Unite<i  States,  followed. 

Mr.  Siebrecht  then  described  the  culture  of  orchids  and  classed  their 
diseases,  as  chiefly  l>ecause  too  wet,  when  the  "  sf)ot  "  closes  the  stomata^ 
or  too  (Irv,  when  thev  collect  insects.  He  referred  to  their  insect 
enemies  at  home,  the  "  Jack-Spaniard  **  which  eats  the  marrow  frr>m  ihe 
bulb,  and  the  Cattleya-fly,  now  introduced  into  English  houses.  He 
mentioned  the  ravages  of  Cfadotfporiiim,  and  the  great  difficulty  with 
which  orchids  of  the  genus  PhalctnopsU  are  preserved  from  fungal 
diseases. 
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The  mbitet  was  further  diacuited  by  the  Pretideot,  Dr.  Britton,  Mr. 
Sanuel  HcDftbav,  and  Mr.  LiviDgston,  the  latter  referring  to  hia  recent 
czperienM  at  an  orchid  collector.  A  slide  was  exhibited,  made  from 
a  photograph  taken  by  Mr.  Ijviiigston  showing  his  orchids  packed 
apoo  oxeo  and  so  carried  down  from  the  mountains  to  Magdalena. 

Mr.  Heasbaw  spoke  of  his  visit  to  Mr.  Siebrecht's  nursery  in  Trinidad, 
and  of  the  growth  made  there  by  Crotonn,  as  much  in  one  year  as  here 
in  four  or  five.  In  those  gardens  they  divide  their  plants  by  rows  and 
•dg«s  of  Crotons  which  are  sheared  oflTas  we  would  trim  a  privet-hedge. 
Mr.  Ileoshaw  also  paid  a  deserved  tribute  to  Mrs.  Van  Brunt  for  the 
wonderful  success  of  their  coloring  of  the  orchid  slides. 

February  24,  1«97.—The  first  pafier  was  by  Mr.  Arthur  Hollick.  ''A 
foanl  Arumio  from  Staten  Island.'* 

This  pafier,  which  is  to  appear  in  the  llnUeiin,  was  presented  by  Dr. 
Britton,  with  prefatory  remarks  referring  to  this  discovery.  Its  occur- 
reoee  was  in  yellow  sand  of  Staten  Island  belonging  to  late  Tertiary  or 
cttriy  i^uatrmary  ;  the  locality,  a  pit  near  Fort  Wadsworth.  The  pre- 
liniDary  refrrenoe  t4»  Phnigmite*  ii*  now  change<l  by  Mr.  Hollick  to  the 
tropical  genus  Arundo. 

A  paper  followed  by  Mr.  K.  <).  \VcM>ten,  "  Remarks  on  some  of  the 
rarer  Plantj>  of  New  Mexico.'* 

Mr.  \V<M»ton  nketchtNl  brioHy  the  iNitanical  regitms  of  New  Mexico, 
dividing  the  territory  by  differenci*!!  in  the  flora  into  (a)  the  river  val* 
lev*,  V  b  I  th«*  tabl<vlandi«  t»r  mrstui,  « c)  the  drv,  HK^kv  and  narn>w  ni(»un- 
Cain  raiigm,  and  m1  *  tho^*  an*a^  which  are  of  uniformly  high  altitude 
and  have  numemu*  mountain  ranges  cliMicly  ai«fi4K'iate<l  and  more  or 
Iam  timlirretl.  He  aUi  traciMl  ujmmi  a  map  the  routi*s  trasveretl  by 
nstitt  of  the  lx»tanical  rollectorn  who  have  viniU'd  New  Mexico,  liegiu* 
aiiig  with  Pike  and  including'  l>*ug.(*reg^,  WitilizeniiH  in  IMifi,  Kmory, 
Marry,  Sit.;n'Ave4,  and  Wo'^lhouse,  with  the  work  of  the  .Mexican 
IVmndary  an<i  other  ^nrveyii.  1h41I  ami  after.  Mr.  \V«M»ten  wai«  himself 
prartically  the  tiri«t  to  make  colle<Hi<»nfi  in  the  i«oulh<*aiit  iH*ction  of  the 
territ4»ry,  a  very  in(ere«(iii;;,  hotani(*al  n'^ton.  with  high  mouniainn, 
ti»me  of  which  were  iUiMtrated  by  photo^raphf*.  SjK*cinH'n«»  of  Mr. 
Wo«>t<»n*#  otliectinv^  w<*rt*  then  nhown  cxhihitin^  alHuit  .Ti  flowering; 
plant*  and  fern*,  and  inchidin^'  among  thom*  familiar  in  the  eaft,  /V/> 
it^t  *»irnpurpitrr4,    ^  \»to/>trri»  Jnnfi/i',    l*trr\*  tttpiiliHtt  n\\i\  (*ht  ilnntheM 

I>i*<*UMing  Mr.  \V<»«ftoir«  pre^M-ntation,  I>r  Kii*l>y  nfMtke  of  hi^  own 
furmer  tra%'eU  in  N«*w  M«*\icii.  and  of  VHrioiin  inciihiitu  nf  ihnt  ioiirti«*v. 
as  of  the  di»co%'erv  nf  /Vi»iii/«i  i^'irryt  on  ihi*  {»*{*  of  lira^'it  Peak  tCen- 
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tral  Arizooa)  blooming  on  July  2d  under  three  or  four  inehes  of  snow 
which  had  just  fallen. 

Mr.  Rydbei^  compared  some  of  the  features  presented  by  the  Mod 
region  of  Central  Nebraska ;  referred  to  Muhl^nbergia  pvtngenM  aad 
other  so-called  "  blow-out  grastes  "  of  the  ■and-bills ;  and  described  the 
formation  of  the  characteristic  "  blow-outs  *'  or  hollows,  originatiDg  id 
spots  where  the  grasses  had  died  out,  and  deepening  rapidly,  sonietiiiies 
to  300  feet,  producing  a  country  where  the  hills  are  moving  every  year, 
and  where  when  camping  he  could  find  no  fuel  except  roots  of  aand- 
cheeries  ex(K>8ed  along  fresh  "  blow-outs." 

Discussion  by  Dr.  Allen,  Mr.  Wooton  and  Dr.  Rusby  followed  rela* 
tive  to  the  loco- weed  poison.  Mr.  Wooton  said  that  species  (formerly 
Oxytropu)  lamberU  is  the  chief  loco-weed  about  Flagstaff  (Arizona) ; 
that  cattle  men  claim  that  the  well  fed  animal  will  not  touch  it,  bat 
that  those  which  have  formed  the  taste  will  not  eat  anything  else. 
Reasons  were  urged  by  the  speakers  for  the  belief  that  the  results  of  the 
loco-weed  are  due  simply  to  mal -nutrition,  or  to  effect  of  seeds  alone,  or 
to  a  posion  (as  extracted  by  Sheldon)  diffused  in  very  minute  quantitiea 
throughout  the  plant. 

The  next  paper  was  by  Dr.  H.  M.  Richards  of  Barnard  College,**  On 
some  of  the  Reaction:)  of  Plants  toward  Injury." 

Dr.  Richards  spoke  on  certain  effects  of  wounding  upon  the  fbno- 
tioiis  of  various  plant  organs  as  shown  by  his  own  experiments  in 
Genimny  iHSt  summer.  Diagrams  illustrating  the  effect  of  injury  upon 
both  respiration  and  temperature  were  shown.  In  the  former  case  it 
was  seen  that  the  respiration  U  greatly  increased  by  wounding,  attain* 
ing  itii  maximum  about  24  hours  after  the  injury  was  inflicted;  thia 
increA.<e  de|)ending  both  on  the  stimulus  of  the  wouml  itself  and  upon 
the  access  of  atmospheric  oxygen  to  the  tissues.  The  occurrence  of  a 
corresponding  rise  in  tem|)erature,  of  a  local  nature,  was  also  briefly 
referred  t4) ;  the  tem|>erature  curve  corre8|Kjnding  closely  to  that  de- 
scribed by  the  increased  respiratory  activity.  The  thermcelectric  ap- 
paratus used  was  described  ;  its  delicacy  is  such  as  to  indicate  a  differ- 
ence of  ^Iq  of  a  degree  ;  the  result  with  potatoes  showing  a  maximum 
rise  of  temperature  of  a  little  over  ^q  of  a  degree  at  the  end  of  the  second 
4lay,  falling  to  the  end  of  the  5th  day.  A  remarkable  temperature  rise 
in  the  onion  of  nearly  3^  degrees  was  explaine<i  by  the  fact  that  here  the 
rise  was  not  local  but  affected  the  whole  onion,  in  accordance  with  its 
morphological  structure,  and  with  the  fact  that  metabolism  is  carried 
on  very  fast  in  the  onion. 
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Tb€  ptper  vai  diacu»ed  by  Dr.  Jelliflfe  and  by  Dr.  Britton,  especially 
with  regard  to  ibe  sudden  escape  of  (X),  siVer  wounding,  Dr.  Richards 
ONisidenog  it  to  l>e  due  largely  to  contents  of  intercellular  spaces,  but 
partly  to  solution  within  the  cells ;  potatoes  contain  a  very  considerable 
aflMNiot  of  enclosed  (*0,,  a  quart  of  it  lieing  obtained  from  a  pound  of 
potatoes.  Dr.  Richards  diiitinguisbed  carefully  the  coincident  but  inde- 
paodent  escape  of  a  slight  amount  of  CX),  always  given  oflT,  even  in  pure 
hydrogen  ;  to  be  called  **  inter  molecular  respiration.** 

The  nrxt  paper  was  a  aintribution  read  by  title,  from  Dr.  Alexander 
Zablbruckner  of  Vienna,  a  corres|K>nding  nieml)erof  the  club,  entitled, 
**  Rerisio  Ix>beliacearum  Boliviensium  hucusque  cognitarum.**  The 
paper,  which  is  in  I>atin,  enumeraten  all  the  special,  giving  synonymy 
and  referenoiv  to  the  literature,  and  cites  collectcirs  and  their  uumberii. 
There  are  3^  specieis  as  follows :  9  in  CVntropogon,  2  new ;  20  in  Sipho' 
fmmffyic$^  7  new  ;  1  in  lyMurmtin ;  2  in  Hhiioc^phalum ;  3  in  Hyj^srla ; 
4  in  lAfbelia,     The  pafier  will  be  printe<l  in  the  BuUrtin. 

Tuesday  evening,  March  9,  1MJ>7. — The  evening  was  devoted  to  ferns 
with  |ia|ien  as  foUows: 

1.  Mm.  Eliiabeth  (S.  HritU)n.  "Notes  on  mime  Mexican  Ferns;** 
prvaented  in  Mrs.  Hritt<>n*««  absentee  by  Dr.  !{usby,  with  exhibition  of 
auniemus  upectniens.  including  fi|)eci(*s  of  IVlln*a.  INdypfxIium,  Cysto- 
ptert*  and  <^heilanlhe)*.  Dr.  Uu«by.  having  l)een  hitnt*elf  present  at 
their  ml  lection,  flt^TilMti  vividly  tlie  tont^iii*  of  hard,  black  lava  on 
which  the  n»ll(M^tor>«  walke<l,  and  which  wa^  HIIihI  with  largt'  cavitieii 
often  f«»rmiiig  caves,  c<»ntainin^  Honi<*  accumulation  of  Bi»il  and  crowde<l 
with  a  luxuriant  (growth  of  ffniH  although  in  NovenilM*r  and  pmcdcnlly 
the  winter  M»afM»n. 

2.  .Mr.  Willard  N  Clut*-.  •The  New  York  Statiom.  for  Sr^^hfmndr^ 
iwm  '*  Mr.  (*lute  r<inira«t4*4l  the  wide  diytribution  ot  the  llartV  tongue 
i^m  in  the  old  world,  from  (Ih*  .\zorei«  lo  .lapiin,  with  the  extremely 
local  Nt»rth  .Vnierican  <M*cijrn'nc«*,  in  five  urea?*  only,  .Mexico,  Tennt'iiM*e, 
(Vntral  New  York.  Owen  S>und  in  Ontario,  and  New  Hrunnwick. 
The  (Vntral  New  York  locality  waj*  made  known  early  in  the  prt*»t«*Dt 
crotury  through  John  WillianiMin,  and  was  vi«i(i'd  by  Plinth  in  July, 
lIMlT,  wh  »  found  it  live  niiltf*  mv^i  ofSvracum*  «»n  (lie  farm  of  ,1.  <mh1- 
des.  where  it  hai»  riM^enlly  IntMi  nMli«co\ere<l.  .Vlwuit  1M*J7,  Wni.  ('oojier 
dismiveml  it  a(  i*liittenan^o  Falls  when*  .Xfr.  rluU*  found  linntlrtnlii  t»f 
plants  gri»win^  lajit  dinnnier.  Mr.  CUite  dt*}*  riU-d  (he  ('lii(tenango 
ravior  and  i(s  fernn.  On  nunny  ex|Mi<»nrefi  of  the  linMi»(«inr  walU  of  the 
raviorgrow  rue  uplivn wort  iind  purple  clitritrake  in  i|tinniti«Ti;  in  shady 
places,  the  ilrndt-r  4'litrbrake ;  on  the  (alui>.  n|M»i:  (lie  larger  U>wlden» 
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the  walking  fern,  and  in  the  shade  of  these  bowlders,  the  ScolopeDdriain. 
chiefly  in  clusters  of  2  to  6,  at  first  erect,  finally  somewhat  drooping, 
and  ripe  in  September.  Mr.  Clute  added  that  the  species  seems  to  be 
increasing  at  present,  being  now  under  the  protection  of  an  association. 

Prof.  Burgess  remarked  upon  the  former  scarcity  of  the  fern  in  that 
locality  as  reported  to  him  by  Dr.  Torrey  of  Chittenango  about  1874, 
and  by  Dr.  Morong  who  could  find  none  at  his  visit  about  1876. 

Prof.  Underwood  spoke  of  the  Jamesville  locality,  also  on  the  comi* 
ferous  limestone  in  Onondaga  Co.,  where  20  years  ago  he  found  it  quite 
common  about  two  small  lakes,  but  becoming  soon  exhausted  at  the  one 
most  frequently  risited.  He  queried  why  it  should  not  occur  at  otber 
ledges  of  the  corniferous  limestone  throughout  Western  New  York,  and 
why  it  should  confine  itself  to  that  rock  here  while  in  England  it  fre» 
quents  sandstone,  shale  and  limestone  indiflereutly.  Dr.  Britton  tbeo 
remarked  that  in  Europe  (and  Nova  Scotia)  Campanula  ratundifolia. 
grows  in  meadows,  but  here  on  rocks ;  Cerastium  arvense  also  grows  in 
Europe  in  fields,  but  here  on  rocks. 

Dr.  Britton  said  that  Scolopendrium  is  probably  a  case  like  thai  of 
Sequoia  and  Brasenia  of  originally  much  wider  distribution,  where  the 
isolated  plants  owe  their  survival  to  favorable  conditions.  He  cited 
Epipactis  among  orchids  as  a  parallel  in  distribution,  confined  here  to 
Central  New  York  and  Ontario,  but  wide-spread  in  the  old  world. 

Mr.  Benj.  D.  Gilbert  added  an  interesting  comparison  of  the  growth 
of  Scolopendrium  at  stations  where  he  had  collected  it  at  Jamesvillo 
and  Chittenango  Falls,  also  in  southern  France,  northern  Italy,  and 
UndercliflTIn  the  Isle  of  Wight.  In  the  warm  shelter  of  the  latter 
place,  it  is  more  luxuriant  than  anywhere  else,  showing  great  tendency 
to  sport,  displaying  forking  tips  and  deeply  cordate  bases  as  at  Chiten- 
ango  Falls. 

3.  The  thini  pa(>er  was  by  Mr.  B.  D.  Gilbert,  of  Utica,  N.  Y.,  en- 
titled, "  New  and  interesting  Ferns  fn)m  Bolivia,*'  with  exhibition  of 
specimens  of  two  new  ferns,  Blechnum  nigro'squamtttum  and  Nephrod^ 
turn  villiMfum  imrquilnierale  Gilbert,  the  first  |)eculiar  in  being  fully 
pinnate,  the  second  in  l)eing  a  one-sided  dwarf  persistently  under  afoot 
and  a  half  high,  instead  of  4  or  5  feet  as  its  ty()e. 

4.  The  fourth  paj)er,  also  by  Mr.  Gilbert,  *' Jamaica,  the  Fem-Lor- 
er*s  Paradise,  described  the  abundance  of  species  and  of  indiviiluals 
which  thes|)eaker  had  collected  there,  illustrating  the  9ii))ject  by  numer- 
ous s|>eciniens.  lie  remarked  that  Swartz  in  his  Species  filicum^  1783- 
*8(),  eninuerating  all  then  known  ferns,  described  709  Sjwcies;  of  which 
149  were  from  Jamaica;  the  Jamaican  number  was  raised  to  300  bv 
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GritelMich  and  now  to  500  bj  resident  botanists  there,  an  estimate  con- 
f  rmed  bj  Mr.  Gilbert.  Probably  no  other  equal  area  produced  half 
tbat  number.  Among  reasons  which  account  for  this  are  the  warm 
latitude  of  Jamaica,  lU  south  shore  sheltered  from  coolor  breexes  by  a 
BKNintain-wall,  its  mountains  themselves  rising  to  7,000  feet  and  reach- 
ing intfi  a  cool  temperate  climate,  and  its  great  Tariation  in  moisture, 
with  daiij  rains  in  the  mountains  and  sometimes  but  twice  in  six 
■sonth*  on  the  plain.  Mr.  Ctilbert  describe<l  in  particular  his  ex|>eri- 
eocen  with  the  tree-ferns  reached  by  a  long  journey  on  foot,  high  in 
the  Blue  Mountains,  there  farming  unmixed  groves,  their  stems  supply- 
tog  the  only  wood  readily  obtainable.  One,  AlAophiia  artnaini,  reaches 
50  feet  in  height,  though  its  slender  stem  is  but  a  few  inches  in  diameter. 
No  clnm  of  ferns  i*  as  yet  so  poorly  descril)ed,  as  the  tree-ferns ;  descri|>- 
tion  should  be  from  the  living  specimen  and  at  the  locality  ;  the  only 
such  in  Knglii*h  are  th<»se  in  Thwaites'  Flora  of  Oylon.  Jamaica  is 
remarkable  in  fmrticular  for  its  numerous  Filmy  Ferns,  26  species 
(out  of  2HU  known ^ ;  these  are  all  in  the  three  eastern  parishes.  In 
the  east  fiart  Hlochnum  tpcrideuUtlis  in  the  common  fern  of  the  road- 
ndes;  Polyfwdium  rrptnnn  wai«  seen  everywhere,  now  growing  erect; 
one  iMink  lU)  x  25  feet  was  completely  a>vere<l  with  Gicichcnin  pectin- 
•rm.  The  great  number  of  endemic  spe<'ies  is  surpnsing ;  as  if  the 
work  of  diffvrrntiation  had  g(»ne  on  there  with  greater  activity  and 
vital  |v>«(T  than  any  whfn*  else  in  the  world  :  every  genun  in  Janisii*a 
showt  iMie  or  more  endemic  »|»ei*ieH. 

Mr.  Itilliert  rl<Mie<l  l>v  exhibiting  s|)et*imen^  of  three  new  s|)ecies  from 
Jamaica.  Iirlonging  to  Afphm%un,  Ihrynpieri*  and  Poltfpoil%%nn,ntii\  aUo 
of  a  nunilHT  of  rare  M|H*ci«'S  aw  Entomomtra  ctimpbrUii,  (rymtuMjramma 
•rkizttpKuil'i  and  Adinutum  rtiudoltri.  His  |>a|M*r  wan  diM*iiMie<i  by 
I'rf^ident  lin»WD.  I'rof.  rnderwiMHl  and  l>r.  Kurhy,  the  latttr  referring; 
U»  the  UM*ii  nia<le  of  tree-f«*rnt*  in  New  Z«*Mland,  ai  c«»mpare<l  with  the 
u<e  for  linilH*r  and  for  |M*iit<i  in  Jamiiieii. — Ki>waiii>  S.  Bc'k<*i>'«.  Strrr- 
ktry. 

The  Chicago  Academy  of  Sciences.  The  f^prine  ruumt*  of 
lerturfu  fi»r  lM!i7  WfH' HI*  t*<»lhiw»»:  MHrcli  12.  .\nirlin  \V«-eil  ll«»lhro<»k, 
••  The  Anti'ptit't  *[f  »n-rtt//"l '  Mtnlrrn  lurfnliftt*.'*  Mart'h  !'.♦.  .Vljii 
KiibiuMin  CpMik.  IMi.  I>.  l*rofii«ior  nt  .Min«*rulM)ry  nnd  rftrolo^y, 
North ««-st«*rn  I  iii%*rr»»ilv.     "  S*nuf  Undtnuml  fatur^nf  (hr  Scenrry  «»f 

•  •  •  • 

YeiUttfiintt  Sntutnnl  l\%rk.'*  Illuf^triiliii  wiih  «ten*<ipiic*i»n  March  2(). 
Frank  <'«»Ilin*  ltnk«T.  \\  >.  S«iTelnry  and  i'urHt<»r.  (  Imnpi  Academy 
of  Scien*  fii.      •*  Th»    liiftnr\ft(   i  mttion  at  AVi*(t/'«/  in  the  liiH-lt."      In 
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this  lecture,  ideal  landscapes  and  curious  animals  of  prehistoric 
ages  was  shown  by  the  stereopticon.  April  2.  A.  W.  Hitt,  M.  D. 
**  Leprosy,  it$  Causes  and  Prevalence"  Illustrated  with  stereoptiooo. 
This  lecture  was  a  popular  talk  upon  this  little  known  subjecL  April 
9.  Frank  Collins  Baker,  B.  S.  '*  Types  of  Animals:'  This  lecture 
was  a  repetition  by  request,  with  some  modifications,  of  the  lecture 
given  in  February  on  the  Evolution  of  Animals.  The  school  children 
were  particularly  invited,  as  it  was  intended  more  for  their  instruction, 
than  for  the  older  members  of  the  audience.  April  16.  H.  H.  Brown, 
M.  D.,  Professor  of  Didactic  and  Clinic  Ophlhalmology,  Illinois  Med* 
ical  College.    "  The  Eye.'* 

The  Biological  Society  of  Washington. — The  274th  regular 
meeting  was  held  on  Saturday  evening,  March  27,  1897,  in  the  AflKm- 
bly  Hall  of  the  Cosmos  Club,  after  Brief  Informal  Notes  and  Exhibi- 
tion of  Specimens,  the  following  communications  were  read :  M.  B. 
Waite,  '*  Factors  Governing  Pear  Blight  "  ;  Theo.  Holm,  ''The  Graas 
Embryo  and  its  Constituents  " ;  E.  A.  De  Schweinitz,  *'Some  Methods 
of  Generating  Formaldehyde  and  its  use  as  a  Disinfectant. — Frederic 
A.  Lucas,  Secretary, 

Anthropological  Society  of  Washington. — The  263d  Regular 
Meeting  of  the  Society  was  held  in  the  Assembly  Hall  of  the  Cosmos 
Club,  on  Tuesday,  April  20.  "  Scopelism."  Dr.  Robert  Fletcher; 
''Unusual  Frequency  of  Wormian  Bones  in  the  Coronal  Suture  of 
Artifically  Deforme<l  Kwakiutl  Crania,"  Mr.  George  A.  Dorsey ; 
•*  Measurements  and  Indices  of  the  Long  Bones  of  the  Kwakiutl  and 
Salish  Indians,"  Mr.  George  A.  Dorsey. — Wehton  Flint,  Secretary 
Board  of  Managers. 

N.  S.  I.  S. — The  Ordinary  Monthly  Meeting  of  the  Nova  Scotian 
Institute  of  Sciences  were  held  in  the  Legislative  Council  Chamber, 
Province  Building,  Halifax,  on  Monday,  the  12th  of  April.  The  fol- 
lowing |)a|)er8  were  read  :  "  A  Note  on  our  Calcareous  Algie,"  by  A.  H. 
MacKay,  Esq.,  LL.  D.,  F.  S.  Sc.,  F.  R.  S.  C.  Superintendent  of  Educa- 
tion ;  "Zoological  Notes,"  by  Harry  Piers,  Es^.—  Harry  Piers, 
Secretarif. 

ft 

The  Association  of  American  Anatomists. — March  30, 1897« 
— The  next  meeting  of  this  .Association  will  l>e  held  in  Washington  dtj 
in  connection  with  the  Congrej»s  of  American  Physicans  and  Surgeons, 
Tuesdav  to  Thursday,  Mav  4  to  6,  1897. 

The  meetings  of  the  Congress  will  be  held  in  the  G)lumbia  Theater, 
corner  of  Twelfth  and  F  StreeU.  N.  AV..  from  2  to  5  P.  M.  daily.   Thoae 
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of  thb  Attocimtion  aocordinglj  will  be  held  in  the  mornings,  from  9  ta 
12^0,  unle«i  otherwise  ordered  by  the  Anociauon,  and  in  the  Physical 
Laboratory  of  Columbian,  UniTersity,  comer  Fifteenth  and  H.  Streets, 
X.  W. 

The  titles  of  but  four  papers  have  thus  far  been  received,  to  wit :  by 
Dr.  Wilder,  **  Notes  on  the  Biceps  "  and  "  The  definite  encephalic  seg- 
ments and  their  designation  ; "  by  Dr.  Stroud,  "  Comparative  anatomy 
of  the  cerebellum"  and  "On  Brain  Preservation  ;'*all  of  them  illustra* 
led  by  specimens,  photographs  and  charts. 

Members  who  intend  to  reail  papers  or  present  specimens  will  please 
send  titles  to  the  Secretary  as  soon  as  convenient,  that  they  may  appear 
on  the  printed  program. 

The  statue  of  Prof  Samuel  D.  Gross  will  be  dedicated  during  the 
Congress. 

Blank  forms  of  application  for  mcrol>er»hip  will  he  sent  on  applica- 
tion.— D.  S.  Lamb,  SerrHary  and  Treasurer. 

The  Academy  of  Science  of  St.  Louis. — At  the  meeting  of 
tbe  Academy  of  Science  of  St.  I^Hiin  held  on  the  evening  of  April  5, 
1M97.  Pn>feasor  Frederic  Starr,  of  the  University  of  Cliicago,  briefly 
addressed  the  .Vcademy  on  the  functions  of  such  organizations,  with 
especial  refrrenc*e  to  the  local  problems.  Mr.  H.  C.  Irish  presented  a 
paprr  on  tht*  relations  of  the  unfolding  of  plants  in  («pring  to  meteroro- 
Kigical  conditions,  in  whirh  were  rmbtNlie^i  dinlurtionK  drawn  from  a 
•eries  of  oli«ervatiotisniatle  at  the  .Missouri  liotanical  Garden,  and  those 
by  other  olwiervfrii.  exteiidin);  back  to  the  time  of  Stillingfleet,  in  the 
but  century.  .Mr.  Charles  K4»lH*rtiM>n  pr<niented  for  publication  a  pafier 
eotitle<l  North  American  lU-i^ — l>escripti(»ni«  and  Synonyms. — Wm. 
Tri.I.».A**I..  Serrrtiify. 

The  Botanical  Seminar  of  the  University  of  Nebraaka. — 
February  JT.  l^i»7.— The  iVrirKlicity  of  Flowering,  Mr.  F.  K.Clem- 
eots  ;  lIfrlMi(tNiii«  V«');«'tHlioii  Formi>,  Mr.  Ko(h*(h*  p4>und  ;  The  Karyo- 
Uigy  of  the  A»rnmtjrftf^ ;  a  Heview,  .Mr.  ('.  L.  Shear ;  <  >rgan(»geny  of 
the  ftrnun  i'runu*.  Sir.  .\ .  T.  iWll.  .Manh  27, 1  ^*.*7 --<  *himnev-?»ha|K  d 
St'>ruala  in  (treailv-thirkeii«'<i  Kpi(lerii.i<«,  l>r.  i\  K.  Ii<*n»<»v  ;  Stil  Pro- 
docti<»n  and  l>iRM*miiiati<»ni«  a<i  AoceMMirv  ( 'hanKter*,  .Mr.  F.  K.  CU^ 
mentii ;  Stati»tii>  Kroln^Mcal  and  distributional  of  Nebraf»ka  (fras»c«, 
Mr.  K<HM*<»r  Pouml  ;  The  Origin  of  th*-  rudinteiitary  Dvultv  in  Clematis, 
Mr.  Krust  .\.  lU-HM'v. 
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SCIENTIFIC  NEWS. 

Prof.  Edward  D.  Cope  died  in  Philadelphia,  April  12, 1897,  aged 
56  years. 

Among  the  recent  calls  and  advancements  in  position  we  note  the 
following:  Karl  Futterer  to  the  professorship  of  mineralogy  and 
geology  in  the  Technical  School  at  Karlsruhe ;  Peter  August  Pauly  to  the 
head  of  the  zoological  institute  of  the  experiment  station  recently  estab- 
lished in  connection  with  the  University  of  Munich  ;  Dr.  Erich  Wernicke 
to  he  professor  extraordinarius  of  hygiene  in  the  University  of  Marburg ; 
Dr.  Alexander  P.  Anderson  to  the  professorship  of  botany  in  Clemson 
College  ;  Dr.  Fritz  Noll  to  be  titular  professor  of  physiology  in  the  Uni- 
versity of  Heidelberg ;  Dr.  Carl  Burckhardt,  of  Basel,  to  the  position  of 
geologist  in  the  Museum  of  La  Plata ;  Dr.  Leo  Wehrli,  of  Zurich,  to  be 
mineralogist  in  the  same  institution  ;  Dr.  Lugni  Buscalioni,  of  Turin, 
to  the  assistantship  in  the  Botanical  Institute  of  the  University  of  Rome ; 
Dr.  Pietro  Cannarella  to  be  assistant  in  the  Botanical  Garden  at 
Catania ;  Anton  Pestalozzi,  assistant  in  the  Botanical  Museum  of  tba 
University  of  Zurich ;  Dr.  Johannus  Petruschky  to  the  directorship  of 
the  HygienicBacterological  Institute  in  Danzig ;  Dr.  Hermann  Ro», 
of  Palermo,  to  the  position  of  custodian  of  the  Botanical  Gardens  of 
Munich  ;  Wladimir  Iwan  Palladin,  of  Charkoff,  to  the  profeasorship 
of  Botany  in  Warsaw ;  Dr.  Siedentopf,  of  Gottingen,  to  the  position  of 
assistant  in  mineralogy  in  the  University  of  Griefswald  ;  Dr.  Karl 
Eckstein  to  be  titular  professor  of  zoology  in  the  Academy  of  Forestry 
at  Eberswalde ;  Dr.  Ludwig  Plate  to  be  titular  professor  of  zoology 
in  the  University  of  Berlin  ;  Dr.  William  £.  Castle  to  the  instructor- 
ship  of  biology  in  Knox  College ;  Dr.  Romeo  Fusari  to  the  profeseor- 
ship  of  human  anatomy  in  the  University  of  Modena ;  Dragutin 
Gorjanovish-Kramberger  to  the  professorship  of  geology  and  paleon- 
tology in  the  University  of  Agram  ;  Anton  Heinz  to  the  professorship 
of  botany  in  Agram ;  Dr.  Mijat  Kishpatish  to  the  professorship  of 
mineralogy  and  petrography  in  Agram ;  Dr.  Hans  I^enk,  of  Erlangen, 
to  the  professorship  of  geology  and  mineralogy  in  the  University  of 
Wiirzburg;  Dr.  Ciiulio  Valente,  of  Perugia,  to  the  professorship  of 
human  anatomy  in  the  University  of  Catania ;  A.  Engler  to  the  pro- 
fessorship of  forestry  in  Zurich;  Dr.  Walter  Felix  to  be  professor 
extraordinarius  of  osteology  in  Zurich ;  Dr.  Siegfrie<l  Mollier,  of 
Munich,  to  be  professor  extraordinarius  of  anatomy  in  Gottingen ; 
Dr.  I'niberto  Rossi,  of  Florence,  to  be  profesiSor  extraordinarius  of 
human  anatomy  in  Perugia;  Dr.  Joseph  Kriechbaumer  to  be  con- 
servator of  the  Zoological  Collections  in  Munich  ;  J.  J.  Luehmann  to 
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the  diredonhip  of  the  Ilerbariiirn  of  Melbourne;  Johannes  Rilchert  to 
the  pmfeMonhip  of  deicriptive  and  topographical  anatomj  in  the 
UoiTervity  of  Munich;  Paaquale  Baccarini  to  the  profecaorahip  of 
boUDj  in  the  UniTerttty  of  Catania ;  Prof.  Alexander  Fischer  von 
Waldheim,  of  Warsaw,  to  the  position  of  director  of  the  Botanical 
Gardens  in  Sl  Petersburg ;  Dr.  Oswald  Kruch  to  the  professorship  of 
hotanj  in  the  Agricultural  Institute  in  Perugia;  Isaac  H.  Burkell,  of 
Canbridge  (Kng.)>  to  a  iMmition  as  assistant  in  the  Kew  Herlmrium; 
Emilio  (*hiovenda  to  the  conservatorship  of  the  Botanical  Collections 
%t(  the  TniTertfiiy  of  Home ;  Dr.  Biagio  I^mgo  as  assistant  in  the  Botan- 
ical Institute  of  the  University  of  Ilonie ;  Dr.  Achille  Terracciano  as 
asaifttant  in  the  liotauical  Institute  of  Palermo;  Dr.  Beckenkanip,  of 
Mulbauseo,  to  the  pmfessorship  of  mineralogy  at  Wuraberg;  Dr. 
Ctaupp  to  be  professor  extraordinarius  of  anatomy  at  the  University 
of  Freiburg. 

Recent  Deaths: — Dr.  Emile  Moreau,  ichthyologtst,  at  Paris,  Septem- 
ber 11,  1M96;  Joseph  Chapfiell.  entomologint,  at  Manchester,  Eng., 
Octokier  ^,  aged  67  ;  Dr.  Rudolf  Rainiann,  botaniKt,  as  Vienna,  Decem- 
ber 5,  aged  33;  Joseph  Ullepits<*h,  InHanist,  at  Wilfersdorf,  Austria, 
I>eopmber  U>,  at  the  age  of  6M  ;  Professor  Joneph  von  (terlach,  anatom- 
ist, of  Munich,  I>ereml»er  17,  age<l  76;  Ferdinand  Morowits,  Vice- 
President  of  th«-  KusRisn  Kntomolikgical  Soriety  and  a  litudt^nt  of 
Hymenoptera,  December  17,  nged  70;  Lugui  Calori,  profeMor  of 
anat^miy  in  tlir  Univfpiity  of  Bologna,  iXecfmlN^r  111.  age«l  iK) ;  Dr. 
TbeiNlor  I  jf*kffli,  «lire4*tor  of  the  Bacteriolo);ical  Inntitute  in  Dantig, 
I>ecrmlM*r  28,  sge<l  VJ  ;  Ilfinrich  (isetke,  ornttholugi«t.  of  II«*lgoUnd. 
January  l,agr<l  ^<t ;  Frani  von  Baur.  Pn^fenMtr  of  Forestry,  at  Munich, 
January  2.  sge<l  66;  Dr.  August  Streng,  professor  of  mineralogy .  at 
ItieMrn,  Jsniiary  7.  ngi*d  67  ;  Dr.  A.  A.  van  IWnim<*ln.  direct<»r  of  tht 
Zoii|<»irical  ftanlrn  at  Koit4*rdani,  January  !) ;  Dr.  Karl  Ileitimsn, 
anat<>mi*t,  at  Uoni«\  ngf«i  61  ;  Svt*n  Andfrn  liernhanl  Liindgrt*n.  pn»- 
fewM>r  of  cr<il4»gy  in  thr  rniv«*niiiy  of  Lund,  •lanuary  7.ag(H|  ,'>:{;  Aloi« 
Riigrnhotcr,  »tijdrnt  of  Lrpidoptcrs.  at  Virnna,  Janiisry  IT).  agt*d  6 '» ; 
tNil%-ati»rr  Tritichfse,  pro(4*i«or  of  foinpnrativ<*  anal«»n)y  in  the  Uni- 
vrniity  <»f  Nxiplr*.  .lanuary  IM  ;  ||»*riiistiti  vi»n  Nordliiip*r,  lortnrrly 
profrsttor  of  fortiiiry  in  thr  I  hiv«*r*ity  of  Tiibing«*n.  nl  Stutt;rart,  J«n* 
uary  11*.  agt**!  7H  ;  Fn-^lfriik  Nuac  Warnrr,  Itodinitit,  iil  \Vinch«iitt'r, 
Eng.,  N«»vrnilM»r  ^.  ng«*«l  •'»4  ;  .\ntoni«»  ( Vrrlii.  AfritanJtnivellfT,  killed 
by  thr  nativt**  inSirimli  I^iind.  NovrnilKT*J6  ;  Dr.  Pniil  IniilN-rt,  iNiian- 
isl.at  .ManaiMi.  No.  Hra/il,«luniiary  1  ;  <*.  V  Wiopkin.fir  neiirl)  60yrars 
<iiracl4«r  uf  the  Miimmjui  at  Oldrnliurg,  January  21*;  < '«.n«tantin.  Baron 
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of  Etiinghausen,  phytopaleontologist  and  profenor  of  botaoj  in  the 
University  of  Graz,  February  1,  aged  76 ;  Dr.  Otto  Buchner,  in  Giea- 
sen,  February  5,  aged  68  years ;  Dr.  Filippo  Togrini,  oonserrator  of 
the  Botanical  Institute  at  Pavia  ;  Ernst  Georg  Dannenbei^,  lichenolog- 
ist,  at  Fulda,  Germany,  December  4 ;  M.  Thollen,  botanist  and  chief  of 
the  exploration  of  the  French  CJongo,  at  Libreville,  January ;  Jean 
Baptiste  Baria,  director  of  the  Natural  History  Museum  in  Nice;  Dr. 
Bert  hand,  professor  of  geology  in  Lille ;  Georg  Gercke,  student  of 
Diptera,  in  Hamburg ;  Jaroelar  Koshtal,  assistant  in  loology  in  the 
Technical  School  at  Prague. 

Veteran  Scientist  Honored. — The  Kansas  Academy  of  Science 
at  its  recent  annual  meeting  at  To|)eka  placed  the  name  of  Chaplain 
John  D.  Parker  on  the  roll  of  life  members,  as  a  recognition  of  hb 
effective  services  in  organizing  science  in  the  west.  During  the  last 
thirty  years  he  has  originated  the  following  scientific  associations,  viz. : 
Kansas  Academy  of  Science,  Kansas  City  Academy  of  Science,  and 
California  Science  Association.  The  Indiana  Academy  of  Science  and 
the  Ohio  Academy  of  Science  were  organized  on  the  plan  of  the  Kan- 
sas Academy  of  Science,  and  under  the  scientific  impulse  derived  from 
it,  and  the  Ohio  Academy  of  Science  was  originated  by  one  of  its  former 
members.  The  field  occupied  by  these  academies  contains  a  third  of 
a  million  square  miles,  and  about  10,000,000  people,  whose  opportun- 
ities for  scientific  knowledge  have  1>een  greatly  increased  by  these  soci* 
eties.  About  1,000  men  and  women  are  connected  with  these  associa- 
tions, representing  every  branch  of  science,  and  many  of  these  scientists 
have  become  distinguislved  in  their  various  departments. 

Chaplain  Parker  says  he  has  pursued  this  life  work  most  assiduously, 
but  at  times  under  great  financial  discouragements,  and  sometimes  in 
sickness  and  pain  and  feebleness,  still  it  has  been  the  joy  of  his  life,  and 
he  has  great  satisfaction  in  knowing  that  his  associates  and  fellow  work- 
ers have  accomplished  such  a  noble  and  enduring  work  for  science. 

When  Chaplain  Parker  came  to  San  Diego  five  years  ago,  his  physi- 
cian despaired  of  his  life.  Now,  under  the  magical  influence  of  this 
climate,  his  health  is  nearly  recovered,  and  he  looks  forward  ho|>efully 
to  future  years  of  uj^efulness. —  The  Sitji  I>iegan  Sun, 

Mr.  Lawrence  Bruner,  of  the  University  of  Nebra.ska,  has  sailed  to 
Argentina  to  study  the  ravages  of  the  locust**,  which  have  recently 
developed  into  a  terrible  pest,  certain  regions  being  completely  devas- 
tated by  them.  The  Argentine  riovernment  has  appropriated  t400- 
000  for  relief  while  a  svndicate  of  businefs  men  have  raised  funds  to 
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cniploj  an  eDtomolo^itt  u>  ntud  j  the  question.  Mr.  Bruner  will  remain 
a  rear  at  their  expeni^.  Hit  lalNirs  at  an  economic  entoroolo^H  have 
cipeciall?  fitted  him  for  thiii  work.  His  place  at  Nebratka  will  be  61led 
byhb  aa*ittant,  Mr.  Hiint4*r,  during  bin  absence. 

The  National  .\cademy  of  Science  has  ap[>ointed  Dr.  Theodore  N. 
Cftll  to  prepare  ihe  biography  of  the  late  ProfewKir  ('o|)e.  Profeetor 
Cope  wan  to  have  delivered  the  addrenn  at*  retiring  president  before  the 
AmericaD  AMociation  for  the  Advancement  of  Science  at  ita  Detroit 
meKinf^.  Dr.  (till  as  first  vice-president  will  be  the  acting  president 
and  will  deliver  a  memorial  addreat  upon  the  scientific  work  of  Pro- 
fessor (ope. 

The  following  |ienw>ns  have  recently  qualified  themselves  for  the  iMisi- 
tion  of  privat  dooent :  Dr.  Alfre<l  Hergeat  for  geology  in  the  I'niversity 
of  Munich ;  Dr.  Hen«'*  Du  I^mm  lieymond  for  phyi*iology  in  the  Uni- 
Tersity  of  Berlin ;  Dr.  A.  I^ndnner  for  physioh>gy  in  the  Univernty 
of  Hudapetth  ;  Dr.  Franx  Nissl  for  anatomy  in  the  University  of  Hei- 
delberg ;  Dr.  Heinrirh  Sachs  for  anatomy  in  the  University  of  Breslau. 

Professor  Johannes  von  Kries,  of  Freiburg,  who  was  called  to  the 
chair  of  physiology  in  the  l*niversity  of  liiTlin,  as  successor  to  the  late 
Pfofeator  Du  Bois  Keyniond,  has  decide<l  to  remain  in  Freiburg. 

Dr.  Henri  Filbol.  pn>fei>8<ir  of  anatomy  in  the  Museum  of  Natural 
Hiatory  of  Paris,  has  lieen  electeil  to  n)eml)en«hip  in  the  Academy  of 
Sciences  of  Paris,  as  successor  to  the  late  Pn)feasor  Sap|>ey. 

Dr,  F.  Siiccardo.  professor  in  the  enf»l<»gical  sch<Mil  at  Avellino.  and 
known  for  bin  studies  of  lichens,  die«l  Oct.  <».  189«»,  aged  27  years.  He 
was  a  nephew  of  Dr.  P.  A.Saccardo,  th«*  mycologiitt. 

Dr.  \V.  A.  U4»thert  has  l»cen  advance<l  to  the  |M>sition  of  professor  ex- 
trmorvlinarius  u(  Uitany  in  th«*  Univen^ity  of  Kazan,  and  Dr.  <).  Seeliger 
to  th<  chair  of  i4M)logy  in  the  University  of  lierlin. 

Dr.  IWer  has  quslified  as  privat-d(»cent  in  comparative  physiology  in 
the  University  of  Vienna,  anil  Dr.  K.  Krause  as  privat-docent  in  an- 
atumv  in  the  Universitv  of  lierlin. 

•  9 

Among  other  reoent  deaths  we  notice  th<»se  of  S.  Scholz-Kogf>xinski, 
African  traveler;  P.  Briard,  myci»|ogist ;  .V.S.Smith,  ornithologist, 
and  Dr.  («.  W.  (*hild,  Ixitani^t. 

Professor    Karl    .MfriMl    von    Zittel,    pn)fess^>r  in    palcontol<»gy   in 

Munich,  has  been  rbnted  corres|M>nding  menilM*r  of  the  Academy  of 

Sctencrs  in  St.  Petersburg. 
33 
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Dr.  J.  A.  OademaBDB  bas  resigned  bis  porition  as  director  of  Um 
Botanical  (hardens  at  Amsterdam,  and  Dr.  Hugo  de  Vries  baa  been  ap- 
pointed aa  his  successor. 

The  government  of  the  Transvaal,  South  Africa,  is  about  to  establish 
a  University  at  Pretoria.  Instruction  will  be  given  in  the  Dutch 
language. 

The  Royal  Academy  of  Sciences,  in  Berlin,  has  elected  Professor  EL 
H.  EbIer8,of  Gottingen,  to  associate  membership  in  the  class  of  loology. 

Prof  B.  C.  Briibl,  for  nearly  forty  years  professor  of  anatomy  in  the 
University  of  Vienna,  has  resigned  and  removed  to  Gratz. 

8.  Flower,  the  son  of  Sir  W.  H.  Flower  of  the  British  Museum,  baa 
gone  to  Bangkok  as  director  of  the  Royal  Museum  of  SianL 

Dr.  O.  Penziz,  professor  of  botany  in  the  University  of  Genoa,  has 
gene  on  a  long  trip  for  botanical  study  in  the  East  Indies. 

Miss  A.  M.  Claypole  has  been  appointed  instructor  in  zoology,  and 
Miss  J.  Evans  instructor  in  botany  in  Wellesley  College. 

Dr.  G.  Dewalque,  professor  of  physical  geography  and  geology  in 
the  University  of  Liege,  has  resigned  on  account  of  age. 

The  Academy  of  Sciences  of  Paris  has  elected  the  mineralogist  GustaT 
Tschermak.  of  Vienna,  to  corresponding  membership. 

Dr.  H.  G.  Hallier  has  resigned  his  position  in  the  Botanical  Station 
at  Buitenzorg,  Java,  and  has  returneil  to  Germany. 

Prof.  M.  Schiff,  who  occupied  the  chair  of  physiology  in  the  Univer- 
sity of  Geneva,  died  Oct.  6,  1896,  at  the  age  of  78. 

The  director  of  the  Bacteriological  Institute  of  the  University  of 
Vienna,  Dr.  R.  Kerry,  died  Oct.  19,  1896. 

W.  Whitaker,  for  forty  years  district  surveyor  of  the  Geological  Sur- 
vey of  England,  has  resigned  his  position. 

Dr.  Rudolf  Schiifer  has  resigned  his  |)o8ition  as  custodian  of  the 
paleontological  Collections  in  Munich. 

Professor  Alfred  Hughes,  of  the  chair  of  anatomy  in  the  University 
College,  Cardiff,  Wales,  has  resigned. 

Professor  W.  Kiihne,  of  Heidelberg,  has  refused  a  call  to  Berlin,  as 
a  successor  to  Du  Bois  Revmond, 
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Dr.  P.  Gndi,  of  Freiburg,  L  B.,  guet  to  the  Univertitj  of  Bmlau  as 
fnkmow  eztraordiDarius  of  mineralogy. 

Dr.  F.  voo  Mulbr,  goTemroent  botanist  at  Victoria,  died  at  Mel- 
boame,  Oct  9,  1896,  aged  71. 

I>r.  Muller  has  resigned  bis  position  as  director  of  the  Zoological 
iSardens  at  K<>nigsberg,  i.  P. 

Dr.  J.  A.  Moloney,  the  African  traveler,  died  in  Surtiton,8o.  Africa, 
Oct.  5,  189t>.  aged  36  years. 

K.  A.  Ilaalinsky  de  Haslin,  the  ue^tor  of  Hungarian  Botanists,  died 
in  Kpeijca,  Nov.  19,  1896. 

Dr.  Teodoro  Camel,  professor  of  botany  in  the  University  of 
Florence,  has  retired. 

Prof  A.  Negri,  geologist  and  paleontologist  of  Padua,  oonimitted  sui- 
cide Drc.  11,1896. 

Prof.  A.  Batalin,  director  of  the  Ik>tanical  (rarden  at  St.  Petersburg, 
died  IKt.  lo,  1896. 

Sir  R.  W.  Kichardson,  histologist,  died  in  lyindon.  Nov.  21,  1896, 
aged  6m  yean. 

K.  i\  Thurber,  omithoKigbt,  (iie<i  SeptenilK*r  6,  1H96,  at  Albanihra, 
Califitriiia. 

Thnriims  Kglest<in,  Pntfessor  of  Minenilo^y  in  Columbia  Collep%  has 
rp*i;:ne«l. 

A   Tri-cul.  lN>tanii»t.  of  Pari^  diet!  Oct.  17.  I'^IMJ,  nt  the  sf^of  To. 

Ttit-  tollo«ln)(  ini|M>rtant  announcement  i»  vxtractetl  fmni  ii  private 
lettf'r  iii»t  rvc^ive<i  by  the  Maum^in^  Mdit^ir  pri>  t«*Hi.  of  thi«  journal 
fr«ifii  |*r.»r  Th.  Tm  lifrnyrhew.  and  rvlaliw  tt»  ri-f^ulation  of  i\w  Com- 
ffiiitif^  of  Or^nni/ation  of  the  Intornationiil  (u*olo^icHl  Ci»n^r<'M>  by 
mkiu  U  It  ««K)I<1  \ie  wfll  for  all  univvmitieK  and  tk-ivntitic  fKK*it*tics  to 
profit      Thv  tran*latioii  follows  : 

...  ,,.,.*  >r.  riiTKic-hi  Rt..  April.5.  lM«i|. 

//./•!«'.  '*/  .Sir  — III  aiipwiT  to  your  l«*tt(*r  of  th«*  *2'nh  of  Manh  I  linve 
Ihr  li'ifr  to  annoiincv  that  all  Si-irntifu*  S>n«*ti«ii  which  inr^rrilM*  tlirm- 
•rltr*  rii«>nilM*r»  of  th«-  < 'itn^niw  will  rf*<vi\i*  itii  publicatitui*.  Tlu*  hu. 
r^u  •  •iii«i<t«*rf»  it  a  duty  to  thank  you  for  having;  tlutrihut4*<l  iti*  tircu- 
lar*  to  |f«N,|i>|;t«t«  in  .Viii«*rica.  an«l   to  inform  you   that  from  thit  time* 
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on  the  number  of  persons  who  have  inscribed  thennelves  is  so  gremt — 
nearly  700 — that  it  will  be  absolutely  impossible  to  enable  them  all  to 
take  part  in  the  excursions. 

As  to  the  delegates  of  the  different  scientific  institutions,  the  Com- 
mittee  of  Organization,  desiring  to  follow  the  precedent  established  bj 
former  Congresses,  hopes  that  each  of  those  institutions  which  desires  to 
have  itself  represented  by  a  delegate  will  not  fail  to  announce  his  name 
in  advance. 

Accept  the  assurance  of  my  most  distinguished  consideration. 

Th.   T8CHERNY8CHEW. 

Dr.  Persifor  Frazer, 

Room  1042  Drexel  Building, 

Philadelphia.  U.  S.  A. 

Learned  societies  and  other  similar  bodies  which  desire  to  profit  by 
this  permission,  should  address  Mr.  A.  O.Michalski,  Comit^G^lgiqoe, 
St.  Petersburg,  Wassili  Ostrow.  4""  ligne,  enclosing  a  draft  for  twenty- 
two  francs  and  specifically  stating  the  name  of  the  Society  which 
wishes  to  be  inscribed  a  member  of  the  Congress,  and  also  that  in 
addition  to  the  twelve  francs  which  are  sent  as  membership  dues,  ten 
francs  are  added  for  the  livret  guide  (which  will  contain  very  valuable 
information). — P.  F. 
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TOXODOXTIA. 

By  E.  I).  CopK. 

lo  this  order  of  Unj^ulates  the  carpus  is  partly  diplarthrous, 
while  the  tarsus  is  taxeo{>odou8.  Tlie  caq>us  is  <|uitc  like  that 
of  Uie  AmhlyfKKla,  the  scaplioid  )>one  not  extending  external 
lo  the  tra|M>zoides,  while  the  lunar  has  a  well-niarke<l  articula- 
tion mith  th«*  unciform.  The  tarsus,  on  the  other  hand,  is 
like  that  of  the  TaxeojKxla  in  general,  hut  adheres  strictly  to 
the  Ungtilate  tyjK?  in  the  truncate  and  non-nioveable  articula- 
tion of  the  astragalus  with  the  succeeding  element,  the  navi- 
cular. The  ungues  vary  from  broadly  to  narrowly  ungulate; 
M  in  Tox^Hlon  thev  resi*ml)le  those  of  a  rhimK*eros,  ainl  in  Tv- 
|iotheriutn  those  of  some  (»f  tlie  suhungulate  (tlires,  as  tlie 
Capybara.  The  known  mem)»ers  of  the  order  are  plantigrade, 
or  nearly  m).  In  all  of  tliem  the  tibula  articulati^s  with  tlio 
calcaneum.  In  some  <»f  tluMu  there  is  no  clavicle,  while  in 
othen*  it  is  pres4*nt.  Tlu*  dentition  is  lopliod(»nt,  becoming 
plycho^lont  in  some  of  the  later  forms;  (|uadri-  and  tritu- 
bercular  forms  Infing  unknown.  In  details  the  familit*s  and 
genera  differ  much  ummig  tln-uiwlves.  I  therefore  consiiler 
the  further  characters  uinhr  the  respective  heads.  I  adopt 
the  system  of  Ameghino,  whiidi  seems  to  express  their  atlini- 
liec  Terv  closed  v 
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Typotheriidm. 
Xatodontidm. 

Jbzadontiidm. 


I.  Some  or  all  of  the  molars  rooted. 
A.  Last  inferior  premolar  at  least  with  four  roots. 

Incisors  with  simple  closed  roots;  AiryptherUdm. 

AA.  Inferior  premolar  with  two  roots. 

Incisors  with  simple  closed  roots,  and  no  enamel ; 

IfderoiheriidM. 

Several  incisors  with  open  roots  and  an  anterior  enamel 

band  as  in  the  Glires ;  other  incisors  with  closed  roots ; 

Protoxodontidm. 
II.  Molar  teeth  with  simple  open  roots. 
A.  Inferior  molars  curved  outwards. 
Enamel  covered  by  cement ; 
Enamel  exposed ; 
AA.  Inferior  molars  curved  inwards. 
Enamel  not  covered  by  cement ; 

The  skeleton  is  best  known  in  the  typical  genera  of  the 
families  Typotheriidse  and  Toxodontides.  In  Typotherium 
there  is  a  clavicle,  and  the  femur  has  a  third  trochanter. 
The  sacrum  is  elongate,  including  nine  vertebrae,  and  the 
ischium  articulates  with  the  posterior  of  these,  fs  the 
ilium  does  with  the  anterior.  In  Toxodon  there  is  no 
clavicle,  the  femur  has  no  third  trochanter,  and  the  iliom 
only  articulates  with  the  sacrum,  which  consists  of  five  verte- 
brae. In  both  genera  there  is  a  central  bone  of  the  carpua. 
According  to  Ameghino,  the  families  with  rooted  molars 
are  of  prior  geologic  age  to  those  with  the  prismatic  type 
with  open  roots.  This  succession  is  parallel  to  the  history 
of  the  families  of  the  Glires  and  the  Diplarthra.  The  fol* 
lowing  table  of  affinities  and  phylogeny  is  given  by  Ame- 
ghino : — 

Typotheriidae  Xotodontida*  Toxodontidse 


Protoxodontidce 


Interatheriida.'    Atrypotheriidse 
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The  molar  teeth  in  this  order  are  furnished  with  enamel 
over  the  summit  of  the  crown,  and  in  bands  on  its  shaft,  when 
present  In  the  superior  molars  there  is  a  longitudinal  ex- 
terior wall,  and  from  one  to  three  more  or  less  oblique  trans- 
Terse  crests  running  inwards  from  it,  when  the  crowns  are  not 
•otirely  simple.  The  summit  of  the  crown  is  soon  worn  away 
and  the  tooth  tlien  displays  the  pattern  of  a  transverse  section. 
The  inferior  molars  are  much  narrower  than  the  sui>erior,  and 
hare  several  lobes  on  the  internal  side  (in  section).  The  in- 
cisors are  more  or  less  specialized  towards  gliriform  types  in 
the  later  genera.    The  canines  are  always  small  when  present 

There  are  but  two  certainly  known  genera  of  Atrvitheb- 
IID.C,  which  differ  as  follows  : — 

Pm.  Y  with  four  roots;  two  molars  with  0|>en  roots;  an  infe- 
rior canine ;  Atri/pthcrium  Amegh. 

Pm.  9  and  ,  and  m.  j  with  four  roots  ;  m.  ,  and  m. ,  with  open 
roots;  no  inferior  canine  ;  iSci)i>otherium  Amegh. 

Each  of  the  above  genera  contained  but  a  single  species  of 
about  the  size  of  a  tapir,  from  the  I*>>cene  beds  of  Patagonia. 
The  genus  Nesodon  Owen  from  the  same  region  and  horizon 
may  )>e  identical  with  S<*o[K)therium,  according  to  Ameghino, 
but  the  }<tructure  of  the  roots  of  the  inferior  molar  is  unknown. 
Two  !i|HXMt»s  are  known,  .V.  nrinus,  the  size  of  a  sheep,  and  iV. 
im/fricatfun  Uw.  as  large  as  a  tapir.  In  all  of  these  forms  the 
incisors  are  not  much  8|K*<*ializ(Ml,  but  are  subequal. 

In  the  l!«TBR.\THKiuii».K  the  incisorn  are  still  uns|>ecialized 

in  the  gliriform  dinnrtion,  and  their  rooti^  are  conic  andclo-scd. 

The  four  genera  clitftT  as  foUows  : — 

I.  Tms.  '  and  i  with  distinct  roots.     Incisors  diminishing  in 

sizr  ext4»rnallv  ;  lutrrathrrium  Moreno. 

II.   All  molars  rootU^ss  and  open. 

Tm  1  and  f  consisting  of  two  8ul>equal  columns;  incisors 

diminishing  outwards;  MWn/uj  Amegh. 

Tm.  1  and  4  of  two  cohirnns,  the  anterior  much   larger 

than  the  |K)$4U*rior ;    external    incisor    with    expanded 

crown,  which  is  bilobate  on  tht*  internal  side;  • 

lyt^djlHtthrrium  Amegh. 
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Like  Protypotherium,  but  all  the  inferior  incisors  with  ex- 
panded crown,  which  is  bilobate  on  the  internal  side ; 

Pairiarchus  Amegh. 

All  the  genera  and  most  of  the  species  of  this  family  have 
been  derived  from  the  Eocene  beds  of  Patagonia.  One  species 
of  Protypotherium  has  been  found  in  the  Oligocene  of  the 
same  region,  and  another  species  of  the  same  genus  in  the 
Miocene  of  Buenos  Ayres. 

There  are  two  species  of  Interatherium  which  were  about 
the  dimensions  of  hares  and  rabbits.  The  four  species  of  Ico- 
chilus  and  the  five  of  Protypotherium  ranged  from  the  size  of 
our  Lepus  sUvcUicus  up  to  that  of  a  fisher  weasel  or  a  little 
larger.  The  single  Patriarchus,  P.  paluridens  Amegh.,  rather 
exceeded  the  latter  animal.  Its  incisor  teeth  are  peculiar  in 
their  expanded  crowns,  with  a  deep  longitudinal  groove  on 
the  internal  side. 

The  genera  and  species  of  the  Protoxodontid.«  are  all  from 
the  Eocene  beds  of  Patagonia,  with  one  uncertain  exception. 
The  former  differ  as  follows,  according  to  Ameghino: — 

I.  Molars  with  base  more  or  less  rooted,  and  with  crown  with 

unequal  lobes, 
a  Superior  incisors  regularly  diminishing  outwards. 
Molars  with  imperfect  roots  and  open  base ; 

Addpbotherium  Amegh. 
a  a  Second  incisor  largest  and  with   open  base;    I.  3  rudi- 
mental  or  small. 
/5  I.  1  present. 

Eight  superior  molars  ;  Acrofherium  Amegh. 

Superior  molars  7  ;  first  inferior  premolar  one-rooted  ; 

Adinotheriuni  Amegh. 
Superior  molars  7  ;  Pm.  ^  and  ?  one- rooted  ; 

Pfotoxodon  Amegh. 
/5f  ,5  I.  1  wanting. 
I.  ^  triangular  in  section;  Phoherotherium  Amegh. 

II.  Inferior  molors  rooted  and  with  opposite  lateral  grooves. 
Anterior  column  of  molars  smaller  than  posterior; 

CaljHxlou  Bunn. 
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III.  Inferior  molars  rootless  and  with  open  baseband  with  op- 
posite  lateral  grooves.  Anterior  columns  smaller  than 
posterior;  shaft  curved  inwards;  G  ronotherinm  Amegh. 

Where  tlie  feet  are  known  in  this  family,  they  exhibit  three 
digits  anteriorly  and  three  posteriorly,  which  is  remarkable  in 
genera  of  such  early  age  (Acrotherium,  Adinotherium  and 
Protoxodon).  The  |>osse8sion  of  eight  molars  by  Acrotherium 
is  a  remarkable  fact,  and  one  which  reminds  us  of  the  Sirenia, 
to  which  Owen  thought  the  Toxodontia  to  be  allied.  Ame- 
ghino  regards  them  as  representing  five  premolars  and  three 
true  molars. 

The  species  of  the  above  genera  were  of  various  dimensions, 
but  generally  exceeded  those  of  the  Interatheriida\  The 
smallest  is  the  OUpodfm  limltatum  Amegh.,  which  does  not  ex- 
ceed a  rabbit,  but  other  species  o<|uale<I  deer  in  dimensions, 
and  the  I\x^oxtnltm  «ii//ttYinf  /  of  Owen  and  Acrothrrimn  rusticum 
Aroegh.  reached  the  size  of  the  ox. 

In  the  increased  development  of  the  .second  incisor  an  ap- 
pnmcb  to  the  Toxodontida*  is  seen,  and  the  same  tendency  is 
exhibite<l  in  the  o[»en  nKUi^I  an<I  incurved  crowns  of  the  true 
iD«»lurs  in  Groiiotherium.  Fifteen  s|K^ies  of  the  family  are 
known,  of  which  four  l>eIong  to  Protoxodon  and  tiveto  Adino- 
thfrium. 

Taking  up  another  line  of  departure  from  the  Interatheriida*, 
we  reach  the  TYi*<>TiiKRiii».r.,  one  of  the  two  [»rincipal  tyi»esby 
whirh  the  order  Toxinlontia  was  rcprt*sented  at  the  time  of  its 
extinction  at  the  end  of  the  IMioeene.  We  find  here  a  great 
s|H«cialization  of  the  first  inci.HorH  in  both  jaws,  and  a  gradual 
extinction  of  the  third  and  second,  so  that  in  Ty|K)therium 
this  |>art  of  the  di*ntition  is  dcridiMlIy  gliriforni,  ho  much  so 
that  ««ome  authors  have  plac*<Hl  this  family  in  the  order  tilires. 
In  tht*  oldest  genus  ( I legetothcriuin  Amegh.)  the  molars  are 
simple  and  of  oval  sifction,  while  in  the  latt»st  forms  they  are 
lophodont  with  an  external  longitudinal  and  internal  trans- 
Trrie  crests,  as  in  most  other  forms  of  the  onler.  The  genera 
differ  as  follows: — 

I.  Su|M?rior  molars  without  folds  or  columns. 

Incisors  *| ;  molars  f  Ihyfi'^thfrium  Amegh. 
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Incisors  i ;  molars  } ;  Pachyrhueus  Amegfa. 

II.  Superior  molars  with  three  internal  lobes. 

Incisors  ^ ;  molars  ^ ;  Trachyihenu  Am^h. 

Incisors  i  ;  molars  | ;  EntdomarphuM  Amegh. 

Incisors  i ;  molars  | ;  MeMoiherium  Serrea. 

These  genera  are  distributed  as  follows : — 

Hegetotherium :  two  species  from  the  Lower  Eocene. 

Pachyrhueus :  five  species  Lower  Eocene,  four  species  Mio- 
cene, one  species  Inferior  Pliocene. 

Trachytherus :  one  species  Lower  Eocene. 

Entelomorphus :  One  species  Inferior  Pliocene. 

Mesotherium:  four  species  Upper  Miocene,  four  species 
Lower  Pliocene,  three  of  them  found  also  in  the  Upper  Mio- 
cene. 

A  clavicle  is  present  in  Pachyrhueus  and  Mesotherium,  and 
may  be  expected  to  be  discovered  in  the  other  genera  of  this 
family.  The  dental  canal  sends  out  a  branch  which  iasaes 
from  the  ramus  posteriorly  on  the  external  side.  According 
to  Ameghino  this  character  is  not  present  in  other  families  of 
the  Toxodontia. 

Most  of  the  species  were  of  small  or  medium  size,  and  prol>* 
ably  resembled  the  conies  in  their  appearance  and  habita. 
Mesotherium  cristatum  Serres,  and  Trachytherus  spegazzianus 
Amegh.  reached  the  size  of  the  tapir. 

In  the  XoTODONTiD.f:  of  Ameghino  we  have  a  family  which 
presents  characters  of  both  the  families  Mesotheriidse  and 
Toxodontidie.  As  in  the  former,  the  inferior  molars  turn  out- 
wards below,  but  they  are  not  covered  with  cementum  as  in 
that  family.  The  known  genera  have  the  dental  series  unin- 
terrupted, thus  displaying  a  more  primitive  character  than 
most  of  those  of  the  two  families  mentioned. 

The  genera  are  as  follbws : — 

I.  Incisors  entirely  covered  with  enamel.  Incisors  and  molars 

with  open  base  ;  latter  not  plicate ;    Eniomodus  Amegh. 

II.  Incisors  with  enamel  bands  only. 

a  Molars  t  &nd  ^  trilobate  internally  and  bilobate  externally. 

All  inferior  premolars  curved  outwards ;  Xotodon  Amegh. 
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Inferior  molars  turned  inwards  and  true  molars  turned 

outwards ;  SUno9trq>hanM8  Amegh. 

aa  Molars  t  and  i  bilobate  externally  and  internally.    M. 

1  trilobate  on  internal  side ,  Liihopt  Amegh. 

Of  the  six  species  of  this  family  one  of  Lithops  and  one  of 
Steoostephanus  are  from  the  Liower  Eocene  of  Patagonia ;  and 
one  of  EntomoduSy  one  of  Xotodon  and  one  of  Stenostephanus 
are  from  the  Ix>wer  Miocene  of  the  same  region  ;  and  one  spe- 
cies of  Xotodon  is  from  the  Upper  Miocene  of  Buenos  Ayres. 

The  ToxoDONTiD.ic  includes  the  latest  of  one  of  the  two  lines 
of  descent  of  tliis  order.  The  genera  differ  in  the  forms  of  the 
molar  teeth,  and  some  of  them  show  a  decided  simplification 
of  structure  which  must  be  regarded  as  a  degeneracy.  Most 
of  the  species  are  of  large  size.  Toes  three,  both  in  front  and 
behind.    The  genera  differ  as  follows : — 

I.  Seven  superior  molars. 

Superior  molars  with  internal  groove  and  column  of  mod- 
erate size ;  Toxodfrn  Owen. 

Superior  molars  with  internal  groove  and  very  large  in- 
ternal column  ;  Toxodontothtrium  Amegh. 

Superior  molars  without  internal  groove  or  column  ; 

Ilapltdontothrrinm  Amogli. 
II.  Six  superior  molars. 

Pm.  ^  and  true  molars  with  two  intenial  grooves ; 

IHbiboihm  Amegli. 

Pm.  all  simple  ;  m.  with  one  internal  groove; 

TriijoiuHlun  A  m  eg  h . 

Seventeen  sj^ecies  of  this  family  have  been  determine<l  up 
to  tlie  present  time,  eleven  of  which  belong  to  the  genus  Tox- 
odon.  Two  »|K*cieH  each  are  referred  to  Toxodontotherium 
and  Dilobodon,  and  one  each  to  the  two  remaining  genera. 
The  geological  dintribution  of  tht»8e  »j»ei*ieM  Ih  as  follows  : — 

Oligocene.      MicK-ene.      Pliocene. 
ToxckIou,  3  1  7 

Toxodontotherium,  1 

Haplo<lont4>theriun),  2 

LHIolmdon,  1  1 

Trigono<]on,  1 
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The  incisor  teeth  display  an  increased  specialization  in  the 
genera  commencing  with  Trigonodon  and  ending  with  Toxo- 
don.  The  dental  formula  in  Toxodon  is  I.  3  ;  C.  f  ;  Pm.  | ; 
M.  f  ;  in  Trigodon  it  is  I.  ?j  ;  C.  f  ;  Pm.  J ;  M,  J.  In  Trigono- 
don the  median  (^  ^)  incisors  are  smaller  and  have  closed 
roots,  while  the  external  is  large  and  has  open  roots.  In  Tox- 
odon the  I.  f  has  disappeared,  and  the  I.  ^  is  extended  trans- 
versely and  has  an  open  root  The  I.  -  is  narrower  and  more 
elongate  and  has  an  open  root  The  species  of  Toxodon  differ 
as  to  the  transverse  extent  of  the  I.  ^  ;  it  being  wider  in  the  T. 
burmeisteri  Gieb.  than  in  the  typical  species,  T.  plalensis  Owen, 
and  widest  in  the  T.  expaimdem  Cope  from  Brazil. 

The  skull  of  Toxodon  is  wide  and  elevated  posteriorly  and  nar- 
row anteriorly.  The  occiput  slopes  anteriorly  and  is  notched  on 
each  side  by  a  large  mastoid  foramen,  somewhat  as  in  the 
Sirenia.  The  nostrils  have  a  posterior  position.  For  these 
reasons  it  has  been  suspected  that  there  may  be  some  affinity 
between  the  Toxodontia  and  the  Sirenia. 

The  species  of  Toxodon  were,  according  to  Ameghino,  heavy 
animals  with  rather  short  legs,  the  anterior  the  shorter.  He 
imagines  that  they  were  shore  dwellers  or  semi-aquatic,  in  some 
degree  like  the  Hippopotamus  in  their  habits.  The  T.  platm^ 
«w  Ow.  is  about  the  size  of  the  Ilhinocerus  uniromU;  the  T. 
burmeisteri  is  somewhat  larger,  while  the  T,  cuMniadensU  is  of 
still  larger  dimensions.  The  Toxodontothrrinin  comjprtJtsum 
Ainegh.  was  of  about  the  size  of  the  typical  Toxodons,  while 
the  species  of  the  other  genera  of  the  family  are  of  successively 
smaller  size,  those  of  Dilobodon  being  the  least. 


PLATE  XII. 


Maeropftaliehthyt  tullivunit  Newberry. 
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ON  THE  CHARACTERS  OF  MACR0PETALICHTHY8. 

Bv  C.  R.  Eastman. 

Although  crania  of  MncrojhialichihyB  have  been  known  for 
rnure  than  sixty  years*  and  have  been  frequently  figured  and 
described,  the  genus  remains  one  of  the  most  enigmatical  of 
Palaeoxoic  fishes.  Notwithstanding  its  abundance  and  gener- 
ally excellent  state  of  preservation,  circumstances  which  are 
conducive  toward  a  comparative  investigation,  we  have  as  yet 
only  a  su[»erficial  knowledge  of  its  structure.  In  fact,  it  would 
not  be  exaggerated  to  assert  that  none  of  our  Devonian  fishes 
have  been  s<>  completely  misapprehended  and  erroneously  de- 
ncribed  as  Marropftnlirhthys.  This  will  hardly  be  disputed  when 
Wi*  recall  the  disagreement  concerning  the  number  of  species, 
and  the  fact  that  thev  have  been  descrilMMl  under  no  less  than 
five  diffeient  generic  titles.  It  is  furtlier  true  that  sensory 
canals  have  been  almost  invariablv  mistaken  for  sutures,  and 
o>m[iari*ions  essayed  on  the  ha-^is  of  an  imiiginary  osteology; 
a  Htnicture  altogether  distinct  from  tlie  head  $$)iield,  and  sepa- 
ratinl  fnmi  it  bv  a  Ikmiv  wall,  wa>«  mistaken  for  tht*  "cerebral 
chinnb««r"  (Newberry);  a  pineal  foramen  is  stated  by  all  oh- 
wrvfrs  to  Ih»  al>s<'nt ;  aufl  the  osti^ology  of  the  most  familiar 
s|»e*'ie.s,  .V.  tullhanti,  is  still  ii  refjia  inotf/iiita. 

Thf  i>nly  s|KH'i<»s  in  which  the  arrangement  of  cranial  plates 
ha.**  In-t^n  worki'^l  out  with  any  degree  of  arouraov  is  that  n»c- 
ognixed  as  the  ty|»e  of  the  genus.  M.  rajthritlnlnfnu.  The  origi- 
nal «h*scription  of  this  s|K*cit»s  by  Norwood  and  ( )wen*  is  vi»ry  im- 
jM*rf«Tt  Newlwrry.*  who  examined  a  cast  of  tin*  typ«»  specimen, 
flirite^l  no  new  information  regarding  it ;  and  it  was  r«*S4Tved 
for  Cope.*  as  late  as  IMU,  to  n*describ<'  the  type  ^^pt^'iini-n  as 
satisfactorily  a*«  its  mutilate<l  condition  would  |M*rtnit.  This 
hi«»toric  fossil,  it  is  sad  to  relate,  has  sinrt*  Immmi  tlrstrovtMl  bv 
fire.     (  o|ie  also  described  in  th<*  samo  articK*  a  s|H»riiiH*n  of  .If. 


•.4Bi#f   Jiwr  Si    [•!],  Vol    1.    |h|*»  .  j.j,,  ;W7  :i71. 
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siiUivantif  which  was  weathered  in  such  a  manner  as  to  reTeal 
the  under  surface  of  the  head.  Reference  will  hereafter  be 
made  to  this  description,  which  is  in  every  way  a  notable  ooe^ 
and  the  cranium  on  which  it  was  based.  For  an  opportanity 
of  studying  the  latter,  together  with  other  valuable  specimens 
preserved  in  the  museum  of  Ohio  State  University,  the  writer 
is  greatly  indebted  to  Dr.  Edward  Orton. 

Besides  these  specimens,  the  writer  has  examined  a  large 
amount  of  material  belonging  to  different  public  and  private 
collections,  and  is  thus  enabled  to  supply  certain  deficiencies 
in  our  knowledge  of  the  leading  species  M.  suUiixintL  Only  a 
brief  exposition  of  the  cranial  characters  can  be  attempted 
within  the  limits  of  the  present  article,  a  more  detailed  discos- 
sion  being  reserved  until  another  time. 

The  cranium  of  MacropeUdichthys  is  to  be  conceived  as  a 
comparatively  thin,  flexible  box  or  capsule,  capable  of  with- 
standing a  good  deal  of  distortion  without  rupture.  It  is  com- 
posed of  plates  united  by  squamosal  sutures,  and  traversed 
centrally  by  the  sensory  canal  system.  The  posterior  bound- 
ary of  the  cranium  is  deeply  concave  in  the  middle,  and  its 
postero-Iateral  angles  are  produced  backwards  for  a  consider- 
able distance,  over-riding  a  structure  called  by  Cope  the 
"  nucbal  plate."  The  elements  taking  part  in  these  cranial 
prolongations  are  probably  homologous  with  the  epiotic  and 
marginal  plates  of  other  Coccosteids ;  although  no  definite 
sutures  have  been  observed  between  them,  a  marked  depres- 
sion occurs,  extending  from  the  extremity  of  the  posterior 
angle  forwards  toward  the  centre  of  the  squamosal  plate, 
and  this  depression  may  represent  the  natural  boundaries  of 
the  epiotic  and  marginal  plates.  This  depressed  line  corre- 
sponds with  the  externo-lateral  suture  of  Newberry's  "  parietal  ? 
plate,'*  as  represented  in  his  diagram.^  The  externo-lateral 
boundary  of  his  so-called  "  squamosal  "  is  only  the  outer  mar- 
gin of  the  cranial  prolongations  just  described ;  their  inner 
margins  have  not  been  previouslv  shown,  but  are  represented 
in  PI.  XII,  fig.  4. 

*  Palaeozoic  Fishes  of  North  America,  { Monograph  U-  S.  Geol.  SarT.,Vol.  XVI, 
18S9),  p  43. 
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Two  facts  furnish  additional  corroboration  of  the  view  that 
the  posterior  cranial  angles  are  formed  by  plates  homologous 
with  the  epiotic  and  marginal  of  other  CooxMteids :  first,  the 
coorte  of  tlie  sensory  canal  system,  which  traverses  the  center 
of  the  epiotic  in  a  straight  line  backward  until  it  emerges  upon 
and  penetrates  into  an  element  called  by  Cope  the  ''  nuchal 
plate ;  *'  and  second,  the  reception  of  the  postero^lateral  angles 
of  the  cranium  into  a  concavity  on  either  side  of  the  nuchal 
plate  so  that  the  latter  becomes  firmly  articulated  with  the 
head  shield.  This  mode  of  union  between  cranium  and 
Duchal  plate  is,  we  believe,  equivalent  to  the  hinge-joint 
formed  by  the  epiotic  and  antero-dorso-Iateral  in  other  Arthro- 
dires.  The  logical  conclusion  of  this  view  is  that  the  "  nuchal 
element  '*  represents  collectively  the  dorsal  plates  of  the  body, 
and  is  homologous  with  the  dorso-median  and  dorso-laterals 
of  other  Coccosteid  genera ;  hence  it  is  more  properly  styled  the 
dormtl  f4aU. 

The  dorsal  plate,  as  it  will  hereinafter  be  called,  occurs  as  a 
distinct  element  imme<liately  behind  the  cranium,  from  which 
it  is  partitioncil  off  by  a  thin  osscoum  membrane  that  forms  a 
vertical  wall  in  front,  and  8lo[>eH  away  under  the  [>o?<terior 
angles  of  the  cranium  on  the  sides.  A  thin  layer  of  bony  tis- 
sue covers  the  entire  up|>er  surface  and  al.so  the  [>ostorior  face, 
the  latter  corres|K)nding  to  the  cranial  process  in  the  Uinieh- 
ihyids.  The  existence  of  this  element  was  known  to  New- 
berry, who  regarded  itas  a  ''  cerebral  chamber."  Cope  demon- 
strateil  the  fallacy  of  thifi  notion,  and  considered  it  as  a  pro- 
longation of  the  median  oc(*ipital  region  backward  in  order  to 
protect  theanUTior  part  of  the  vertebral  axis  ;  and  it  wa^  held 
that  "  such  a  structure  would  indicate  the  presi*nce  of  a  num- 
ber of  fixtHl  vertebral  elements,  such  as  exists  in  the  chimaeras, 
the  rays  and  the  Mturgeons.**  This  author  correctly  observes 
Uiat  there  are  **  two  angular  elements  on  each  Hide  of  the  |k>s- 

terior  region,  which  ure  also  shown  to  be  distinct One 

of  these  is  wanting  in  the  s|»ecimen,  showing  its  junction  with 
the  median  element  is  by  a  smooth  squamosal  suture.'**  These 
angular  elements  he  calls  the  '*  lateral  nuchal  plates;  "  but  it 

*  Lor  nl.,  p.  4A3. 
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is  patent  from  the  specimen  that  they  are  only  the  poateriw 
cranial  angles,  produced  in  the  manner  already  described. 
One  of  them  ia  preserved  in  its  natural  position,  and  the  other, 
that  belonging  to  the  right  side,  has  become  dismembered  and 
lost.  The  supposed  "  articular  glenoid  cavity,  poeaibly  for  tb* 
condyle  of  a  mandible,"  which  is  stated  to  be  "  one-half  in  th« 
cranium  and  one-half  in  the  nuchal  element,"  pertains  entirely 
to  the  head  shield,  and  abuts  directly  against  the  cranial  roof. 
Turning  now  to  the  osteology  of  the  back  of  the  head,  vaj 
peculiar  conditions  are  encountered.     The  boundaries  of  tb« 


Fig.  5.   ItofTOptialUhthyi  tuUxatiili  Newb.  X  i- 

large  central  plate  are  readily  determinable,  and  are  about  the 
same  as  Cope  has  shown  for  M.  rapkeiiMabis.*  Epiotic  and 
marginal  presumably  constitute  the  postero-lateral  angles. 
But  superimposed  upon  the  dorsal  plate  and  hinder  part  of 
the  cranium  is  a  system  of  tuberculated  derm  plates  which  are 
arranged  independently  of  the  bones  beneath.  There  is  fint 
of  all  a  median  superficial  element  which  covers  the  same 
space  as  the  central,  but  in  addition  to  this  it  preserves  its 

*  Lor.  cit.,  pi.  xiii,  6g.  4. 
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coniinoity  backward,  gradually  tapering  as  far  as  the  hinder 
margin  of  the  dorsal  plate.  That  this  is  a  coherent  element 
by  itself  is  proved  by  its  occurrence  in  the  detached  condi- 
iioQ ;  of  several  examples  that  have  been  met  with,  one  is 
represented  in  PI.  XII,  fig.  2.  To  distinguish  it  from  other 
•Imctures  it  niav  be  called  the  dorso-cmirai  On  either  side  of 
the  dorso-^^entral  is  an  apron-like  expansion,  which  covers  the 
remainder  of  the  dorsal  plate  as  far  as  its  lateral  margin,  and 
incidentally  conceals  the  posterior  cranial  angles.  It  is  united 
with  the  dorso-central  by  sutures,  and  also  with  the  plates  in 
front  of  it  in  like  manner.  It,  too,  occurs  in  the  detached 
condition,  as  is  shown  in  fig.  3  {I>L\  and  is  worthy  of  being  dis- 
tinguished by  a  separate  name.     We  propose  to  call  it  the 

From  the  foregoing,  it  will  be  seen  that  portions  of  the 
cranium  and  also  the  dorsal  element,  to  be  regarded  as  a  unit 
by  itself,  are  covered  by  8U[>erficial  scutes  which  are  incapable 
of  correlation  with  derm  plates  in  other  Arthrodires,  Possibly 
they  were  originally  coextensive  with  the  underlying  elements, 
which  are  now  greatly  re<luced  in  thickness;  aAerwards  they 
may  have*  coalesce<I  with  one  another  and  acquire<I  a  simpler, 
although  still  symmetrical  arrangement.  This  condition  is 
unfiarHlleleil  among  fishes,  but  a  resemblance  to  it  may  l>e 
found  in  tlie  conuHHis  lavfr  covering  the  carapace  of  tur- 
tles. The  fact,  however,  that  wnne  of  the  tul>erculatiMl  scutes 
no  long<*r  correspond  with  the  Mubjacent  elements,  arousi*s  a 
suspicion  that  the  remaining  scutes  may  pn^*nt  more  or  less 
modificHl  con<litions.  It  is  to  be  note<l  tliat  their  arrangement 
diflfore  from  the*  i^attern  <»f  most  Arthr<Mlin*s;  but  inasmuch  as 
a  se|i«rat4*  system  of  plat4*s  lia.s  not  been  observe<l  except  in 
the  |¥>sterior  region,  we  may  prt^ume  that  in  advance  of  this 
area  eacli  derm  i»late  was  coven^i  by  its  own  tulnTculaliHl 
coating. 

The  pn)blem  of  determining  homologies  among  the  cranial 
pUt««  is  by  no  means  an  easy  one.  It  is  certain  that  the  plate 
termed  for  (onvenience  tin*  **  oMitnil  "  corre«pon<ls  to  much 
more  than  the  like-named  element  in  other  (\K*costeids ;  in  it 
included  at  least  the  nn^ilian  <KH'ipital,  the  parietals  and 
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frontals,  as  these  are  recognized  in  DinichihyB^  and  the  infer- 
ence is  that  fusion  has  taken  place  more  or  less  extensively 
among  the  remaining  plates.  That  the  median  series  should 
consist  of  but  two  plates,  central  and  pineal,  appears  quite 
remarkable.  As  names  have  already  been  applied  to  the 
system  of  paired  plates  by  Cope,  it  appears  advisable  to  retain 
them,  not  because  all  of  them  express  undoubted  homologies, 
but  merely  for  convenience  of  distinction.  If  this  author 
has  delineated  the  boundaries  of  the  maxillary  plate  correctly 
in  M.  rapheidolabiSf  we  have  here  a  marked  difference  between 
the  type-species  and  M,  sullivanti, 

A  small  pineal  foramen  occurs  at  a  point  about  half-way 
between  the  frontal  lyra  formed  by  the  sensory  canals  and  the 
extremity  of  the  muzzle.  Its  position  is  indicated  in  the  cra- 
nium figured  by  Newberry,^  although  no  significance  was  at- 
tributed to  the  structure  there  shown.  The  opening  appears 
to  be  capped  by  a  small  operculum  as  in  TUanichthye.  Traces 
of  a  pineal  foramen  are  also  observable  on  a  weathered  speci- 
men for  which  von  Koenen^  has  established  a  new  genus,  /fblo- 
petcUichttiys ;  but  as  the  configuration  of  the  cranium  agrees 
essentially  with  that  of  Macropetalichthys  {cf.  fig.  4),  and  is  from 
an  equivalent  horizon,  we  venture  to  regard  JI.  novoH  as  per- 
taining to  the  latter  genus. 

A  description  of  the  osteology  in  detail,  including  the  in- 
ferior structure  of  the  cranium,  is  beyond  the  scope  of  the 
present  paper.  It  is  hoped,  however,  that  the  diagrams  given 
herewith  will  suffice  to  show  the  general  arrangement  of  the 
cranial  bones  as  they  appear  on  the  dorsal  surface.  The 
writer  desires  in  conclusion  to  acknowledge  his  especial  in- 
debtedness for  the  loan  of  specimens  to  the  following  persons: 
Dr.  Edward  Orton,  Director  of  the  Ohio  Geological  Survey ; 
Prof.  A.  A.  Wright,  of  Oberlin  College ;  Prof.  R.  P.  Whitfield, 
of  the  American  Museum  of  Natural  History  ;  Prof.  J.  F.  Kemp, 
of  the  Columbia  School  of  Mines;  Prof.  C.  H.  Hitchcock,  of 
Dartmouth  College ;  and  Mr.  F.  K.  Mixer,  Curator  of  the  Buf- 
falo Society  of  Natural  Sciences. 

Museum  of  Comparative  Zoology,  Cambridge,  Mass. 

*  Palaeozoic  H.^he8  of  North  America  (Monograph  U.  8.  Geol.  Surr.,  VoL 
XVI.  1889),  pi.  xxxviii.  fig.  1. 
"  Abhandl.  GotUngen  Geselliich.  Wissen.,  Vol.  XL,  (18$)5),  pi.  it,  fig.  2. 
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EXPLANATION  OF  FIGURES. 
Plate  XII. 

Fig.  1.  Fragment  showing  plates  surrounding  the  left  orbit, 
seen  from  the  inside.  Original  in  the  American 
Museum  of  Natural  History,  New  York  (Cat.  No.  **  )• 
Comiferous  limestone,  Delaware,  Ohio. 

Fig.  2.  l^tached  dorso-ccntral  plate,  from  Lime  Rock,  Genesee 
County,  New  York.  Original  in  Agassiz  Museum, 
Cambridge,  Mass.  (M.  C.  Z.,  Cat  No.  1428). 

Fig.  3.  Fragment  showing  three  detached  plates  of  the  left 
side,  seen  from  tlie  visceral  asi)ect.  Original  in  Museum 
of  Oberlin  College (3f.  No.  10).  Comiferous  limestone, 
Sandusky,  Ohio. 

Fig.  4.  Diagram  showing  [>osterior  cranial  angles  after  removal 
of  the  dorsal  {**  nuchal  ")  element  and  superjacent 
scutes. 

Fig.  5.  Diagram  showing  arrangement  of  plates  and  course  of 
sensory  canals  in  MarrojKtalichthys  g^tllii'nnti,  >  }.  Vas- 
cular canals  indicated  by  radiating  lines  on  the  right 
siile  only  ('/.  Newberry's  woo<l-cut,  Auftah  of  Mencf, 
1852.  No'.  1,' p.  12). 

Plate  fi>;ure«f   reproihiciMl    two-thirds    natural  size.     Si>nsory 
canals  in  tigs.  1  and  3  are  rendered  more  conspicuously 
than  they  ap[Kfar  on  the  spiHrimens. 
licttering  for  all  figures  a.^  follows  : 

C     Onlral.  */',      Pineal. 

DC,  I)on*o-rtntraI  /VO,  Preorbital. 

DL,  Diirso-lateral  Itn,  Postorbital. 

KOf  Kpiotic.  Sf,     8(|uani(»Hal. 

Jf,     Marginal.  6V,      Suprateni[N)raI. 

JCr,  Maxillary  ('*niular'*  (  ojw; 
••  suborbital  "  NewUTry). 


500  The  AmertMn  NaiuraliMU  [J«m^ 


THE  GOLDEN-EYE  OR  LACE- WING  FLY.* 
By  Clarence  Moores  Weed. 

Throughout  the  summer  there  may  commonly  be  found 
upon  the  leaves  of  a  great  variety  of  plants,  especially  those 
infested  by  aphides  of  plant  lice,  groups  of  peculiar  little  verti- 
cal stalks  tipped  with  small,  oval,  whitish  bodies  (Fig.  1  a). 
Should  you  be  able  to  watch  one  of  these  groups  for  some  time 
you  would  be  likely  to  see  a  curious  little  larva  hatch  from 
each  of  the  eggs — though  the  time  of  hatching  is  likely  to  vary, 
some  emerging  from  the  eggs  considerably  before  the  others. 

The  larvse  that  have  thus  been  cradled  in  the  air  are  called 
aphis-lions,  from  their  habit  of  feeding  upon  aphides.  Soon 
after  hatching  they  wander  over  the  plant  in  search  of  prey, 
for  which  purpose  almost  any  small  insect  will  serve,  but 
aphides  generally  form  the  principal  item  in  the  daily  bill  of 
fare.  The  aphis-lion  has  a  formidable  pair  of  jaws  projecting 
forward  from  the  head,  so  constructed  that  each  jaw  is  a  hol- 
low sucking  tube  as  well  as  an  organ  for  seizing  and  piercing 
the  victim. 

Like  other  larva)  the  aphis-lions  cast  their  skins  occasionally 
as  they  increase  in  size.  They  become  fully  developed  after  a 
few  weeks,  and  are  then  nearly  an  inch  long,  and  of  the  form 
shown  in  b  and  d  of  the  figure.  The  different  species  vary  con- 
siderably in  color,  but  most  are  of  more  or  less  mottled  shades 
of  blue,  brown,  black  and  white.  The  presence  of  the  suck- 
ing-tube in  the  jaw  is  explained  when  one  examines  the  insect 
under  the  microscope,  and  finds  that  the  mandible  or  jaw 
proper  is  grooved  longitudinally  on  its  inner  surface,  while  the 
maxilla  or  secondary  jaw  is  grooved  longitudinally  on  its  outer 
surface :  these  fit  together  so  that  the  groves  form  a  tube, 
through  which  the  juices  of  the  victims  may  be  sucked  into 
the  stomach. 

The  fully  developed  larva  prepares  for  the  change  to  the 
pupa  by  rolling  itself  together  compactly,  and  then  spinning 

*  From  Stories  of  /nsett  /»/<',  Grim  t^  Co.,  1897. 
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Uu!  Ootdm-Eyt  or  Laer-  Winy  Fly. 


from  the  posterior  end  of  its  botly  a  spherical  silken  cocoon, so 
nnall  Uiat  one  can  but  wonder  how  so  large  a  larva  stays  in- 
nde  it    The  completed  cocoon  (c)  is  about  the  size  of  a  bhibU 


Plo.  I .  (.\rfopa  imtlala.  it,  rggi ;  b,  full  Ktuwd  Imrta  or  kphu-llon ;  il,  Uttb 
4«*««ril>f  ui  adult  t";rlla  ;  r,  oocood  :  /,  adull  inarrt :  %,  rront  *iev  of  tha  htad 
•flkaa^all— allmlarsKl.     (Bmluccd  from  6ganhj  IT.  R.  tiepL  of  Afr  ) 

nnooth  pen,  of  n  |>early  white  color,  ^onerally  mottled  in  plHce« 
with  bUrk  (e).  Within  this  tiny  ball  the  larva  becomes  n 
pupa,  ami  a  short  time  afterwanls  ctiAiiges  into  an  ndult,  which 
gnaws  out  a  circular  rap  and  (.ik-a]>ex. 

The  adnlt  is  a  very  dilfcrcnl  insect  fnxn  the  larva.  It  is  n 
delic«t«<-lo<ikin(;  crealim',  n  little  over  half  nii  inch  Ion};,  of  a 
pttle  green  or  bluisli-gn-en  color,  with  Wnutiful  golden  eyrii 
Hftoding  out  prominently  on  the  nidi's  of  the  head,  which  bears 
too  long  itleniler  fei-lerfi  or  antennii',  that  under  a  lens  are 
MM)  to  t>e  furnished  witli  numerous  tine  hnir;).  The  first  seg- 
ment behind  the  head — chIIciI  the  prothorax — is  wide  an<l 
BAtten«d :  it  l>ears  a  singli'  puii  of  legx  Th<-  two  following 
Mgmenta — thf  mesolhnrax  and  mrlnthurax — arc  much  larger 
and  closely  uniteil  :  euch  lH>ar!<  a  pair  of  wing!<  nbovf  and  a  pair 
c»f  legs  below.  TIk*  h'^x  an-  rather  long  ami  sh-nder,  of  much 
the  tame  color  tm  the  Uxly .  the  fi-<-t  an-  lipped  with  two  re- 
correnl  claws.     The  wings  are  very  large  in  proportion  to  the 
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body  ;  they  consist  of  a  thin,  transparent  membrane,  stretchad 
between  a  beautiful  net-work  of  delicate  greenish  veins,  whidi 
bear  rows  of  brownish  hairs.  The  front  and  hind  wings  are 
quite  similar  in  shape,  the  hind  ones  being  somewhat  smaller; 
when  at  rest  the  insect  folds  them  in  a  nearly  vertical  position 
(/),  so  that  they  project  some  distance  beyond  the  end  of  vbe 
abdomen,  which  is  slender  and  sparsely  covered  with  hairs. 

The  female  Lace-wings  deposit  their  eggs  on  the  long  stalks 
already  mentioned.  The  stalk  is  drawn  out  from  a  liquid 
secretion  which  hardens  on  exposure  to  the  air,  and  the  ^^  is 
then  glued  on  to  the  tip.  By  thus  placing  th^  eggs  up  above 
the  leaf  surface  the  insect  prevents  their  being  eaten  by  lady 
bird  beetles  and  other  predaceous  creatures,  including  the 
aphis-lions  themselves.  A  week  or  more  later  the  eggs  hatch 
into  young  aphis-lions,  which,  like  their  namesakes  of  the 
desert,  go  about  seeking  what  they  may  devour. 

While  the  beauty  of  the  color  and  structure  of  the  Lace- wing 
appeals  strongly  to  the  eye  of  the  nature-lover,  the  insect  has 
a  very  different  effect  upon  his  nose ;  for  these  delicate  crea- 
tures emit  probably  the  most  disagreeable  odor  of  any  insects. 
It  is  worse,  to  many  minds  at  least,  than  that  given  off  by  the 
bedbug  and  its  allies,  or  even  the  noisome  pestilence  of  the 
carrion-beetles.  How  so  small  an  insect,  reared  from  infancy 
upon  a  cleanly  diet  of  the  juices  of  just-killed  animals,  spend- 
ing its  resting  period  in  a  "  glistening,  white  cocoon,  which 
looks  like  a  large  seed-pearl,"  and  deriving  nourishment  as  an 
adult  from  cleanly  sources,  can  develop  so  disagreeable  a  stench 
is  indeed  a  wonder.  But  this  is  only  one  of  many  similar 
marvels  that  have  been  produced  in  the  age-long  struggle  for 
existence  through  which  the  countless  generations  of  insect 
life  have  passed.  The  purpose  of  the  odor  is  doubtless  to  pro- 
tect the  Lace-wing  from  the  attacks  of  birds  and  other  enemies. 

The  Lace-wings  belong  to  the  family  Chrysopidae  of  the  order 
Neuroptera.  Most  of  the  species  are  placed  in  the  single  genus 
Chrysopa.  The  stages  of  C.  ocuhita  are  illustrated  in  the  ac- 
companying figure,  for  the  loan  of  which  we  are  indebted  to 
the  Cornell  University  Experiment  Station. 
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BIOLOGICAL  STUDIES  IN  MASSACHUSETTS,  No.  1. 

By  G.  C.  Whipplb. 

Within  recent  years  the  subject  of  sanitary  biology  has  be- 
oome  one  of  great  ini[)ortance.  The  marvelous  discoveries  and 
practical  applications  of  bacteriology  have  been  of  benefit  to  sur- 
geon and  sanitarian^and  the  people  of  the  world  to-day  are  better 
able  to  fight  disease  than  ever  before.  Scientists  all  over  the 
world  are  assisting  in  the  work  of  establishing  proper  relations 
between  man  and  his  microscopic  neighbors.  Admitting,  as 
we  must,  that  the  moi<t  important  and  far-reaching  discoveries 
haveeminated  from  the  continent  of  Euro|>e,  we  ought  not  to 
overlook  the  work  that  is  being  done  on  this  side  of  the  Atlan- 
tic,  which  is  by  no  means  insignificant  or  second-rate.  To 
prove  this  it  is  not  necessary  to  mention  the  names  of  men  who 
have  already  acquired  a  reputation  beyond  our  own  borders, 
Ibeir  work  is  evident  in  our  im|>roving  water  supplies,  our 
better  methods  in  all  departments^  of  sanitation,  and  the  in* 
creasing  |>opuIar  appreciation  of  donnliness. 

There  i^  ont»  branch  of  sanitary  biology  that  has  l)een  carried 
on  more  extensively  in  Ma.»^«uichns(.its  than  anywhere  elj»e, — 
namely,  the  microscopical  examination*  of  drinking  water; 
and  it  is,  then^fore.  perhaps  not  untleserving  of  the  brief  de- 
•criptioii  here  to  hv  given. 

It  is  unnect*.«<sary  in  r<^Iat<»  tlu*  early  history  of  the  suhje<*t  in 
thbfttate,  for,  although  the  W(»rk  of  Nichols,  Karlnw,  and  others, 
was  mcwt  inten^ting  and  valuable,  it  was  not  until  the  State 
Board  of  Health  Ugfin  its  investigation.s  in  18S7  that  much 
attention  wiut  given  to  the  quantitative  determination  of  the 
microscopical  organi.*»ms.  The  method  of  examination  fm<t 
used  was  the  **  cloth  ineth<H|  "  of  G.  11.  Park(*r.  Two  hundre<l 
cubic  centimeten<  of  tin*  water  was  poured  through  a  funnel 
over  the  neck  4»f  which  a  pi<^eof  tine  cloth  wiu<  firmly  tiinl^and 

*T1m  ■umArofiicml  <>&aminaUon(lr«U  only  with  the  («>ni|»anitiv(-lT  lArf*  fonw 
0#  •trro-organUm*.  •ti*  h  &«  the  «l|pi-,  infuMiria.  «<i4\.  mtu\  U  not  cHutrrntrd  with  lh« 
iIm  modj  (>f  which  foriiM  an  etitirwly  cUtUiict  brmnch  nf  mtuiMry  Uologjr. 
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the  organisms  caught  by  the  cloth  were  subseqaently  trans- 
ferred to  a  small  quantity  of  water,  and  placed  under  the  micro- 
scope  for  identification  and  enumeration.  In  June,  1888,  the 
"  cloth  method  "  was  superseded  by  the  "  sand  method  "  devised 
by  A.  L.  Kean,  and  improved  by  Prof.  Sedgwick.  The  water 
was  filtered  through  sand  instead  of  cloth,  after  which  the  sand 
with  its  collected  organisms  was  washed  into  a  deep  cell  and 
placed  on  the  stage  of  the  microscope.  To  assist  in  the  enu- 
meration the  bottom  of  the  cell  was  ruled  in  squares.  This 
method  was  used  until  November,  1890,  when  the  Sedgwick- 
Rafter  method,  hereafter  described,  was  adopted.  This  method^ 
with  but  slight  modifications,  has  been  used  to  the  present 
time.  In  the  course  of  the  whole  series  of  investigations  by 
the  State  Board  of  Health  it  is  estimated  that  upwards  of 
16,000  samples  of  water  have  been  submitted  to  microscopical 
examination — 2,000  by  the  cloth  method,  2,000  by  the  sand 
method,  and  12,000  by  the  Sedgwick -Rafter  method.  The 
samples  cover  all  parts  of  the  state,  and  include  almost  all  possi- 
ble sources  of  water  supply — lakes,  ponds,  artificial  reservoirs,, 
brooks,  rivers,  springs,  wells,  filter  galleries,  etc. 

Next  in  importance  to  the  work  of  the  State  Board  of  Healthy 
and  in  some  respects  surpassing  it,  is  the  biological  work  of  the 
Boston  Water  Supply  Department.  These  investigations  have 
involved  the  examination  of  more  than  20,000  samples  of  water, 
collected  chiefly  from  the  various  portions  of  the  city  supply. 
The  Sedgwick-Rafter  method  has  been  used  from  the  start, 
though  from  time  to  time  several  improvements  have  been  in- 
troduced. 

In  the  summer  of  1893  the  Public  Water  Board  of  the  City 
of  Lynn  fitted  up  a  biological  laboratory  in  the  basement  of  the 
city  hall  for  the  weekly  microscopical  and  bacteriological  ex- 
amination of  the  water  supply.  The  bacteriological  work  was 
not  continued  long,  but  the  microscopical  examinations  are 
still  being  made.  The  total  number  of  examinations  by  the 
Sedgwick-Rafter  method  now  exceeds  2,000. 

The  grand  total  of  the  number  of  microscopical  examina- 
tions made  in  these  three  laboratories  added  to  a  large  number 
made  by  F.  F.  Forbes  in  his  studies  of  the  Brookline  water» 
and  by  others  interested  in  the  subject,  is  not  far  from  40,000. 
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As  the  biological  laboratory  of  the  Boston  Water  Works  is 
typical  of  the  methods  and  nature  of  the  work  under  discussion, 
a  description  of  it  will  occupy  the  remaining  portion  of  this 
paper.  It  was  established  in  the  fall  of  1889  by  Mr.  Desmond 
Pill  Gerald,  C.  E.,  Supt.  of  the  Western  Division  of  the  Water 
Works,  and  since  then  the  work  has  been  carried  on  under  his 
general  direction.  Prof.  James  I.  Peck  had  charge  of  the 
laboratory  during  the  first  few  months  of  its  existence ;  but 
since  January  1, 189<),  it  has  been  in  charge  of  the  writer.  The 
working  force  consists  of  one  biologist,  two  (sometimes  three) 
assistant  biologists,  and  a  number  of  attendants  at  the  various 
reservoirs  who  devote  a  portion  of  their  time  to  the  collecting 
of  samples,  the  observation  of  temperature,  etc.  The  laboratory 
building  is  situated  upon  the  shore  of  the  beautiful  Chestnut 
Hill  Reservoir.  (PlateXIII.)  It  is  near  the  high  service  pump- 
ing station,from  which  it  receives  steam  heat  and  electric  light 
A  gas  machine  supplii's  it  with  gas. 

The  object  of  the  laboratory  work  is  to  ascertain  and  keep 
rsconl  of  the  condition  <»f  the  water  in  all  part^  of  the  supply 
at  all  times.  Ke|)orts  are  made  weekly  to  the  Su|)erintendent 
and  Water  Commissioner.  Th<>se  enable  the  sup|)ly  to  be  man- 
ager! in  the  In^st  possible  manner  so  far  as  the  quality  of  the 
water  is  concerne<l,  and  they  have  more  than  once  prevented 
water  of  inferior  ({uality  frou)  being  sent  into  the  city. 

The  work  of  the  laboratorv  mav  be  eonsidere<l  under  the 
following  heads;  1.  Knvironniental  an<l  Phy.sical ;  2.  Micro- 
scopical; 3.  Uacteriologieal :  4.  Photomicrographieal ;  Tk  Kx- 
perimeiital. 

1.  KnvironmnUal  and  Vlnj^icai — Samples  of  water  for  exanj- 
iuation  an*  eollet'te^l  wi*c*kly  from  all  part^  of  the  supply, 
namely,  from  Lake  ( V>eliituale,  the  Sutlbnry  Storage  Kc»s4»rvoir8 
and  their  inflowing  !4tn*ainH.  the  a<|U(*<lucti4,  di.Htributing  reser- 
voirs and  mTvice  pi|>et»,  and  s€»nt  by  express  to  the  laborat4)ry. 
Glaas§t^jp{>enHl.  on(t<litre  lK>ttleM  are  useil,  thoroughly  |»aeked 
in  felt-lined  box4*ff.  In  all  the  rescTVoirssamph^  are  rol]ecte<l 
at  the  0urfac*e,  nii<l-depth,  and  bottom.  The  following  appara- 
tus (Plate  XIV.)  has  lMH*n  ff»und  the  most  convenient  forscKTur- 
ing  samples  from  l>eneath  the  surface.    The  frame  for  holding 
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the  bottle  consists  of  a  brass  wire  (A)  attached  to  a  weight  (B) 
from  which  strips  of  brass  extend  upwards  terminating  in  clips 
(G).  These  brass  strips  have  considerable  spring,  and  serve  to 
hold  the  bottle  in  place.  The  frame  is  supported  by  the  spring 
(F)  attached  to  the  sinking  rope  (E).  A  flexible  cord  (O)  extends 
from  the  top  of  the  spring  (E)  to  the  stopper  (H)  of  the  bottle. 
The  length  of  this  cord  and  the  length  and  stiffness  of  the 
spring  are  so  adjusted  that  when  the  apparatus  is  suspended 
in  the  water  the  flexible  cord  will  be  a  little  slack.  In  this 
condition  it  is  lowered  to  the  required  depth.  A  sudded  jexk 
given  to  the  sinking  rope  stretches  the  spring,  produces  tension 
on  the  flexible  cord,  and  pulls  out  the  stopper.  A  slack  safety 
cord  (not  shown  in  the  figure)  extends  from  E  to  J  to  prevent 
too  great  a  stretching  of  the  spring  and  to  guard  against  loss 
of  apparatus  in  case  the  spring  should  break.  For  great  depths, 
where  the  pressure  is  too  great  to  allow  of  the  stopper  being  re- 
moved, a  smaller  aperture  is  used. 

The  temperature  of  each  sample  is  recorded  at  the  time  of 
collection,  and  additional  series  of  observations  upon  the  tern- 
perature  of  the  water  at  various  depth  are  carried  on,  using  for 
this  purpose  the  newly  invented  Thermophone.  These  obser- 
vations give  useful  information  regarding  the  circulation  of 
the  water.  When  the  samples  reach  the  laboratory,  record  is 
made  of  the  color  (using  the  platinum-cobalt  standard  in  a 
colorimeter  of  special  design),  transparency,  amount  of  sedi- 
ment, taste,  and  odor. 

Environmental  studies  are  carried  on  by  personal  inspection 
of  the  watershed,  and  the  collection  of  numerous  extra  samples 
from  the  small  brooks  and  feeders.  These  inspection  trips  are 
made  whenever  anything  abnormal  appears  in  the  condition 
of  the  water. 

2.  Minroscopkcd. — The  microscopical  work  is  the  most  import- 
ant part  of  the  laboratory  routine.  It  consists  chiefly  in  the 
quantitative  determination  of  the  various  micro-organisms 
(except  the  bacteria)  in  each  sample  of  water  by  the  Sedgwick- 
Rafter  method.  At  the  present  time  this  is  carried  on  as  fol- 
lows :  500  c.c.  of  the  water  to  be  examined  is  filtered  through 
a  thin  layer  of  quartz  sand  supported  at  the  bottom  of  a  cylin- 
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drieal  glais  fonnel  apon  a  perforated  rubber  stopper,  covered 
with  a  disc  of  bolting  cloth,  the  filtration  sometimes  being 
haslened  by  the  use  of  the  aspirator.  The  sand  with  whatever 
organisms  have  collected  upon  it  is  then  washed  into  a  test 
lobe  with  5  or  10  c.c.  of  distilled  water,  thus  concentrating  the 
organisma  This  tube  is  shaken,  and  the  water  decanted  to  a 
second  tube,  the  sand  being  left  behind.  1  c.c.  of  this  fluid 
ooolaining  theconcentraUnl  organisms  is  next  placed  in  a  cell, 
50x  20  mm.  and  1  mm.  deep,  covered  with  a  thick  cover  glass 
and  placed  under  the  microscope.  A  ruled  square  in  the  mi- 
crometer ocular  covers  one  square  millimeter  on  the  stage,  i.  f., 
one-thousandth  of  the  area  of  the  cell.  The  organisms  seen  with- 
in this  square  are  then  counte<l,  and  the  cell  is  moved  so  that 
other  portions  come  into  view.  Having  counted  a  definite 
number  of  these  squares  the  determination  of  the  number  of  or- 
ganisms in  the  original  sample  is  a  matter  of  calculation.  On 
aecount  of  the  great  variety  in  size  which  the  different  organ- 
isms preeent  it  has  been  found  ex[>edient  to  adopt  a  standard 
unit  of  size  (400  scjuare  microns)  in  terms  of  which  all  organ- 
ifliis  are  recorde<I.  The  organisms  are  classified  according  to 
the  following  convonioiit  gnmping:  1.  Diatomaac  ;  2.  Chloro- 
phyceas  3.  Cyanophyceic ;  4.  Funj;i ;  5.  Khizopoda ;  0.  In- 
fusoria;  7.  Kotifera;  H.  Crustacea;  0.  Miscellantfous. 

Occasionally  microficopical  examinations  an*  made  in  the 
field,  in  order  to  study  the  «anipl(*  while  fresh  and  before  the 
organisms  have  begun  to  break  up.  Forthi.s  pur[>osi»  a  conve- 
nient |M>rtable  outfit  \h  [>rovide<l.  Another  featurt*  of  the  micro- 
soofiical  a'ork  oonHJsts  of  the  examination  of  material  from  the 
shores  and  bottiims  of  the  reservoirs,  tlie  (irganisniM  growing  in 
the  swam|is,  along  the  streams,  and  u]>on  the  walls  of  the 
aqoeductj  and  distribution  pipes. 

3.  lioiirruJitfjiral. — The  Imcteriological  work  is  chiefly  the 
weekly  determination  of  the  numlNT  of  bacteria  in  the  water 
of  the  aqucHiucts,  distribution  res<*rvoini  and  m^rvioe  pi]»es  by 
means  of  the  ordinary  methods  of  culture.  More  or  less  study 
is  given  to  the  various  sfKK^ies  observed,  and  a  can*ful  watch  is 
ke|»t  for  the  presence  of  (oii  a/y/uiiunu,  wIkmh*  prt*sence  to  a 
oertain  extent  is  considere<l  an  index  of  iK)llution.     At  some- 
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what  longer  intervals  samples  for  bacteriological  examination 
are  collected  from  the  brooks  in  the  more  thickly  settled  por- 
tions of  the  watershed  and  from  the  various  filter-beds.  &Lm- 
ples  from  beneath  the  surface  of  the  reservoirs  are  collected 
in  sterilized  vacuum  tubes,  lowered  to  position  in  heaTy  lead 
tubes;  the  seal  is  broken  by  an  arrangement  of  spring  and 
flexible  cord  in  a  manner  similar  to  that  described  above.  On 
account  of  the  uncertainty  which  surrounds  the  methods  of 
bacteriology  at  the  present  day  comparatively  little  of  the 
bacteriological  work  has  been  published. 

4.  PhotomicrographicaL — For  some  time  after  the  establish- 
ment of  the  laboratory  much  attention  was  given  to  the  subject 
of  photography,  and  excellent  photomicrographs  of  most  of  the 
important  organisms  have  been  secured.  Of  late  the  time  re- 
quired for  this  work  has  been  given  over  to  the'  more  important 
bacteriological  investigations. 

5.  Experimental. — In  addition  to  the  routine  work  many 
experiments  of  a  practical  and  scientific  nature  have  been 
carried  on.  Of  the  subjects  investigated  the  following  maybe 
given  as  illustrations :  The  cause  of  the  seasonal  distribntioD 
of  the  various  classes  of  organisms.  The  effect  of  temperature, 
light  and  air  upon  the  growth  of  diatoms.  The  cause  and 
extent  of  the  taste  produced  in  water  by  organisms.  The  effect 
of  swamps  upon  the  quality  of  a  water  supply.  A  study  of 
*' stagnation  phenomena"  in  a  deep  pond.  The  bleaching  ac- 
tion of  sunlight.  The  efficiency  of  sand  and  mechanical  filtra- 
tion in  the  purification  of  water. 

Comparatively  little  rhnnical  work  is  done  in  the  laboratory, 
as  this  branch  of  the  subject  is  deemed  sufficiently  treated  in 
the  monthly  examinations  of  the  Suite  Ifcard  of  Health. 

Taken  together,  all  the  biological  work  of  the  character  de- 
scribed that  has  been  done  in  Massachusetts  during  the  past 
ten  years  is  of  great  value  from  a  purely  scientific  as  well  as 
from  a  sanitary  standpoint ;  and  the  increasing  importance  of 
the  subject  and  the  growing  interest  in  limnological  studies  in 
other  countries  make  it  desirable  that  this  work  should  be 
better  known.  It  is  the  intention  to  bring  together  in  this 
series  of  articles  an  outline  of  the  work  done,  and  some  of  the 
most  important  of  the  results  obtained,  treating  the  subject 
not  so  much  from  a  sanitary  as  from  a  biological  point  of  view. 
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EDITOR'S!  A  BLE.» 

That  the  bumao  miud  works  simiUrlj  under  similar  circumstanoes, 
it  w<tll  known.  That  tbe  tendencies  of  thought  are  similar  at  similar 
pariods  of  life  and  experience,  in  also  well  known.  The  scientific  mind 
presents  such  phenomena  no  lees  than  the  minds  of  other  men,  but 
■Kidifted  br  the  conditions  nece^sarj  to  its  peculiar  occupation.  \Vhat 
■atoraliit  doen  not  know  that  the  joung  investigator  has  a  tendencj  to 
«xa|Q(enite  the  defects  and  error*  of  his  pretlecesson,  and  that  he  takes 
great  delight  in  ex|>osing  the  same?  This  tendencj  generally  disap- 
pear* as  iuccesi  in  research  rewards  his  own  exertions.  Who  does  not 
know  with  what  lofly  i»corn  the  anatomijit  and  histologist  regards  the 
diacoverer  of  previously  unknown  sfieciea,  and  him  who  arranges  the 
aama  according  to  their  characters  in  systematic  order.  And  yet.aAer 
he  has  made  a  good  record  of  errorx  in  capital  questions  for  want  of 
•yslematic  knowledge,  he  is  at  last  glad  to  have  the  taxonomist  identify 
his  specimens  fur  him.  That  any  one  should  think  the  describing  of 
cells  or  nuclei  more  i^ientific  than  the  describing  of  feathers  or  scales, 
is  only  due  to  the  resftect  for  than maturgy  which  still  lingers  in  the 
aetentifir  mind,  while  it  riuif*  riot  in  the  [M)pulac*e.  It  will  not  l>e  long  be- 
foHp  it  will  \ftf  as  scientific  to  see  a  thing  with  the  naked  eye,  as  to  see  it 
tbr«>ugh  a  lima*  tulie  furni«he<i  with  lenses.  If  to  such  merit  l>e  adde<l 
the  further  «»ne  of  jmhli*hiiig  l»eaiitifully  t^tloreil  )>ictures,  a  higher 
flight  for  Acientific  thought  has  l>een  attains).  Whilt*  an  ini(M>rtant 
adjunct  of  biologic  n'stt^arch,  stH*tion  cutting  is  n<it  the  only  guidr  to  a 
knowledge  of  hiol<igy.  as  may  l>e  readily  derivt*<i  by  a  reading  of  the 
remarkable  hy(K»ihc«<*s  put  forth  fn»ni  time  t4»  time  in  mattvrti  of  phylo- 
ippoy,  by  the  rultivaton»  of  this  fine  art.  It  is  time  that  managi*rs  of 
«durati<mal  institutions  in  Atnerira  knew  that  to  learn  how  to  cut  and 
sCaio  sections  in  <fermanr  d'H^s  not  necesHarilv  make  a  man  either  a 
kiM)wer  «»r  teacher  of  biolo^ry.  .\hd  this  brings  us  U\  the  f|iiestit»n  of 
arientifio  fads  or  fa«hion».  We  have  no  fault  to  find  with  them,  but 
eite  them  in  further  ftnH)rorthe  truism  that  human  minds  are  at  Imsis 
vary  much  alike.  An  able  inve^tii^ator  of  |M»pular  |M*nMiiiality,  can 
aaatly  create  a  fad,  «*s|»e<*ially  among  his  fiatriotic  Ck»untrymen. 

*  Tkitt  ftii«irl  rmmy  markt^i  br  «Hjr  latr  lamented  <  'hi«*f  Kiiilor  "  I*  <iit«»hal  "  i«  <»iie 
WtW  last  frr>a  ht*  |x*fi  whiih  will  a|>|»rar  in  thai  t^luinn  It  i«  a|>|*fi»|iriatrly 
§immfmX  in  lbef»ran«l  ufit«*<  tiiiK-al  in  trratmeni  :  ii«*v<*rth«*l<«a  itt^mtatiMi  »tM<  ix>un- 
•vl  to  iW  biMiilinK  nalurali*l.  and  i«  frt*m  a  maairr  who  ha*  had  ^rrmi  c*i|ieri- 
W«  hctt/tilr  rfitimic^id  it  t**  5<mnic  MudentM.  —  1*.   K. 
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National  characteristioB  are  often  reflected  in  the  scioitifie  men  of 
difibrent  nations.  This  it  seen  in  the  varied  manner  of  reception  of  tbe 
new  candidate  for  scientific  recognition  in  different  countries.  If  be 
have  monej  and  proper  social  endorsement,  our  English  speaking 
cousins  receive  him  without  question.  If  he  have  neither  of  theso 
things,  he  is  received  with  tail  in  air,  the  hairs  of  the  median  doml 
line  elevated,  a  tremulous  movement  of  the  upper  lip  of  one  side; 
espedallj  if  he  have  discovered  man j  new  species.  In  France  ha  is 
received  with  open  arms.    In  Qerman j  he  is  received  on  his  merita. 


RECENT  LITERATURE. 

Life  in  Ponds  and  Streams.' — Considerable  labor  was  evi- 
dently spent  in  compiling  this  collector's  hand-book,  which,  in  spite  of 
several  very  bad  blunders,  will  doubtless  be  of  much  use  to  the 
amateur  collector.  Americans  would  prefer  a  band-book  dealing 
the  fauna  of  their  own  ponds  and  streams.  However,  the  genera]  plan 
of  the  work  is  a  good  one ;  the  animal  kingdom  is  briefly  passed  in  re> 
view,  directions  are  given  for  tbe  construction  of  apparatus,  for  the  con* 
struction  and  care  of  aquaria,  and  then  the  different  animal  groups 
treated  somewhat  in  detaiL  Keys  are  given  that  will  enable  the  Brit- 
ish collector  to  readily  identify  his  discoveries. 

It  18  unfortunate  that  in  several  iustances  the  work  is  marred  by 
some  very  glaring  blunders.  A  figure  of  a  species  of  Scolapendra  is 
given  with  the  legend,  **  Tbe  centipede  (Lithobiusy*,  Another  equally 
bad  error  occurs  in  the  case  of  a  figure  of  one  of  the  most  ordinary 
three  lens  pocket  magnifiers,  which  is  called  **  The  Coddington  lens.** 
Further,  those  familiar  with  the  group  of  insects  and  related  forms 
will  be  astonished  to  find  that  the  author  begins  with  the  Hemiptera 
and  follows  thero  with  the  Thysanura  after  saying  that  he  will  begin  his 
enumeration  of  the  orders  with  the  lowest.  Exception  also  may  be 
taken  to  the  use  of  the  adjective  "  gellatinous "  in  speaking  of  the 
amoeba. 

8uch  an  exhibition  of  carelessness  or  indifference  considerably  deters 
one  from  giving  the  recommendation  that  one  might  otherwise  be  in- 
clined to  give. — F.  C.  K. 

'  VV.  Fumeauz,  12  mo., 399  pp.,  31 1  figs  ,  8  pb.  (colored  t.  LangmsiM,  Qreco  A 
Co.,  1896;   price  $3  M. 
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Year  Book  of  the  U.  S.  Agricultural  Department  for  1895.* 
•—It  hm  been  the  aim  of  the  Department  of  Apricultare  to  make  this 
leport  for  1896  a  cuocbe  reference  book  of  useful  information  for  all 
vhoare  iotereeted  in  agricultural  purauita  It  oonsitta  of  (1)  a  general 
leport  of  the  operation!  of  the  Department,  (2)  a  eeriet  of  popular 
vell41lQfCrated  cesajs  ditcufting  the  reeulttof  inveatigationiin  agricul- 
Caral  leieoce,  or  new  developroenta  in  farm  practice,  (3)  an  appendix 
eoataining  information  compiled  from  mifcellaneoui  government  pub- 
Heitiooa.  The  volume  it  etpeciallj  adapted  to  the  farmera  of  the 
emintnr. 

Macb*8  Popular  Lecturea.'— A  eeriea  of  twelve  popular  iden- 
tific  lectures  delivered  by  Herr  Mach  during  the  years  1864-94,  are 
here  published  in  collected  form  for  the  6rst  time.  The  volume  at 
hand  is  an  English  translation  by  T.  J.  MrCorroick,  whose  version  is 
esdoffaed  by  Herr  Mach.  The  subjects  are  chosen  from  the  field  of 
Phjaica.  In  all,  twelve  lectures  are  given,  four  of  which  are  of  a 
pbiloaophical  character,  and  deal  with  the  methods  and  nature  of 
itific  inquiry. 


Martin'a  Human  Body.*— We  have  here  the  seventh  edition  of 
the  well-known  text-lMK>k,  originally  isnueil  in  1880.  The  present  edi- 
tion has  been  brought  up  to  dnte  by  revision  and  correction  of  the  t>ld 
text,  and  by  \\w  addition  of  new  matter,  es|iecially  in  connection  with 
the  canliar  and  raiKnilar  nerven,  and  the  physiology  of  the  brain.  In 
tiA  present  form  it  Maiidt  chise  to  the  ideal  text  liook.  The  facts  are 
Slated  iiiiiiply  and  ixjncisely,  re|>etition  avoided,  and,  in  gf*nenil,its  aim 
to  \tt  to  prment  what  u  kiif»wn  as  such,  but  at  the  same  time  to 
opportunities  for  further  discoveries  in  physiologi(*al  iicienoe. 
The  illutt rations  are  numerous  and  well  chosen.  About  thirty, 
diaftranimatic,  were  drawn  esfiecially  for  the  work. 


Geology  of  Pennaylvania.*— This  work  constitutes  Vol.  Ill,  Pt. 
1  of  the  Summary  lH>scription  of  the  (teology  of  the  State.  It  con- 
latns  rn»r   I^esley's  chapters  on  the  subcun)(lomerate  measures,  Mr. 


*  Y«ar  Hnok  f»f  the  ('.  S.  I»r|iartinmt  of  Afftculturc  for  \W^k     WmhlDatan. 

*  FdpuUr  M^nfiftr  I^frturw  Wy  Karmt  Mftih.  Trmiulaird  hy  T.  J.  MeC  or- 
■ikk.     (  btcacu     <>|>m  (  ourt  Pub.  (  o  ,  INIM 

*T1m  llumaii  liodv  Ity  II  Nrvell  Martin.  Sevrnth  r<litiiiti.  r«vi««d.  Nw 
Ycrk,  lftr»     llrory  Holt  Aio.  Pub. 

^HiiflUBary  Hoai  lir|K>n  PrnntylrAnia  (ffohifica]  Survey.  Vol.  Ill,  Pi  I, 
liM.    CarbuoiferuuB 
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d'iDvillien'  report  on  the  Mauch  Chunk  red  shale  and  Pottsrille 
glomerate  aeries,  outside  of  the  anthracite  region,  and  the  results  of 
Mr.  A.  Dw.  Smith's  studies  of  the  anthracite  coal  measures. 

From  the  report  upon  the  Mauch  Chunk  shales  we  find  that  geolo* 
gists  still  have  before  them  the  problem  of  the  abrupt  transition  fron 
the  finest  red  mud  to  the  coarsest  pudding  stone  or  gravel  rock  which 
is  observed  throughout  the  eastern  part  of  the  State,  a  tranaiticMi  which 
does  not  conform  to  any  theory  yet  devised. 

Mr.  Smith's  paper  is  a  detailed  account  of  the  comparative  quantity 
and  quality  of  the  coal  basins  in  the  difierent  "  fields"  of  the  anthra- 
cite region. 

The  illustrations  include  190  page  plates  showing  maps,  sections  and 
diagrams,  and  figures  of  the  representative  fossil  forms  found  in  the 
beds  under  discussion. 

U.  S.  Commiasion  of  Fiah  and  Fiaheries,  Pt.  XX.* — This 

volume  contains  the  reports  of  the  Commissioner  and  his  assistants  for 
the  year  ending  June  30,  1894.  The  subjects  to  which  attention  is 
directed  are  the  propagation  and  distribution  of  food-fishes  and  the  ez* 
plorations  of  fishing-grounds.  More  than  half  of  the  volume  is  de- 
voted to  appendices  comprising  papers  by  specialists  based  on  the  work 
of  the  Commission. 

The  summary  of  distribution  shows  that  during  the  year  33  spedea 
of  fish  and  1  crustacean,  the  lobster,  were  sent  to  various  parts  of  the 
United  States  and  to  the  following  foreign  countries  :  Canada,  Mexico, 
United  States  of  Columbia,  Belgium,  France,  Scotland,  Switzerland, 
and  Japan. 

Animals  at  Work  and  Play.^ — This  little  volume,  of  some  320 
page^,  comprises  a  series  of  papers  dealing  with  the  general  activities 
and  emotions  of  animals  in  their  every  day  life.  The  author  points 
out  their  little  fads  in  beil-niaking  and  in  house-keeping  generally ; 
their  social  instincts,  fondness  for  play  and  consequent  sense  of  humor; 
their  delight  in  |)ersona1  cleanliness  and  the  difierent  methods  of  mak- 
ing their  **  toilettes; ''  how  they  resort  to  herbs  for  ailments,  and  a  va- 
riety of  other  interesting  customs  among  what  we  are  pleased  to  term 
"the  lower  creatures.'*  In  fact,  he  so  '*  humanizes'*  his  birds  and 
beasts  that  the  reader  finds  them  most  companionable.     One  chapter 

*  Report  of  the  I'.  S.  (k>mmi86ioner  Hsh  and  Fisheries  for  the  year  ending  JaB« 
30,  lSy4.     Washington,  1896. 

^VnimaLs  at  Work  and  Play.  By  C.  J.  Cornish.  Macmillan  &  Co,,  New 
York.  lHy«.8vo.,  11.75. 
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of  «q»dal  iotereit  is  **  Hoinet  for  Wild  Birdt»"  offering  suggestions  for 
cotidng  Diigrmting  birds  to  eetablbh  themselves  in  places  where  thej 
Are  needed  either  as  insect-catchers  or  where  thej  are  wanted  to  fulfil 
ibcir  misnon  of  song  and  beauty. 

Annual  Report  for  1894,  Geological  Survey  of  Canada.* — 
This  Tolume  includes,  besides  the  summarj  report  of  the  Director  of 
the  Survej,  a  series  of  seven  systematic,  detailed  reports  on  special 
work  in  particular  regions  of  the  Dominion.  These  several  reports 
have  been  previously  issued,  as  completed,  and  may  be  obtained  sep- 
aratelv. 

The  Director's  report  includes  extended  notices  of  the  preliminary 
results  of  the  various  scientific  investigations  and  explorations  in  the 
field,  notably  those  of  Mr.  A.  P.  Ix>w  in  Labrador  and  Mr.  J.  B.  Tyr- 
rel  in  a  second  exfiedition  to  the  country  west  of  Hudson  Bay  and 
moith  of  the  Churchill  River.  Attention  also  is  called  to  the  import- 
aaoe  of  the  investigations  of  the  petroleum  fields  of  Athabasca  and 
•ortbem  Alberta,  as  all  indications  favor  the  existence  of  a  great  oil- 
bearing  region  in  the  northwest. 

The  volume  comprises  1206  pages.  It  is  accompanied  by  eleven 
nap  and  illuitrated  by  fifleen  plates  and  diagrams,  besides  a  number 
of  figures  in  the  text 

Thaxter'a  Laboulbeniacese.* — In  a  stately  <)uart4»  volume  of 
two  hundred  and  forty*two  beautifully  printed  pages  and  twenty-six 
plates  crowded  with  six  hundred  and  seventy-two  elegantly  drawn  fig- 
ures, Dr.  Thaxter  maken  a  notable  addition  to  botanical  science.  Be- 
ginning hti  •tudien  in  18%  when  the  known  s|>ecies  in  the  world  were 
but  fiftren.  of  which  but  one  was  known  to  l)e  North  American,  the 
author  ha*  brf)ught  to  lij^ht  m>  many  new  Apecios  that  to  day  there  are 
ao  leas  than  one  hundred  and  fifty-ei^ht  known,  and  he  estimates  that 
when  all  the  »|)erieii  thnKi^hout  the  wt)rld  are  discovered,  the  ti>tal 
number  mar  Im*  from  five  hundrr<l  to  one  thotnuind.  Thus  there  is 
iojected  into  f»ur  fiyftteni  of  the  fun^i  a  gnuip  of  no  mean  imfHirtanoe  in 
poiot  of  nuniliem,  wliioli  hitherto  han  l>een  mi  little  known  as  t<»  l>e 
prsUy  generally  ignore<l.  llereaAer,  even  a  general  survey  of  the 
ftiBgi  must  include  some  notice*  of  this  gniup. 

'AaaiiaJ  lU\*f»rX  for  l*«1>4  new  nerir*  ,  Vul  VII,  (»w»U»jncml  Sunrrr  of  Can« 
•da.     CHUva.  IWM 

*  CoQtribulioo  TowartU  ■  Moiio|rrm{>h  of  the  lAlK>uHtrnisi*nr.  Itj  lioland 
Thastsr.  MefDotn  of  thr  Anienran  Aradrmy  of  \rU  and  SrirtKr*.  XII-  1^ 
May  H,  ImWi,  |MtblUhc«l  iNH-vmber,  IHim 
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The  Labou]beniaoe»  are  minute,  italked  and  commonlj  brittle-bear- 
ing parasites  occurring  upon  beetles  and,  to  a  less  extent,  other  insects. 
Thej  are  so  small  that  only  the  keenest  eyes  can  detect  them  without 
the  aid  of  a  good  pocket-lens.  They  are  most  common  upon  inserts 
living  in  moist  places,  although  by  no  means  uncommon  upon  those 
living  in  other  situations.  A  close  examination  of  any  entomological 
collection  of  beetles  is  almost  certain  to  be  rewarded  by  the  discovery 
of  many  specimens.  Dr.  Thaxter  recommends  examining  the  beetles 
suspected  of  harboring  these  parasites  first  over  a  dull  white  and  then 
over  a  black  surface,  using  a  hand- lens  magnifying  from  eight  to  ten 
diameters.  ''  Every  portion  of  the  insect  should  be  examined  in  differ- 
ent positions,  and  when  the  parasites  have  been  discovered,  they  should 
be  removed  by  means  of  a  dissectingneedle  inserted  in  a  match  fiir 
enough  to  give  it  the  requisite  stifihess,  while  its  apex  should  have  been 
ground  on  a  fine  oil-stone  until  a  sharp,  slightly  oblique  chisel-point 
has  been  obtained.  With  such  a  point,  the  individuals  are  scraped  off 
without  much  difficulty,  and  should  be  transferred  to  a  very  small  drop 
of  water  on  the  slide." 

Structurally,  these  tiny  fungi  have  the  following  characteristics :  ''A 
main  body,  or  receptacle,  is  fixed  by  means  of  a  blackened  base,  or  foot, 
to  the  integument  of  the  host,  and  consists,  in  most  cases,  of  a  very 
small  number  of  cells  differently  arranged  in  different  genera.  This 
receptacle  gives  rise  above  to  certain  peculiar  appendages  of  very  vari- 
able form,  coromouly  connected  with  the  production  of  the  male  sex- 
ual organs ;  while  from  the  same  individual,  with  few  exceptions,  in 
which  the  plants  are  dioecious,  female  organs  are  also  variously  pro- 
duced, from  which  perithecia  are  eventually  developed.  In  the  peri- 
thecia,  which  may  arise,  singly  or  in  considerable  numbers  from  a 
given  individual,  and  which  are  quite  remarkable  in  structure,  are  pro- 
duced the  reproductive  bodies  or  ascospores  that  are  formed  in  asci 
identical  in  all  respects  with  the  organs  thus  named  in  other  members 
of  the  great  group  of  ascomycetous  fungi." 

A  close  study  of  the  structure  of  these  minute  plants  shows  clearly 
their  relationship  to  the  Rliodophyceas  and  since  they  are  also,  without 
doubt,  true  Ascomyceteie,  we  have  here  a  strong  suggestion  as  to  the 
origin  of  the  asco- fungi.  The  author's  guarded  remarks  that  such  a 
sup(K)8ition  "is  not  unworthy  of  consideration/'  and  that  such  a  theory 
"is  more  probable  as  well  as  more  logical  than  that  which  is  usually 
held,"  are  quite  justified  by  the  structure  which  he  so  clearly  describes 
and  figures.  This  work  is  theiefore  a  welcome  confirmation  of  the 
views  of  thoM  who,  like  the  present  reviewer,  have  held;on  theoretical 
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gfouoda  that  the  AacomjceCefi*  are  modified  aod  degraded  Rhodopbj* 

The  genera  are  diipoeed  at  follows  by  Dr.  Thaxter : — 

Familj  LABOULBENIACE.*:. 

Oroqp  I,  EiriMK3E?«.r^  with  antherozoid  produced  eodogenouilj. 

Order  Pefriuchiellee. 

Cftnera  Dimorphomyeei,  Dimeromyct*,  < 'antharamyeefi,  Haplomyee$^ 
EwnntKaromfcrs,  Oimptomyees,  Enarihromyees,  Peyrkfchiella^  Dieho- 
aiypfi,  Hfdravmyee*t  ChUonomvces. 

Order  Laboulbeniese. 

Genera  Awkorphomyrrs,  HelminUiopKana,  Siigmatamyrei^  Jdiomfftes^ 
Qnrikmmyt^s,  Khndinomyre*,  Khigomyc^,  Labouibenia^  Tetraiomyee$f 
IHplmnyttSt  Khaehtnnyfrs,  Chadomycts^  Sphtteromyce$,  Compiomyeei^ 
Mo^KomyetM. 

Group  II.  ExiMSKN.c,  with  aotheroxoida  produced  exogeoouslj. 
Order  Zodiomvcetete. 
Ctenera  OmUimyrtM,  ZotiiomvceM,  — Charles  E.  BEasEY. 

Recent  Text^Booka. — Smie  veare  ago  we  noticed  the  first  fmrt  of 
an  Introduction  to  Entomology  by  Pn>retS()rComst4>ck,  and  we  thought 
when  we  rNeivcxi  the  pnrM-nt  volume'  that  we  at  last  had  the  completed 
work  ;  but  a  moment**  examiiiAtion  showed  that  we  had  instead  an  en- 
iirelf  new  work,  Mmiewhat  smaller  than  the  other  would  huve  been. 
It  is  eaientially  a  work  for  the  iietfiuner  in  entomology,  and  contains 
jusC  those  thinfcw  alM>ut  f»|)ei*ief*  which  the  lieginner  wants  to  know.  It 
begins  nith  an  esf«ay  4»n  rlaiwification,  etc.,  and  then  |MUises  to  a  oonsid- 
•ration  of  the  ArthroiHKin.  in  which  the  (Vu«tac*ea  and  Myrio|>oda  are 
dtsmiMe«l  with  dliort  thrift  and  the  Araohnida  are  treated  with  a  little 
more  detail,  and  then  U^^in^  the  dimMjMion  o(  the  insects  pro|»er  (i.  r, 
IIexa|lod9^  The  tM*nertil  account  of  these  is  rather  ^hort,  but  i«  clear 
and  accurate  as  a  whob*.  Thene  subjerts  already  mentif»ne<l  <K*cu|iy  77 
pagm.  the  revit  i«  ileVfitcMl  t4»  claiuiitioation.  rroti«ii«4»r  ComstcK-k  di%'ides 
the  inse«*tii  into  the  i  )nleri* : — Thyfianura,  Kphemerida.  <  Monata,  Pb^ 
coptera,  Isoptera,  <*orr<»4l«*iitia,  Mallopha^a,  I)erma|»t4*ra.  (>rthfi|»t4*ra, 
Phyif>|Mida,  Ilemiptcra.  Neiiroptt-ra.  Me<»aptem,  Trirboplera.  Lipido|>- 
tera,  I>i|>lera,  Siphonopt4*niM  oletiptera,  Ilynienoptera — and  theae  are 
tTHited  in  the  onler  given.  The  author,  bowe%'er,  disarm*  rritisism  of 
this  arrangement  by  hi}*  words  on  p.  77.     Anion^  the  S|>e«*ially  notice- 

*\  Mamial  for  tht*  >cuiU  of  In«4<cU.     lir  Juhn   llfiirr  r4iiu'»UMk  and  Anna 
(oowUM'k.     Ithaca.  N    Y.  .  1.4»iii»toi.k  Tub.  <  «i .  l*«u:},SOp|>  i-f70l 
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able  features  may  be  meotioned  the  uniformity  which  penradea  tb* 
whole  work,  aod  this  extends  to  a  uniform  notation  of  the  veins  of  the 
wings,  a  thing  which  has  long  been  lacking.  We  cannot  diamisa  oor 
notice  of  this  work  without  mention  of  the  beautiful  illustrations  frooi 
the  graver  of  Mrs.  Comstock.  For  years  the  illustrations  of  Flint's 
edition  of  Harris  have  been  the  standard  for  wood-cuta  of  insects,  but 
in  not  a  few  instances  has  Mrs.  Comstock  surpassed  Mr.  Manb.  We 
have  no  doubt  about  the  sale  of  the  present  work  ;  every  entomologist 
will  want  it,  and  we  know  of  no  better  book  to  put  in  the  hands  of 
those  youth  who  persist  in  bringing  all  sorts  of  bugs  into  the  house. 
Yet  we  regret  certain  features  in  the  work,  for  which,  doubtless,  there 
was  good  reason.  Thus  the  lack  of  reference  to  the  literature  of  the 
different  groups,  a  feature  found  in  the  part  of  the  "  Introduction  ^ 
already  published  is  a  serious  omission.  Then,  too,  we  oould  have 
wished  more  morphology  and  a  little  outline  of  the  development  of 
insects,  while  we  could  have  wished  for  portions  on  geographical  disiri* 
bution,  mimicry  and  other  means  of  protection,  etc.  But  we  forget  aU 
these  lacks  when  we  look  at  Fig.  190,  which  ought  to  have  appeared  id 
the ''  Fliegende  Blatter.'' 

The  Cell.' — The  want  of  a  good  comprehensive  account  of  the 
Anatomy  and  Physiology  of  the  Cell  has  induced  Dr.  H.  J.  Campbell 
to  edit  an  English  translation  of  Dr.  O.  Hertwig*s  valuable  treatiae  on 
this  subiect.  In  the  author's  preface  Dr.  Hertwig  states  that  in  thia 
work  he  has  endeavored  to  fix  the  standpoint  occupied  at  present  by 
the  doctrines  of  cell  and  tissue  formation,  and  to  delineate  the  histori- 
cal course  of  the  development  of  the  more  important  theories.  The 
points  discussed  in  the  several  chapters  are :  the  chemico-physical  and 
morphological  proi)erties  of  the  cell,  the  vital  properties,  vital  phe- 
nomena, metabolic  changes  occurring  between  protoplasm,  nucleus  and 
cell  products,  and  theories  of  heredity.  Each  of  these  topics  is  ex* 
haustively  considered,  and  a  very  full  bibliography  is  given  of  the  sub- 
ject under  discussion. 

The  work  abounds  in  cuts  illustrating  the  text. 

Elementary  Text-Book  of  Entomology.' — This  book,  of  which 
the  recent  edition  has  just  been  issued,  is  intended  as  an  introduction  to 

'The  Cell :  Outiinen  of  General  Anatomy  and  PhyHiology.  B/  Dr.  Oscar  Ileri- 
wig.  Translated  b/  M.  (anipbell  and  edited  by  H.  J.  Campbell,  M.  D.  New 
York.  189."),  Macmillan  A  Co..  $3.00. 

»  Elemenury  TextBook  of  Entomology.  By  W.  F.  Kirby,  F.  L.  8.,  F.  E.  a 
Second  edition,  revised  and  augmented,  with  87  plates,  containing  orer  650  fii^ 
ures    London  :  Swan,  Sonnenschein  <^c  Co.   New  York  :  Macmillan  h  C<s  1S9S. 
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Um  ttudj  of  insects  in  general.  For  convenience  the  author  adopts 
the  following  system  of  classification,  viz. :  Coleopiera  (including  Strep- 
etfUra),  (Jrihopiem  (including  Euplrxoptrra  and  Dietyoptera),  Neurop- 
ieru  (iocluding  Triehoptera,  TAysanura,  Collemi>ola,  Mallophaga  and 
Tkfmmapirm),  Hymenoptera,  Jjcpidoptera,  Hemijttera  (including  the 
•otHinleni  Hemlptera-Heteroptera  and  Hemipteni'IIomoptera^  and  the 
Anaplura)^  and  CHptera  (including  Aphantptera,  and  possiblj  Aehrei- 
opiem). 

After  an  introduction  concerning  insects  in  general,  Mr.  Kirbj 
takes  up  each  Order  in  turn,  giving  an  account  of  its  principal  Famil- 
ies, with  observations  on  their  habits  and  economic  importance.  Manj 
tjpical  species  are  described  and  figured,  so  that  it  is  comparativelj 
easj  for  the  student  to  identify  the  principal  divbions. 

A  complete  index  adds  to  the  usefulness  of  the  book. 

The  work  is  neoeasarily  of  a  very  general  character,  and  is  well- 
adapled  to  serve  as  an  introduction  to  a  fascinating  science. 

Birds  of  Illinois/— The  Natural  History  Survey  of  Illinois  has 
pyblisbed  its  second  volume,  fuirt  I,  a  continuation  of  the  descri|)tive 
cslslogue  of  the  birds  of  that  State,  by  Robert  Ridgway.  The  Ordera 
trsttled  of  in  the  present  volume  are  the  (tallinie,  Limicolie,  A  lector- 
idss»  Herodiones,  Anseres,  Stegautipodes,  Ix)ngipenne8  and  Pygopodes. 

Thirty-three  full  |Mige  platev  give  the  headi*.  feet  and  legs  of  charac- 
teristic tTfies  of  the  Onlem. 

Mr.  Kidgway's  well-known  competency  in  this  field  iniiures  the  value 
of  the  work. 

The  Forces  of  Nature.^ — A  small  octavo,  of  mime  150  pages,  in 
which  are  briefly  utated  the  fundamental  principles  of  the  laws  which 
govern  the  ojirrations  of  nature.  I^art  I  o<intains  five  chapters  treat- 
iof  rfspecti%*ely  of  the  solar  ffy stem,  sound,  structure  of  matter,  radiant 
coergy  and  electricity.  Part  II  comprises  a  series  of  disconnected 
piumgniphs,  giving  the*  latest  discoveries  in  Uie  physical  sciences.  This 
volume  is  at  all  odds  the  most  elementary  treatise  on  the  subject  that 
eould  have  been  devifie<i. 

*T1m  Onutholcifj  of  Illimiiii.  lU  Kobrrt  Uidjcway.  Natural  llUtonr  Sunrrj 
«rUUiiu4^  Vol.  11.  II.  I.  SpnnffifM.  1h1i6. 

*T1m  Forroi  of  Natarr.    IW  II.  H.  Ilarrofi  aiitl  L    A    WalU*     (\»lutn)iu*,  Ohio, 

lev* 
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PETROGRAPHY.' 

Mud   Enclosures   in  Triassic  Trap  of  New  England. — 

Emerson,'  in  an  interesting  and  well  illustrated  paper,  gives  an  acooont 
of  tuff  deposits  at  Granby  and  Holyoke,  Mass.,  and  of  a  sandstooe  con- 
taining fragments  of  a  diabase  very  rich  in  feldspar  existing  a  few  feci 
above  the  Holyoke  trap  sheet  in  the  valley  between  Tom  and  Little 
Mountains.  At  Dibbles  and  at  other  places  the  normal  '  trap '  of  the 
region  is  filled  with  enclosures  of  a  calcareous  mud,  which  are  so  rebted 
to  the  enclosing  rock  as  to  leave  no  doubt  that  the  mud  was  forced  ioto 
the  trap  before  solidification  took  place.  In  its  advance  the  rolling  lava 
sheet  carried  some  of  the  mud  beneath  it,  so  that  it  now  contains  a  maddy 
lower  layer  as  well  as  a  muddy  upper  layer.  In  places,  especially  near 
Greenfield,  Mass.,  the  trap,  which  is  mainly  a  diabase,  solidiBed  as 
pitchstone,  as  a  result  probably  of  the  action  of  the  steam  generated  by 
the  heating  of  the  lower  mud  stratum.  In  these  places  the  lower  por- 
tion of  the  sheet  is  a  mixture  of  sand,  fragments  of  sandstone,  frag- 
ments of  diabase  and  of  pitchstone,  all  cemented  together  by  glaiv, 
which  is  cracked  and  shattered.  In  the  crevices  thus  formed  albite^ 
diopside  and  other  minerals  have  been  deposited.  Elsewhere,  sand- 
stones and  diabase  glass,  trap  and  breccia  are  intermixed  in  great  con- 
fusion. The  petrographical  description  of  all  the  types  of  breccia  and 
pitchstones  are  faithfully  given  by  the  author.  The  glasses  in  the  glass 
breccia  of  Meriden,  analyzed  by  Stokes,  is  composed  as  follow 


Si(>,    TiO,   a  it    r/\  F  AljO,  FesO,    F«0  MnO  BaO    <•<>     BlgO    K|0  NsflO    HfO     Total 
46.86    1.13    2.l\i      .15    tr    13.%      5.23      4.67      tr       .03      9.42      7.69      2.V1     1.65      4.7S— fltJI 

The  lava  sheet  is  supposed  to  have  moved  over  the  bottom  of  a  water 
basin  blending  with  the  mud  and  sand  with  which  this  bottom  was  cov- 
ered. The  mud  was  drawn  up  into  the  liquid  lava  by  currents,  and 
the  great  amount  of  water  thus  introduced  caused  it  to  solidify  locally 

»  Editwl  by  Dr.  W.  S.  Kayley,  Colby  Univereitr,  WatenrUle.  Me. 

*  Bull.  Geol.  Soc.  Amer.,  Vol.  8,  p.  59. 
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M  ft  ffiiitniliiic  glftM  with  the  com  position  indicftted  above.  Ezplo* 
ftioM  of  tleftin  took  place  before  the  glnm  had  complete! j  cooled,  form- 
Uif  ft  breoda  of  mud,  tftod,  nolidified  lava,  partially  solid  glass.  At 
one  place  this  mixture  broke  through  the  trap  sheet  forming  a  mud 
▼olcftDo.  A  large  number  of  handsome  plates  illustrate  the  descrip- 
CkiDs. 

A  Kerfttophyre  Dyke  near  New  Haven. — Hovej*  declares 
tbftt  a  keratophjre  djke  cuts  the  Triassic  sandstones  near  New  Haren, 
C4JIUI.  It  is  one  of  seven  d  jkes,  the  remaining  six  being  diabases.  The 
kerfttophyre  contains  two  sets  of  feldspar  phenocrysts.  One  set  con- 
sists of  Iftrge  crystftls  of  albite  and  the  other  of  acicular  crystals  of 

The  matrix  in  which  these  lie  looks  like  a  devitrified 
Analysis  gave  : 


SO,  TiO,  Al,0,  Fe.O,  FeO  Mno  MgO  (^aO  Na,0  K,0  Ign     Total 
•0.1$  tr      20.47    1.04     .72      tr      1.15    2.59.9.60  1.06  3.44=~100.20 

TIm  loss  on  ignition  is  Iftrgely  CX),.     This  is  the  Bret  acid  dyke  reported 
is  tbe  Triassic  sandstone  of  the  Atlantic  border. 

The  Gftbbroft  neftr  Ronsperg,  Bohemia. — A  gniup  of  rocks 
belosgtng  to  the  galibro  family  in  described  by  Martin*  from  the  vicin- 
ity of  R4inii|ierg,  Bohemia.  Gabbnxi  and  olivine-f^bbnjs  are  the  prin- 
dpfti  rock  types  met  with.  They  o«>nstitute  intrusive  layers  between 
pcfiufttite  and  amphibolite.  Near  the  amphibolite  the  gabbrus  grade 
tntoquarts  dioritMi.  At  Iloslau  a  imaragdite  gabbn)  occurs  in  scattered 
ledge*,  and  lietween  ihtpe,  near  a  granite  with  which  the  ba*ic  rock 
asfty  be  in  c<Hitftct,  are  ledgt*sof  norite.  Wehrlite  ledges  are  aluo  found 
to  tbe  same  vicinitv.  These  ure  l>elieved  by  the  author  to  \ye  basic  in- 
eliisioos  in  the  intruiive  ruck.  The  olivine  of  the  olivine-gabbro  is 
oA«fli  surrounded  by  a  rim  roniu»ting  of  orthorhombic  pyroxene,  brown, 
grsao  and  colorless  hornbl(*iide.  and  npinel,  all  of  which  are  thought  to 
be  secon«lsry.  I>islla^e  and  orthorhombic  pyroxenes,  and  this  mineral 
ftftd  olivine,  are  of^rn  in  pamllel  growths  when  all  are  original.  The 
Sftuirmgdite  gabbro  is  much  dc*com|Mified,  its  diallage  having  In^n 
diftoged  to  smaragditc*  and  ito  plsgioclase  to  cloudy  grains  6IIed  with 
ile  and  dinochlor. 


Esotic  Blocks  in  the   Eocene  Schista  of  the  Alpa.— The 
Eoeeoe  schists  of  tht*  Al|is  hsve  long  l>een  known  U>  include  exutie 


r.  Jour.  M.,  III.  iv^:.  |».  •>:. 
•Ulm  a.  FsCfoff.  Mitih  .  XVI.  Intm.  p.  lUf^. 
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blocks  or  boulders,  that  are  different  in  character  from  the  bloda  and 
boulders  found  in  the  glacial  drift  of  the  district.  Eooig*  has  recenllj 
described  those  occurring  in  the  schists  near  Stockerau  as  micrograa- 
ites,  granophjres,  granites,  gneisses  and  mica  schists^  but  has  not  wa^ 
oeeded  in  tracing  them  to  their  origin. 

The  Eleolite-Syenite  of  the  Serra  Monchique. — Kraals.* 
Koschlau  and  Hackman  give  a  very  thorough  account  of  the  veil 
known  eleolite-syenites  of  the  Serra  Monchique,  Portugal.  Two  prin- 
cipal types  of  the  rock  are  distinguished.  One  is  the  coarse  grained 
type  from  Picota  and  the  other  a  finer  grained  type  from  Foia.  Thtm 
are  crossed  by  streaks  (Schlieren)  of  fine  grained  rock,  and  in  them  are 
basic  concretions.  The  eleolite-syenite  has  produced  marked  oootacC 
effects  in  the  surrounding  sedimentaries  and  has  suflered  correspoodiiig 
changes  on  the  periphery  of  its  mass.  A  system  of  dykes  cutting  ibe 
syenite  comprises  boston ite-porphyry,  leucite-tinguaite,  vitrophyre, 
segirine-tinguaites,  eledlite-syenite  porphry,  camptonitic*tinguaite% 
nepheline-tephrite,  monochiquite  and  camptonite. 

The  Picota  rock  may  be  a  deeper  facies  than  the  Foia  rock.  It  oon- 
sists  essentially  of  eleolite  and  feldspar,  with  a  few  dark  colored  com* 
ponents  forming  a  granitic  or  a  trachy tic  aggregate.  The  dark  colored 
components  are  diopside,  often  with  an  segirine  or  an  segirine-augite 
border,  sphene,  biotite  and  lavenite.  Except  the  first  named  they  are 
all  in  small  quantity.  Analyses  show  the  presence  of  37.44%  soda- 
orthoclase,  24.34%  albite,  14.43%  nepheline,  11.6%  augite,  10.21% 
lepidoroelane  and  .22  %  sphene.  The  Foia  rock  differs  from  the  Picota 
type  in  the  presence  of  but  a  small  quantity  of  nepheline  and  in  its 
finer  grain.  In  some  of  its  varieties  it  resembles  strongly  the  pulaakite 
of  Arkansas  both  in  appearance  and  in  composition.  An  analysis  of 
the  Portugese  rock  yielded  : 

SiO,  TiO,  Al.O,  Fe,0,  FeO  MnO  MgO  CaO  K,0  Na,0  H,0      Total 
60.42  —   19.23     .63        3.19  .67   1.73  6.88  6.99   1.74=101.48 

Near  the  village  of  Monchique  a  pegmatitic  pulaskite  or  eleolite-sye> 
nite  was  met  with,  the  only  instance  of  a  pegmatite  discovered  in  the 
district. 

The  streaks  (Schlieren)  in  the  Picota  rock  are  more  acid  than  the 
body  of  the  rock,  one  in  the  Foia  area  contains  a  hornblende  of  the 
katopborite-arf^edsonite  series,  otherwise  they  present  no  unusual  feat* 
ures. 

»  Min.  u.  Petrog.  Mitth.,  XV.  p.  466. 
•lb.,  p.  197. 


litr.]  Ptirograph^.  628 


Ooe  of  the  basic  ooocretions  in  the  Picota  area  has  the  oompositioo  of 
Icacheoite.     lu  analysis  gave : 

nOg  TIO|    AlgOi   P«|0|   F«C>   MgO    CmO   Na|0   K«0   C(^t   PgO|    H«0       ToUl 
m,€S    4.14     l4Jt      cot      4.41      4.M     14.87     4JS     l.M     .40     .52       1.19  —  100.fi 


AnoCher  is  an  essexite  with  the  composition  : 

8iO,    TiO,    A1,0,  Fe,0,  FeO  MgO  CaO  Na,0  K,0  H,0     ToUl 
49.67  not  det.  17.99      13.06         3.06  6.63    6.21    2.62    .86  =  100.10 

The  contact  product!  formed  in  the  surrounding  slates,  grajwackes  and 
qoartxitet  are  homstones,  knottj  schists  and  other  contact  schists  like 
those  so  frequently  found  around  bosses  of  granite.  Diabase  horn- 
•tones  (cordierite-bearing  and  cordierite-free)  are  contact  fiscies  of 
ifoeous  rocks  in  the  vicinity  of  the  syenite  intrusion. 

Notea. — Jaggar^  has  constructed  a  simple  instrument  to  use  on  the 
■ueroecope  stage  for  inclining  a  thin  section  in  such  a  manner  that 
optical  axial  angles  may  be  obser>*ed  in  sections  cut  at  random. 

Merrill*  continues  his  contributions  to  the  study  of  rock  weathering 
in  a  paper  on  the  weathering  of  micaceous  gneisses  in  Albemarle  Co., 
Virginia.  The  results  communicated  confirm  those  obtained  in  pre- 
▼ions  investigations.  The  red  color  of  the  residusl  soil  in  this  case,  as 
well  as  in  the  south  generally,  is  thought  to  be  purely  a  sufierficial 
pbeoomenon.  It  is  accounted  for  by  the  accumulstion  of  the  coloring 
■Mtter  diiitributed  through  the  rock  in  the  residue  left  by  the  weather- 
lag  pn>cesse«.  Hrilliant  colors  in  residual  soiN  are  thus  reganled  as 
tridences  of  long  continued  weathering  action.  The  author  would 
liaiit  the  use  of  the  term  '  weathering '  to  the  alteration  *'  processes 
going  on  within  the  zone  of  oxidation  and  resulting  as  a  rule  in  the 
<kMruction  of  a  rock  mass  sji  a  geological  body."  The  dee|)er  seated 
changes  resulting  in  the  alteration  of  the  rock  oonstitm^nts  without 
cbangtng  the  character  of  the  rock  as  a  whole,  he  would  term  hydro- 
■Mtamor|>hisro. 

» Amer.  Joor  .<ct..  Ill,  im»:.  p    IJll. 
•IkiU.  (t#ol.  So(    Anicr..  Vol    h.  p   157. 
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GEOLOGY  AND  PALEONTOLOGY. 

The  International  Congress  returns  to  its  proper  mission. 
— The  ioUowing  is  part  of  the  last  circular  of  the  council  of  the  Inler- 
uational  Geological  Congrees.  One  of  the  two  specific  objects  whieh 
the  Congress  originally  set  out  to  accomplish  was  the  modification  of 
the  nomenclature,  but  the  meetings  graduallj  drifted  away  from  the 
work  to  the  more  entertaining  occupation  of  listening  to  lectaret  by 
distinguished  savants  on  various  themes.  The  Council  of  the  comiog 
Congress  recalls  that  body  to  its  duty  with  abruptness,  and  reprodaoet 
the  essential  parts  of  the  reports  of  the  Committee  employed  to  study 
the  subject  made  at  the  Committee's  sessions  at  Geneva  and  Mancbe»> 
ter  in  1886  and  1887. 

If  half  of  the  questions  here  enumerated  but  receive  the  approval 
of  the  coming  Congress,  a  boon  will  have  been  conferred  on  long  fuller- 
ing students. 

Third  Circular,  hUemational  Oeologioal  Congress,  7th  Session,  iJiis- 
sia,  1807  : 

The  Committee  of  Organization  of  the  7th  International  Greological 
Congress  has  decided  at  its  session  of  February  21st  (March  5th)  to 
dispose  in  the  following  manner  of  the  time  which  the  members  of  the 
Congress  will  (lass  at  St.  Petersburg  between  the  17th  (29th)  of  Aug- 
ust and  August  23d  (September  4th). 

From  9  to  10  A.  M.,  will  be  held  the  session  of  the  Council  of  thc^ 
Congress. 

From  10  to  2  P.  M.,  discussion  [in  the  Congress  £d.]of  the  quesdoos 
which  will  be  proposed  in  the  programme  of  the  Committee  of  Or- 
ganization. 

From  2  to  3  P.  M.,  visit  to  the  museums  and  the  exposition. 

From  3  to  5  P.  M.,  communications  of  a  general  character  an- 
nounced in  advance  to  the  Committee  on  Organization.* 

It  has  been  decided  to  group  these  communications  in  such  a  man- 
ner as  not  to  embrace  in  a  single  day  more  than  one  of  the  branches  of 
geological  science. 

After  the  session  of  the  Congress  it  is  propose<i  to  make  excursions 
in  the  environs  of  St.  Petersburg.      In  the  interval  between  August 

*  rp  to  the  preM*nt  time  several  Cieologistfl  hare  expressed  the  desire  to  make 
communii^tions  of  this  kind. 
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17tli  (29th)  and  Augi|st  2dd  (September  4th)  an  excunion  of  one  and 
m  half  dajt  will  be  made  to  the  cascade  of  Imatra. 

As  to  the  tcieotific  quc*tions  which  it  is  pnipoted  to  elucidate  at  the 
Teh  Seanon  of  the  Congreas,  the  Committee  on  Organisation  has  put  tt- 
mM  in  oummunicatioo  with  Professors  Capellini  and  Dewalque,  Presi- 
dcttt  and  Secretary  of  the  permanent  commission  of  the  Congress  (a 
^oouBiaMon  charged  with  elaborating  preliniinarilj  the  questions  which 
U  will  be  desirable  to  submit  to  the  discussion  of  the  Congress)  as  well 
aa  with  sereral  geologists  of  Western  F^urope  and  America. 

In  eonsideration  of  the  answers  received,  the  Committee  on  Organi- 
aacioQ  has  the  honor  to  propose  the  following  programme  of  the  labor  of 
IIm  CoDgrtai. 

On  reviewing  the  work  of  the  preceding  Congresses,  the  Committee 
«ci  Organisation  has  observed  that  all  the  sessions  which  have  followed 
Cluu  of  Ix>ndon  have  lost  sight  of  the  profiositions  of  the  commission 
fer  the  unification  of  the  nomenclature,  elaborated  in  the  meetings  at 
Gaoeva  (1HH6)  and  at  Manchester  (18M7),  and  announced  by  the  6ec- 
rscanr  of  this  commission  in  these  terms  : 

''The  commission  on  the  uniformity  (»f  nomenclature  thought  it  of 
importance  before  going  further,  to  adopt  certain  principles  of  a 
to  serve  as  a  guide  in  the  dipcussion  of  systems  of  classification, 
it  adofited  the  following  these*.** 

**  I.  The  divisions  of  the  fin»t  onler  should  have  an  universal  value, 
and  should  be  based  upon  pale«>ntol<»gical  characters  sufficiently  gen- 
araJ  ti»  lie  applied  to  the  whole  earth." 

**  II.  The  Mib-gn>upf*  which  are  optional  will  l>e  necessarily  defined 
bv  the  characters  which  sre  common  to  the  »vstems  of  which  thev  are 
lurmcd.  They  should  have  an  slmiwt  uni venial  value/'  [In  the 
thought  of  the  oonimiwion  these  i«iib-grou|Mi  were  the  Jurasnic  and  the 
C*rtiacr<Nia  The  meeting  at  Manchester  having  rejected  these  sub- 
grtMipa.  this  thetis  II  disapiH'ars  frtmi  the  pn>gramine]. 

"  III.  IWaiden  the  systems  «ihall  have  a  \^Ty  general  value.  Their 
palaontologieal  rhanicter»  should  indicate  an  organic  evolution,  partic* 
wlarly  characterise<l  by  the  study  of  |telagic  sniniaU.** 

**  IV.  In  order  that  a  division  should  be  erecte<l  into  a  nvtteni.  it  is 
<lsairable  that  the  »urc*es»ion  <  f  |>elagic  fauna  show  itself  susceptible  of 
well  market!  sulMlivitions." 

**  V.  The  divinionii  <}f  a  iiyst«*ni  ought  to  have  an  F«un>|>ean  ore«juiv* 
alent  value.  FUich  wtagv*  ought  to  lie  characteriteil  by  a  fielagic  fauna 
MActentlv  distinct." 
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"  VI.  The  fub-stages  can  have  but  a  regional  value.  (The  eomnii* 
sion  thinks  that  the  International  Gongren  has  not  to  eonoem  itatli 
with  the  final  diviaioni  which  have  only  a  local  value)." 

'*  VII.  The  divisions  of  the  same  order  ought  to  present  aa  miiek 
equivalence  as  possible  from  the  point  of  view  of  the  paleontologies 
evolution  which  they  represent" 

"  N.  B.  The  commission  recognizes  that  the  geographical  variaiioMS 
ought  to  be  taken  into  serious  consideration  in  the  establishmeiit  of 
divisions  of  different  orders ;  but  on  account  of  the  frequently  loeal 
character  of  the  variations,  and  above  all  of  the  actual  imperfection  of 
our  knowledge  so  far  as  relates  to  the  old  beaches,  it  thinks  thai  ikm 
stratigraphical  argument  needs  to  be  confirmed  by  the  paleontologiaiil 
criterion." 

At  the  Manchester  meeting  M.  Hughes  called  attention  to  the  m&^ 
essity  of  discussing  principles  before  the  applications ;  on  his  molios 
the  commission  decided  to  ask  the  Congress  to  determine  primarily  ikm 
rules  of  stratigraphic  terminology,  such  as  the  rules  to  follow  io  ikm 
historical  and  stratigraphical  criticism,  above  all  from  the  poini  of 
view  of  the  law  of  priority. 

The  commission  oondudes  its  report  with  the  following  sentence: 

''  It  seems  evident  that  it  would  considerably  shorten  the  discnsaioM 
if  the  Congress  proceed  in  this  way." 

Unfortunately  the  Congress  of  London  could  not  profit  by  the  aeo- 
sible  ideas  enunciated  at  Geneva  and  Manchester,  and  was  obliged  to 
continue  its  labors  in  the  direction  imposed  by  the  session  at  Berlin. 
Similarly  the  questions  put  by  the  commission  for  unifying  the  nomen- 
clature were  neglected  at  the  Congresses  of  Washington  and  Zurich. 
Consequently  it  would  be  desirable  that  the  Congress  of  Russia  retoni 
to  the  questions  having  an  international  character,  and  that  the  deda* 
ions  of  the  commisi^ions  of  Geneva  and  Manchester  that  we  have  josi 
cited  (to  which  could  be  added  some  general  theses)  should  become  the 
basis  of  the  questions  to  discuss. 

The  Committee  on  Organization  of  the  Congress  of  St.  Petersburg  ia 
of  the  opinion  that  before  taking  up  the  other  questions,  the  Congrew 
should  decide  primarily  which  of  the  two  classifications  it  wishes  to  re> 
tain  in  the  science,  the  artificial  classification  based  solely  on  historical 
data,  or  the  natural  classification  which  bases  itself  as  much  on  tba 
general  physico-geographical  changes,  common  to  the  whole  terrestrial 
globe,  as  on  the  faunal  data,  and  not  on  the  accidental  limits  of  the 
different  divisions  called  after  the  name  of  the  region  where  they  hava 
been  established  for  the  first  time. 
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• 

TIm  dftU  aetuallj  At  tbe  dbpotitioo  of  tdeooe  are  sufficientlj  num- 
€roiaa  to  iketcb  tbe  principal  features  of  tbe  great  ph  jtico-geograpbical 
changee,  nieh  at  tbe  ioTaaion  of  the  oceans,  tbe  relations  which  exist 
between  these  and  tbe  general  osdllations,  etc  The  reoonciltation  of 
theae  data  with  the  fiMinal  data  could  doubtless  accomplish  the  admis- 
aion  of  a  new  grouping  of  geological  sjsteros,  and  put  an  end  to  tbe 
ttMitinual  froitleas  polemics,  which  ensue  from  the  eflbrts  one  is  obliged 
to  make  in  order  to  bring  into  the  frame  work  of  the  actual  systems 
all  tbe  peculiarities  which  the  various  regions  oflfer.  It  goes  without 
aaying  that  tbe  discussion  of  this  question  of  a  general  nature  does  not 
•zclude  tbe  necessity  of  examining  the  propositions  of  tbe  commission 
fcr  tbe  unification  of  the  nomenclature ;  but  a  satisfactory  preliminary 
vnderstanding  would  certainly  contribute  much  to  prepare  the  success 
qI  tbe  deliberation  on  the  propositions  suggested  by  the  commissions 
of  Genera  and  Manchester. 

After  tbe  examination  of  the  fint  points  it  would  be  very  desirable 
tbat  a  second  question  of  principle  should  be  cleared  up,  that  of  the 
mlea  to  follow  in  the  introduction  of  new  terms  in  stratigraphionomen* 
eiature.  Each  of  un  knows  how  many  new  denominations  appear  in 
the  literature  to  designate  diflTerent  geological  diTisions.  F*requently 
Ibe  authors  of  the  new  terms  introduce  them  without  any  argument, 
either  hatroltigicml  or  faunal,  which  might  serve  to  distinguish  clearly 
tbe  sediments  t4>  which  they  apply  these  denominations  from  the  adja* 
cent  depcisits;  it  happens  even  sometimes  that  the  authors  themselves 
have  very  vague  conceptions  of  what  they  call  by  a  new  name.  8uch  neo- 
logisms appear  not  only  In  the  special  literature,  but  quite  frequently  in 
ibe  manuals,  whence  they  paM  into  the  general  literature.  These  new 
terms  being  evidently  hut  a  uselens  bunieti  to  tbe  scieni^e,  it  is  in  the 
bigbesi  degree  desirable  that  the  (  ongress,  which  has  already  estab- 
lished rules  to  follow  iu  the  paleontologicral  nomenclature,  assert  it^lf 
also  on  tbe  question  of  the  stratigraghic  nomenclature,  and  that  it 
eaiablish  data  which  may  authorise  the  application  of  new  denomina- 
tions to  certain  de|K>sitii. 

AiHitber  queatif>n  of  not  leas  al>solute  necessity  in  tbe  opinion  of  the 
Oimmittee  on  Organiiation,  is  that  of  |)etn>graphic  nomenclature,  of 
which  it  is  more  than  urgent  U^day  to  establish  the  principles. 

Tbe  inundation  of  new  terms  in  tbe  soient^e  has  attained  such  dimen- 
sions that  very  soon  no  human  memory  will  be  able  to  retain  tbe  whole 
Bsaas  of  new  denominations,  and  tbe  reading  of  each  memoir  will  neces- 
sitate tbe  employment  of  a  sfiecial  g|c«sary.  The  lalwrs  undertaken  in 
thb  direction  could  be  made  simultaneous! v  with  the  deliberations  on 
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the  principles  of  petrographic  classification,  of  which  the  elaboratioQ 
has  been  confided  by  the  Congress  of  Zurich  to  a  special  coroniiaBio& 
under  the  presidency  of  M.  A.  Michel-Levy. 

The  Committee  on  Organization  of  the  Congress  of  St.  Petersbarg 
does  not  flatter  itself  that  the  single  session  from  August  17th  (22d) 
to  August  23d  (September  5th)  will  suffice  to  exhaust  this  programme, 
but  if  it  be  only  a  part  which  can  be  submitted  to  discussion  from 
all  points  of  view — a  discussion  which  would  offer  to  the  Congress  the 
possibility  of  expressing  itself  in  a  definite  sense,  the  7th  Session  of  the 
International  Geological  Congress  would  still  have  the  merit  of  haviDg 
directed  the  labors  of  the  meeting  in  the  right  road,  abandoned  since 
the  session  at  Washington. — P.  F. 

On  the  Laramie  and  Related  Formations  in  Wyoming. 
— Various  questions  that  have  arisen  in  regard  to  the  contents  of  the 
Laramie  formations  have  been  investigated  by  T.  W.  Stanton  and  F. 
W.  Knowlton.  They  show  that  the  Black  Buttes  (Wyoming)  beda 
are  true  Laramie,  and  correlate  with  them  the  Ceratops  beds  of  Con- 
verse County.  The  plant  forms  confirm  the  Laramie  age  of  the  Cera- 
tops beds.  It  is  also  demonstrated  that  the  coal-bearing  series  of  the 
Laramie  plains  in  large  part  if  not  wholly,  are  older  than  the  true 
Laramie.  The  facts  stated  by  the  writers  lead  them  to  follow  the  ex- 
ample of  King,  Hayden  and  many  other  geologists  in  placing  the  base 
of  the  Laramie  immediately  above  the  highest  marine  Cretaceous  beds 
of  the  Rocky  Mountain  region.  They  include  in  the  Montana  forma- 
tion  or  division  intercalated  non- marine  beds  that  at  some  localities 
yield  land  plants  and  brackish  and  freshwater  mollusks  as  well  aa 
coal. 

The  discu&sion  of  the  upper  limit  of  the  I^aramie  is  replete  with  in- 
terest and  is  here  given  in  full : — 

"  Until  a  few  years  ago  it  was  the  custom  to  include  in  the  I^ramie 
all  of  the  beds  between  the  Fox  Hills  and  Wasatch  formations.  In 
the  I>enver  region  the  detailed  studies  of  Cross  and  Eldridge,*  have 
resulted  in  the  recognition  of  the  Arapahoe  and  Denver  beds  separated 
from  the  Laramie  and  from  each  other  bv  unconformities  and  distin- 
guisbed  by  marked  lithologic  features.  A  revision  of  the  fossil  floras 
of  that  region  has  also  shown  that  the  Denver  beds  contain  a  flora 
composed  of  species,  a  large  pro|>ortion  of  which  are  not  found  in  the 

*  Prm-eedH.  Colo.  Sii.  Soc.,  Vol.  III.  pt.  1.  pp.  86-133;  Amer.  Jour.  Sci.,  3d 
Ser..  Vol.  XXXVll.  1889,  pp.  2tJl-*282;  Monograph,  XX VII,  U.  S.  Geol.  8or- 
Tey  ( in  press). 
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Qoderljiog  lAramie.  Croit,'  Hilb"  and  otben  have  observed  that  beds 
lithologicallj  reaeinbliDg  the  Denver  bed  and  in  a  similar  stratigraphic 
position  above  the  I^ramie,  oocur  at  several  widely  separated  localities 
in  western  and  southwestern  Colorado.  In  southern  Monuna  Weed* 
has  defined  the  Livingston  formation  as  a  very  thick  series  of  strata 
litkologicallj  comparable  with  the  I>enver  beds,  resting  unoonfonnablj 
oo  the  Laramie  and  yielding  a  small  flora  more  closely  related  to  the 
Denver  flora  than  to  any  other.  The  same  geologist^  also  finds  beds 
that  be  refers  to  the  Fort  Union,  overlying  the  Livingstone.  All  these 
formations  are  older  than  the  Wasatch,  and  we  should  naturally  ex- 
pect to  find  them  in  eastern  and  southern  Wyoming,  or,  if  they  are 
absent  there,  their  plaoes  should  be  indicated  by  unconformities. 

*'  The  Denver  and  Arapahoe  beds  have  yielded  representatives  of  a 
remarkable  reptilian  fauna  consisting  largely  of  horned  dinosaurs  of 
the  fiunily  Ceratopsidie.  The  presence  of  this  family  in  the  Ceratops 
beds  of  ConverM  County  and  probably  at  Black  Huttes  has  suggested 
the  very  reasonable  query  whether  the  l>eds  containing  them  at  these 
places  also  are  not  younger  then  the  true  I^raniie.  The  facts  we  have 
presented  relative  to  the  stratigraphy  and  paleontology  of  the  Black 
Bottca  dinosaur  horizon  seem  to  us  convincing  that  it  is  in  the  liararoie 
and  near  the  base  of  that  formation.  It  is  less  than  200  feet  above  the 
marine  Cretaceous,  and  there  is  no  evidence  of  a  break*  nor  any  abrupt 
lithologiral  change.  The  character  of  the  flora  and  of  the  invertebrate 
fiiuna  alsf>,  so  far  an  the  species  have  a  distribution  in  recognized  hori- 
tons  elsewhere,  favors  its  reference  to  the  I^iramie.  If  the  Dinosaur 
bed  of  Black  Buttes  in  not  I^raniie,  then  the  I^ramie  is  either  abs^it 
or  b  represented  only  by  about  100  feet  <»f  sandntone.  The  overlying 
beds  up  to  and  including  strata  with  a  Fort  Tnion  flora  seem  to  form 
a  cuntinuouii  neries  that  is  indivisible  either  structurally  or  lithologi- 
cally,  and  we  ran  see  no  reason  for  placing  the  top  of  the  I^ramie 
lower  than  the  base  of  the  lowest  bed  with  a  Fort  Union  flora. 

*' Closely  siniilsr  conditions  are  seen  in  Converse  County,  the  princi- 
pal diflerence  l>ring  a  greater  development  of  the  betls.  The  sand- 
stones at  the  base  overlying  the    Fox    Hills  are  a  few  hundred  feet 

•  ^OMT.  Juiir.  Vi  .  Vol.  XLIV.  IHVi.  |>|».  1«>  42. 

•ivxwd*.  Colo  .S4.  Sh..  Vol.  III.  iH  111.  i?*w).  |»|>.  :jyi>-:iv:. 

•Bull.  V    S   <ir«>l.  Surv  ,  No.  10.\  pp.  \1\    X . 

'Abmt   U««>I..  Vol.  Will,  pp    'JUMMl.  Ir^VK. 

*Tk9  «i(ipo»e«l  urK^>fiforniit7  brtwc«rfi  PowrlP*  Point  of  liock*  snd  liittcr  CrMik 
fitNtpi  km  mt  brttfiiiK  uci  thi«  «{U«^ion,  ^iiice  it  i«  Iwlow  msrinr  bvil*  belunfinK  to 
th«  Fot  llilU. 
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thick,  and  the  variRble.  more  nrgillawouB  higher  hedii,  with  i  frwh- 
wa(«r  fniinit  in  Inrce  pnrt  iilenticnl  with  thnt  nl  Black  Buttes  and  ■ 
flora  ih&t  also  imlicatee  the  same  horiiton.  have  a  much  greater  tUck- 
nen.  Here  again  there  seems  to  be  no  break  in  a  series  tbftl  has  Fori 
Union  plants  in  its  upjter  member.  The  abundant  oocurreooe  oTaucli 
a  Bpecies  as  Campeloma  mullU{neala  throughout  all  but  the  lowest  par- 
lion  of  the  eeriea  argiief  strongly  for  continuous  eedimeutation. 

"The  difficult)-  of  recngiiiEing  un conformities  in  beds  so  little  dis- 
turbed has  not  been  overlooked,  and  the  possibility  that  there  maj  b« 
such  undipcovered  breaks  in  these  two  areas  is  freely  admitted,  ihuu^ 
it  does  not  Metu  to  tia  probable.  From  the  facts  now  available  it  ■eems 
most  probable  that  in  Converse  County,  and  in  the  Bitter  Creek  Val- 
ley, the  time  representatives  of  the  Denver  and  Arapuboe  brd»  pre 
u II differentiated  portions  of  a  continuous  serie*,  and  cannot  be  sepa- 
ted  from  the  Laraniie.  The  Fort  Union  beds  are  apparrntJjr  didio- 
guishable  by  ineana  of  their  flora,  and  theee  mark  tb*  upper  limit  of 
the  I<arsniie  in  the  areas  in  (juestiou."     (Bull.  Gcnl.  Soc.  Amer.,  Vo]. 


A  Comparison  of  European  and  American  Lower  Creta- 
ceous Flora. — !n  comparing  tiie  loasil  floms  of  the  Lower  Crelai-euut 
bedd  of  America  with  those  of  Europe,  l)r.  Ijetter  Ward  finds  tttate 
cliHse  aualogiea  existing  between  them.  The  European  beds  examiued 
are  the  Wealden  of  Kngland,  the  Scaly  Clays  of  Italy,  and  the  Ijo^nr 
Cretaceous  of  Portugal ;  the  Amerioau  floras  used  fur  com[iBrtM>n  ia» 
those  of  the  Older  and  Middle  Potomac,  the  Trinity  of  Tesai^  and  the 
Kootaoie  of  the  uorthw«st.  The  tahleof  the  di»trihution  of  the  Weal- 
den flora  compiled  by  Dr.  Ward  shows  that  the  pn  Icon  to  logical  rela- 
tions between  tlie  Wealden  of  England  and  the  Potomac  fonnatioD  of 
America  are  as  close  as  are  the  geological  relations. 

In  regard  to  the  Scaly  Clays  of  Italy,  the  author  is  iDcliaed  to  fanr 
their  Lower  Cretaceous  age  from  the  general  reeemblaiKje  i^  tke  C^catl 
remains  of  the  formation  in  question  to  those  of  America.  Bntb  tb* 
stratigraphy  and  the  fauna!  remains  confirm  thti  view. 

Ijistly,  ilie  author  flnds  that  the  I»wer  Cretaceouf  of  Portugal  it. 
hotanically  speaking,  a  clone  repetition  of  that  of  America.  (Eztr. 
SiKeenili  .\nn.  lU-pt.  U.S.  Ci«ol.i^urv.,  1894-95.     Woshingtoo.ISM). 

Geological  News.— Arch ean. — The  iron  ore  bodiea  in  and  near 
Minevillc,  N.  Y.,  constitute  the  third  largett  tingle  group  developed 
cast  of  Lake  cfupcrior.  They  ocour  on  Ibe  contact  betwoco  gabbre 
and  gneiss.      A  study  of  the  nrlalions  of  the  rocks  leads  Mr.  J.  P. 


ttif.)  Oeology  and  PoLUonhlogy,  S81 


to  the  ooDclusioo  that  the  gmbhro  was  intnided  at  one  or  more 
whieh  pierced  the  gnetiaet  parallel  with  the  present  directioo  of 
friiaUoo.  Siibeequent  to  the  intnition  and  to  the  ore  deposition  came 
Um  djoamic  metaniorphism  which  developed  the  gneiasoid  foliation. 
TIm  Die  deposition,  the  metamorphism  and  the  folding  are  of  pre- 
OaMbrian  date,  but  some  faulting  it  probably  later.  The  author  re- 
gards the  ores  as  contact  deposits  formed  by  the  influence  and  stimulus 
of  Um  gabbro  intrusion.    (Trans.  Amer.  Inst.  Min.  Eng.,  1897). 

Palbozoic. — The  affinities  of  the  perplexing  genus  Vertebraria 
kave  been  finally  settled  by  M.  R.  Zeiller.  Among  the  collection  of 
plaals  obtained  by  M.  de  Launay  from  the  permo-triassic  deposits  of  the 
TrmosTaal,  were  a  number  of  specimens  of  Vertebraria,  which  upon 
■liaote  examination  showed  not  only  the  rhizome  structure,  but  also 
thai  the  rhiiome  consisted  of  a  central  axis  with  a  variable  number  of 
wings  anastomosing  two  by  two  from  place  to  place.  This 
tu  the  investigator  that  Vertebraria  belonged  to  the  Gloa- 
aapCerts.  Other  specimens  verified  this  conjecture  by  permitting  the 
tTBCtog  of  a  group  of  bundles  starting  from  the  anastomosis  of  longitu* 
diaal  ridges  into  the  midrib  of  a  Glossopteris  leaf.  Vertebraria  is, 
tlierafore,  the  rhizome  of  Glossopteris.  (Records  Geol.  8urv.  India, 
VoL  XXX,  1897). 

Micaozoir. — .\  umall  collection  of  plants  from  the  Cretaceous  marl 
al  Cliffwood,  N.  .1.,  is  re|>orted  upon  by  Professor  Hollick.  The  re- 
■aitts  number  26  siiecieK,  of  which  10  are  new  ;  the  latter  are  descrilied 
aad  figured.  Conifers  are  the  most  abundantly  represente<l.  This  col- 
laetioo  is  of  interest  sji  Hupplementing  our  previous  knowleilge  of  the 
CreCaceic  flora  of  eastern  North  America.  (Trans.  New  York  Acad. 
Set.,  18M7). 

Vmnotoiv. — Dr.  (let^rge  !>awson  re|M)rts  the  finding  of  iUobigerina 
and  Texiularia  glohnlotm,  ss  well  as  other  forms  of  marine  or- 
itscDS  in  the  boulder  clays  of  the  Great  IMsinn  which  appear  to  l>e 
iteflsporaneous  with  the  de|Misition  of  the  clays.  Thi»  fact  corrobo- 
the  author's  previous  suggiMtion  that  the  water  (H>vering  the 
plains  at  thb  time  may  have  been  at  the  lc*vel  of  that  (»f  the 
aaa  and  in  more  or  lets  direct  communication  with  it.  Mourn,  (teol., 
Val.  V.  1897). 

Tba  evidence  thus  far  gathered  conci*rning  the  petroleum  yielding 

of  California  Irads  to  the  following  conclusions: — 
(1)  That  the  01i{r(>ceiie  and  Eocene  formations  contain  a  primary 
ut  of  petroleum. 
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(2)  Secondary  depoaito  ooDBistiDg  of  atphaltam,  h«Te  a  Tortical 
range  from  Miocene  to  Pleistocene.     (Calif.  State  Min.  Bar.  BulL  11» 

L1896]  1897). 
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A  Scientific  Dictionary  of  Plants.— Of  unscientific  dictioiK 
aries  of  plants  we  have  had  many,  but  at  last  we  have  one  which  may 
be  consulted  without  fear  by  the  scientific  botanist.  It  is  so  useful  ih^t 
we  may  well  call  attention  to  it  here.  Its  author,  J.  C.  Willis,  is  the 
Director  of  the  Royal  Botanic  Garden  in  Ceylon,  and  the  book,  whieb 
he  calls  ''A  Manual  and  Dictionary  of  the  Flowering  Plants  and 
Ferns,"  is  the  outgrowth  of  his  experience  in  garden,  museum  and  fiehL 
In  the  first  volume  are  given  summaries  of  Morphology,  Ecology,  the 
Principles  of  Classification,  Greographical  Distribution,  and  EcoDomic 
Botany.  The  second  volume,  which  is  double  the  size  of  the  first,  ooa- 
sists  of  an  alphabetical  arrangement  of  classes,  orders  and  genera,  eadi 
with  valuable  descriptive  and  numerical  data. 

In  the  preparation  of  the  work  the  author  has  made  use  of  Engler 
and  Prantl's  PflanzenfamUien,  thus  insuring  a  modem  treatment  The 
fact  that  it  is  brought  out  by  the, Cambridge  University  Pre«  as 
one  of  the  Cambridge  Natural  Science  Manuals,  is  a  sufficient  guaran- 
tee of  the  mechanical  excellence  of  the  work. 

— Charles  E.  BEsecY. 

Order  and  Family  in  Botany. — It  has  been  a  well-recognized 
law  in  Zoology  that  "  Family  "  is  a  subdivision  of  "  Order,"  and  in 
many  botanical  publications  an  effort  has  been  made  to  recogniie  the 
same  relation.  It  is  very  unfortunate  that  in  the  ordinary  English 
books  both  of  these  terms  have  been  applied  to  the  same  groups.  Thoa 
we  have  Order  Ranunculacect  and  Family  Ranuneulaeect^  Order  Com^ 
ponta  and  Family  Campoaitct,  Here  we  throw  away  a  much  needed 
group-term,  and  are  obliged  to  bring  in  the  term  '*  Cohort "  to  replace 
it,  to  say  nothing  of  *'  Series  "  and  **  Division."  Some  of  the  Grerman 
botanists  have  wisely  followed  the  zoological  practice  of  using  **  Order  "* 
for  a  group  above  **  Family."  Thus  Luerssen  (Handhueh  der  SftUm-' 
atischett  Botauik),  Sachs  (Text-book  of  Botany) ,  Goebel  {Ouiiine$  of 
Classijieation  and  Special  Morpholoi^xf  of  Plants),  Schumann  (^LehrbMck 

*  Kditeil  by  Prof.  C.  K  BesHey,  UniTer»ity  of  Nebrm«ka,  Lincoln,  Nebraska. 
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SfdmnaiuK'Aen  Bo(anik)  Winter,  Luermen,  Limpricht  and  others 
{BabemhoriU*$  Kryptogamen  Flora  it^ii  DtuUehlaud,  Of  Merrick  undder 
StkwtU),  Schroeter  (/>i>  A7f«  SehlMrtu»)  and  Engler  and  Prantl  (IHe 
ymimriithtfi  PlanzenfamilUn)  group  the  families  (Familim)  under 
ord^ra  ( Ordnungen,  Reiheti).  Over  against  this  commend  able  prac- 
lioe  we  may  contrast  the  common  F2ngltsh  and  American  manuals,  as 
Hooker's  Siudent'g  British  Flora,  Ikntkam's  Handbook  of  the  British 
Flora.  (fraj*s  Stanuol  of  Botany.  Coulter's  Afanuai  of  Rocky  Mountain 
Boianw,  Watson's  Botany  of  California,  and  Bentham  and  Hooker's 
Chmera  Haniarum,  in  all  of  which  Order  and  Family  are  treated  as 
aynonymous  terms.  Now  and  then  we  6nd  a  work  in  which  these 
tmns  are  treated  as  not  synonymous,  hut,  curiously,  Family  i$  placal 
mkorr  Order,  Twenty  or  more  years  ago,  Cooke,  in  his  Handbook  of 
British  Fungi,  used  thene  terms  in  this  reversed  relation  ;  but  little  was 
tliought  of  it  since  he  never  paid  much  attention  to  such  details.  Re- 
eeoUy  a  work  has  appeared  (Warming's  Handbook  of  SyMetnatic  Bot- 
any, translated  by  Potter)  which  is  so  useful  in  many  ways  that  it  must 
be  widely  used,  in  which  the  onlers  are  niaile  secondary  to  the  fami- 
Ilea.     Thus  we    find    the  "  Family "   (huteromycdra  containing  the 

•  Ordern  "  Ty9o*iomner€tf  Lycopertlnreir,  SrlertHlrrmatareir,  Nidulariamt 
aad    HymrnogaMrttrrfr,   the  '*  Family "  Saxifraginar    containing   the 

*  Order*  **  (^msfuhtrrfr,  Sttrifragacefr,  Hihanacea,  Hydrangracnr,  IStto^ 
^wraertt,  Hamamelidarttr,  Platanarrir  and  Podi^Hrtnatrir.  We  ho|>ed 
that  this  cruifusion  would  6nd  no  fcMithold  in  America,  but  we  observe 
Uiat  Thazter  in  bin  great  Motiogntph  of  the  Laboulbrniaer^r  follown  the 
ttodesirtble  practice  by  Rulnlividing  the*  Family  Ijaboulbrniarf<r  into 
tkret-  ••  Ordf  rn." 

It  shouM  not  l>e  nece>sar)'  to  argue  for  uniformity  of  practii*e  in  the 
two  branches  of  Nature-fttudy,  Botany  and  Z^Milogy  ;  that  appears  to  l»e 
•elf-evident ;  but  thei*e  later  exceptions  i^how  that  there  is  danger 
we  shall  have  more  and  more  cases  of  violation  of  the  rule.  It  is 
a  matter  of  small  moment  It  b  not  true  that  l>otanists  mav  l>e  a 
lav  onto  themselves  in  such  matters.  Kverv  man,  however  much  he 
BHiy  have  dee|iene<l  his  work  until  he  may  be  Miid  to  have  mastered! 
aome  particular  field  of  the  science,  munt  rememlM*r  that  to  a  large  ex* 
Itoi  his  work  mui«t  Ih*  f<»Ilowt*fl  and  reviewed  by  men  who,  for  a  time, 
at  least,  work  in  more  than  one  field.  Kvery  biological  student  has  a 
riybl  to  demand  that  s|iecialipts  nhall  not  add  nt^llewly  to  the  difficult 
tasa  which  confront  him  in  his  attemptj*  to  gain  a  knowle<lge  of  the 
actaotific  grr>uping  of  plantf*  and  animals.  Sii  long  as  the  Uilanists 
**  Order  "  and  '*  Family  "  indifferently  for  the  same  groups,  the 
37 
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student  had  little  difficulty  in  remembering  the  curious  fiict  that  whik 
botanists  have  as  great  a  need  as  the  zoologists  for  group-termt,  tbej 
have  thrown  away  "  Family  "  by  making  "  Order  "  synonymous  witli 
it  and  then  using  both  terms  for  the  same  groups.  When,  howerer* 
he  faces  the  fact  that  in  zoology  the  sequence  is  Class,  Order  and 
Family,  and  in  botany  Class,  Family  and  Order,  he  may  well  beoome 
indignant  at  the  want  of  agreement  between  the  workers  in  theae  nemriy 
related  fields  of  science. — ChArles  £.  Bbbsey. 

Botanical  Notelets.— Frank  Vincent's  ''Plant  World"  is  a 
pleasantly  written  book  in  Appleton's  Home  Reading  Books.  It  con- 
sists of  selections,  prose  and  poetic,  relating  to  plants.  In  general  ibeae 
selections  are  judiciously  made,  but  there  is  one  at  least  written  by  L 
Piatt  in  "  The  World's  Encyclopedia  of  Wonders  and  Curiosities  ** 
which  should  at  once  be  suppressed  by  the  publishers.  How  Dr.  Har> 
ris,  the  editor  of  the  series,  could  have  allowed  such  arrant  uonaenaeto 
go  into  this  otherwise  excellent  book  is  quite  inexplicable. 

Of  some  botanical  interest  is  the  pretty  little  book,  *'The  Dahlia,** 
edited  by  William  Cutbbertson,  and  published  by  Macmillan  A  Co. 
While  primarily  intended  for  gardeners  and  florists,  there  is  not  a  lit- 
tle of  value  in  it  for  the  scientiBc  botanist  who  is  interested  in  the  ques- 
tion of  the  pliability  of  plants  under  man's  hand. 

J.  B.  Leiberg's  report  of  his  botanical  survey  of  the  Coeur  d*Aleoa 
Mountains,  Idaho,  in  the  summer  of  1895  (Cootrib.  U.  8.  Natl.  Herb., 
Vol.  V,  No.  1),  brings  to  light  many  interesting  facts  about  a  relatively 
little  known  region.  It  contains  many  suggestions  as  to  l^he  policy  of 
forest  preservation  in  which  so  many  scientific  men  are  now  interested. 
It  is  interesting  to  note  that  in  spite  of  the  fact  that  this  report  has  a 
marked  economic  6avor,  all  nieasurementa  are  metric  throughouL 
Certainly  if  the  United  States  Defmrtment  of  Agriculture  can  safely 
use  the  metric  measurements  in  a  bulletin  dealing  with  topography, 
drainage,  climate,  mineral  deposits,  agricultural  capacity,  agricultural 
products,  grazing  lands,  native  food  plants,  utilization  of  water  supply, 
forest  resources,  forest  destruction,  forest  ))re8ervation,  etc.,  botanists 
need  no  longer  fear  to  make  use  of  such  measurements  in  their  books, 
even  of  the  most  |)opular  character. 

The  last  numl>er  of  Pringsheini's  Jahrbucher  fur  wissensehaftiieKe 
Botanik  (Bd.  XXX,  2  and  3),  now  edited  by  Pfeffer  and  Strasburger» 
is  remarkable  for  the  richness  of  its  contents,  the  whole  being  devoted 
to  cytological  studies  from  the  Botanical  Institute  of  Bonn.  After  an 
introductory  note  by  Strasburger  there  are  pa^iers  on  the  karyokin- 
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•piiidle  of  Equiwium  (Osterhout),  nuclemr  division  in  the  pollen- 
aoCher^oellt  of  certain  I>icotyledon8  mnd  Monocotyledons  (Mottier), 
••clemr  division  in  the  pollen- mother-cells  of  HrmtrofnUit  fulva  (Juel), 
•fMlear  division  in  Cham  fragiiiM  (Debski),  nuclear  division  and  free- 
eelMbrmation  in  asci  (Harper),  nuclear  division  and  fertilization  in 
BtuidUhohu  ranar%tm  (Pairchild),  nuclear-  and  cell-division  in  the 
SpKatelnriitrta  (Swindle),  nuclear  division  and  fertilizati<»n  in  Fueu$ 
(Suasburger),  cjtoplasmstructure  and  nuclear-  and  cell  division 
(Ikrasburger),  fertilization  (Ktrasburger).  It  is  encouraging  to  observe 
the  names  of  the  American  botanists,  Osterhout,  Mottier,  Har|)er,  Fair- 
cbild  and  Swingle  in  this  list — Ciiarli^»  E.  Bemsky. 


ZOOLOGY. 

Stichoapira  paradoxa.-— Nov.  gen.  and  sp.  of  CHinta  Infusoria 
with  plate. — Bodv,  when  extende<l,  much  elongatetl.  consisting  of  a 
bolboua  posterior  part,  a  long,  slender  nec*k,  nn<i  an  anterior  part  with 
the  peristome  and  a  long  corkscrew -like  anterior  extension  cur%'e<l  dor 
ittlward  and  to  the  right,  bearing  the  prolongate<i  adoral  zone  of  cilia 
When  contractetl.  it  is  olxivoid  with  the  anterior  end  rather  |K)inted 
The  aubstance  of  the  IhkIv  is  !«lightlv  vellow.  One  contractile  varuole 
ia  situated  in  fn»Dt  of  the  peristome,  somewhat  to  the  leA  and  dorsal 
ward,  ancither  near  the  p<>steri«)r  end  of  the  body.  Two  nImoi«t  globu 
lar  eodoplasts  were  seen  not  very  dintinctly.  In  the  |Misterior  |»art 
there  are,  as  a  rule,  nnnieroup  f<MMi-bnlls  tind  sniiill,  strongly-refracting 
particles.  On  the  right  margin  of  the  rather  deeply  excavates!  {leris- 
Utme  is  a  bri»a<l.  tliin.  hynline  membrane*  standing  out  |MTf»endirularly, 
veotralward  ;  it  ap|>eant  to  be  mtlier  i»ti(r  and  i.<«  undulating  very 
aiifbtly  <  u  m  in  fig.  2.).  The  anus  is  in  the  anterior  [>art,  to  the  left 
of  the  peristome,  and  constant.     Of  rilia  there  are  the  following: — 

1.  The  a<loraI  Z4»ne  with  nlMMit  *^^  in  50  transverse  series  of  tine,  long 
cilia  fnmi  the  |>eriMotiie-nngle  to  the  (interior  end  of  the  [)n»cessus,  of 
which  this  Z4>ne  i«  (»crupyin^  the  out^T  side. 

2.  One  single,  utronger.  shorter  cilium  at  the  anterior  end  of  the 
,  and  sometimes  a  smaller  one  in  front  of  it. 

3.  A  senea  of  alnnit  20  "  paroral  "  riliajust  inside  of  the  membrane 
the  right  periKUime-marjrin  ;  they  art*  long,  bri.<«tle-Iike,  on>wded, 

appaaring  ftifT,  but  filightly  vibrating,  longest  in  the  middle  of   the 
aariaa,  their  ends  forming  a  regular  curve. 
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4.  "  EndoraP'  cilia  lining  the  gullet  from  the  perifltome-ADgle  tbroogli 
the  neck  to  the  posterior  part. 

5.  A  right  marginal  series  extending  from  the  anterior  end  to  and 
over  the  neck ;  the  cilia  are  rather  short  and  somewhat  remote  from 
each  other. 

6.  A  left  marginal  series,  be^nning  to  the  left  of  the  peristome  and 
extending  backward,  somewhat  oblique;  the  cilia  are  short  and 
crowded. 

7.  Two  series  of  ventral  ciUa  on  the  neck,  between  5  and  6,  and  pot" 
terior  to  the  peristome. 

8.  A  short,  oblique  group  or  series  of  about  six  long,  hair-like,  ftiflT 
cilia,  to  the  left  and  somewhat  behind  the  peristome-angle,  directed 
ventralward  obliquely. 

9.  A  longitudinal  series  of  cilia  of  the  same  kind  along  the  left  tide 
of  the  neck. 

10.  A  similar  series  on  the  right  side  ;  in  both  these  series  the  cilia 
are  directed  slightly  backward  when  the  animal  ip  extended,  and  for- 
ward when  it  retracts. 

11.  Fine,  stiff,  hair-like  dorsal  cilia  or  "tactile  hairs,''  in  tereral 
series  of  various  length ;  quite  short  ou  the  anterior  processus,  longer 
from  the  peristome  backward ;  Nos.  9  and  10,  and  possibly,  also,  8, 
may  be  of  the  same  category. 

12.  Some  cilia  near  the  posterior  end  of  the  body,  whose  exact  group- 
ing  aud  significance  are  yet  to  be  ascertained. 

The  size  is  subject  to  considerable  variation  ;  long,  of  extended  sped* 
mens  01 5-0*25  mill. 

It  seems  that  the  anterior  part  and  neck  are  made  up  wholly  of 
ectosarc,  and  the  softer  endosarc  fills  the  posterior  bulbous  part. 

The  food  consists  of  smallest  particles,  so  far  as  observed,  most  bac- 
teria, etc.,  carried  along  with  the  current  of  water  and  gathered  in  the 
gullet  at  some  distance  from  the  peristome- angle,  to  a  smaller  or  larger 
ball  (fig.  1/6)  which  is  then  passed  backward.  By  the  large  membrane 
and  the  long,  dense  series  of  long  *'  paroral "  cilia  at  the  right  margin 
of  the  peristome  (^g.  2,  um  and  par),  standing  out  perpendicularly,  a 
very  efi^ective  wall  is  formed  for  conducting  the  current  with  the  minute 
food  particles  to  the  {>eri8tome-angle.  Larger  objects  are  usually  ex- 
pelle<l  when  driven  into  the  })eristome,  by  the  posterior  adoral  cilia 
directed  rather  towards  the  right.  But  occasionally  larger  morsels,  up 
to  0*01  mill,  diameter,  are  swallowed.  After  digestion,  the  balls  (fig. 
1,  db)  are  passe<l  forward  through  the  neck,  on  the  left  side,  to  the 
anus  (fig.  1,  a)  situated  to  the  left  of  the  peristome.     While  paasiDg 
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aloof  tb«  06ck  tbej  project  considerably  over  the  general  level,  mnd 
mum  to  be  covered  only  by  the  cuticula.  The  anus  haii  its  constant 
place,  but  b  marked  by  a  slight  irregularity  of  the  surface  only  for  a 
•kort  while  aAer  the  waste  ball  is  ejected. 

The  animal  lives,  as  a  rule,  in  a  cavity  of  some  plant,  a  living  or 
dead  leaf,  etc,  from  which  it  projects,  straight,  or  curved,  at  any  suit- 
able angle.  V^ery  often  this  dwelling  is  extended  forward  by  the  ad- 
ditioo  of  a  tube  (fig.  1,0  built  by  the  animal  iuelf  with  small  |>articles 
of  differpnt  materials  carried  along  by  the  current,  connecte^l,  prob- 
ably, by  some  mucus  secreted  from  the  body.  Sometimes  these  tubet 
are  rather  hyaline  and  transparent,  containing  few  foreign  bodies. 
Oecasionally  a  sfiedmen  is  seen  in  a  tube  made  up  entirely  by  itself. 
From  the  cavity  or  tulie,  the  anteri<ir  part  of  the  body  is  projecting, 
wbeo  extended,  to  a  short  distance  behind  the  |)eristome-angIe  (usually 
leM  so  than  in  6ir.  1),  while  the  |>oeterior  part  is,  as  a  rule,  not  or  very 
iDdif4inctly  visible. 

When  the  animal  is  emerging  from  the  tube,  its  anterior  part  is  quite 
•Iraiirht,  the  adoral  cilia  along  the  ventral  side  laid  together,  directed 
backward,  and  resting  or  vibrating  very  slightly,  as  a  rule  (fig.  4). 
Tbeo,  all  at  once,  they  spread  out  and  l>egin  vibrating  vividly,  and  at 
the  same  time  the  anterior  priKVA^us  suddenly  turns  into  the  corkscrew- 
thafie,  like  a  spring.  Thus  exti^ndeil  the  animal  will  keep  for  a  shorter 
or  longer  time,  in  the  way  of  Vorticellid:!*,  oAen  swaying  to  and  fro,  or 
turning  amund  itii  axis,  and  then  as  suddenly  it  will  retreat  det»p  into 
ita  cavity,  where  it  may  remain  for  a  few  seconds,  or  minutes,  up  to 
•everal  bourn,  and  Mtmetinies  probably  more.  At  times  an  animal  may 
be  teen  slowly  advancing  in  its  tul>e.  alniut  ^)  the  aperture,  then 
alowly  retreating,  and  (Continue  doing  so  for  a  gcMxl  while,  with  the 
cilia,  especially  the  |Mi*terior  adoraU.  slightly  vibrating.  roS5«il>ly  this 
is  ilfHie  for  the  pur|MHie  of  n^spiratioii. 

As  already  state<l.  then*  is  considerable  variation  in  sixe.  Kach  in- 
dividual is  gniwing,  but  slowly,  even  with  abutidance  of  fiHHl.  With 
file  growth  of  the  animal  is  connected  a  considerable  incn*as(»  in  the 
Bomber  of  a<ioral  cilia,  as  well  as  probnbly  of  siime  other  grou|is.  This 
is  a  fact  not  sufficiently  noti<*tHl,  S4i  fnr,  as  to  niv  knowl<*<l(;e.  and  with 
it  we  meet  a  quesition  <»f  liighei«t  intere}»t  cont^erning  not  only  the  form 
ooder  consideration,  but  all  Oxyirichidie  and  related  gmufis.'     It  is 

•  1 1  •boo Id  hr  b<»m«»  in  mimJ  iHaI  in  ffryfruhuijr,  EufiliMnlx.  H'lltrnn,  Hr  ,  In 
tW  itHrrtfirtrhit  of  8irin.  in  Amphtlfjittu  ind  i»ofiic*  (»ih«*r«  «hi«  h  fthouM  rmnfv 
vitk  tli«  llHrfxHrtrha).  thr  adorml  ions  tlof^  not  i>on4*l  o(  ■  •ptral  or  hmiptudi- 
i«»  o/ainfie  (iliA,  IhH  of  (rmtivTrne  ruv*  of  tu<*h,  rmvU  onr  to  the  •ha|>«  of 
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more  than  probable  that  the  Dew  rows  of  cilia  are  formed  at  the  antt* 
rior  end  of  the  adoral  zone,  which  is  corresponding  with  the  right  <tf 
aboral  end  in  other  groups,  for  the  following  reasons:  1.  Tbetrana- 
verse  rows  in  the  adoral  zone  are  always  equal  and  equidistant,  so  that 
a  new  formation  between  the  existing  rows  is  excluded.  2.  The  fore- 
most rows  are  short,  bearing  only  a  few  cilia  each  ;  with  the  increaaiif 
size  of  the  animal  they  become  longer,  bearing  also  a  greater  number 
of  cilia,  i.  e.,  the  adoral  zone  grows  wider,  while  at  the  same  time  the 
number  of  transverse  rows  is  increasing  from  about  25  or  30  in  all, 
about  18  in  front  of  the  peristome,  to  about  50,  or  30  respectively. 
Thus  the  foremost  rows  in  a  small  specimen  will  be  about  in  the  mid- 
dle of  the  processus  when  the  animal  has  become  large.  3,  In  several 
instances  it  seemed  that  the  single,  shorter,  stronger  cilium  in  front  of 
the  adoral  zone  (c)  was  split  into  two  or  three  filaments,  at  its  end,  and 
so  it  is  probable  that  it  represent  and  grow  out  into  a  newly  added 
transverse  row,  the  more  so  as  a  smaller  cilium  was  often  seen  in  front 
of  it,  which  subsequently. would  take  its  place  (c',  fig.  4). 

A  group  of  rather  crowded,  short  cilia  is  at  the  anterior  end  on  the 
right  and  dorsal  sides,  evidently  the  new  additions  to  the  right  roar> 
ginal  series  and  the  fine,  stiff  dorsals  or  **  tactile  hairs  "  (see  figs.  1»  2,4, 
5,  6). 

Binary  fission  has  not  been  observed  directly.  To  all  probability  it 
is  going  on  during  retreatment.  Many  8|)ecimens  have  been  rather 
closely  observefl  during  several — up  to  four — days  in  succession  with- 
out any  changes  indicating  fission  being  noticed  on  the  anterior  part, 
exce|>t  in  size  and  the  number  of  adoral  trausverse  rows.  lately  two 
animals  were  seen,  side  by  side,  growing  to  a  large  size,  during  three 
to  four  days.  Both  of  them  were  in  normal  8hu[)e,  at  noon,  one  day ; 
when  seen  again,  about  an  hour  and  a  half  later,  both  had  changed  : 
the  anterior  part  was  shorter  and  smaller,  the  end  looked  as  though 
choppeil  off,  the  number  of  transverse  adoral  rows  was  only  about  18  in 
front  of  the  peristome ;  the  cilia  were  short  and  showed  that  peculiar, 
slow  vibration  always  seen  on  new  cilia  during  and  just  after  fission  in 
Oxytrichidie  and  all  ciliates  l)earing  an  adoral  zone.  Evidently  they 
had  undergone  transverse  fission.  On  the  following  day  l>oth  specimens 
again  presented  a  different  ap[>earance  (fig.  <i) :  the  anterior  end  was 

a  fan  when  •ipri'ad  out.  In  innumerable  inntances  thii*  wis  distinctlr  seen  in 
many  hpeties  of  the  ditierent  ^ruujM  named,  while  the  animals  were  UviDgmiidin 
normal  condition.  Whether  the  cilia  in  the  transverHe  serien  are  alwajs  nepar* 
ated  down  to  the  base,  or  are  coherent  t»o  as  to  form  a  kind  of  tihort  *' 
branelles,"  may  still  Ik*  an  open  question. 
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dob-thapcd  without  mnj  mdonil  cilia  for  some  distance,  but 
with  tiM  migie,  larger  cilium  (r»  Mo.  2,  above)  and  a  grroup  of  rather 
cmiwfad,  ahoit,  fine  etlia  on  the  back.  I^ter,  both  were  of  normal 
tantk^  and  again,  two  daji  later,  the  same  club- formation  was  noticed 
oa  one  of  them.  These  were  the  only  instances  where  this  form  was 
aaen,  and  it  is  impossible  to  judge,  at  present,  whether  it  was  an  inci- 
denial,  abnormal  formation,  or  one  occurring  regularly  during  growth  ; 
jci  the  former  is  more  probable. 

There  is  one  somewhat  peculiar  and  interesting  feature  about  the 
ftssion  in  our  species:  In  almost  all  other  ciliates  the  two  newly  formed 
indiTiduab  are  of  about  equal  value,  even  in  the  Peritricha.  In  Stick' 
mpin  the  anterior  animal  evidently  leaves  as  soon  as  separated,  while 
tlia  posterior  remains  in  place  in  ils  dwelling.  Here,  then,  fission 
seams  to  approach,  in  a  certain  degree,  gemmation. 

Several  tiroes  specimens  were  seen  free  and  contracted  in  the  shape 
•bown  in  fig.  3.  Whether  they  were  anterior  individuals  forme<l  by 
iHioo,or  such  that  had  been  thn>wn  out  of  their  cavities,  accidentally, 
remained  in  doubt  Ik)th  assumptions  may  hv  true.  On  such  animals 
a  few  cilia,  uf  common  form,  were  seen  near  the  |K)i«terior  end  of  the 
body  ^see  No.  12,  alM>ve,  and  fig.  3,  t^t). 

Fniro  the  deKription  and  figures  it  is  apparent  that  SHehw^ra  is  a 
ciliaie  of  very  |NH*uliar  orgiinitation.  In  the  formation  of  itit  anterior 
part  it  rpvembles  the  Oxytrichid:!*,  with  which  it  is  to  be  rangtHl,  hut 
reprpM*nting  a  gmup  of  \i*  own,  owing  to  the  formation  of  its  middle 
and  fMistrhor  |*arts  and  the  mode  of  life.  With  the  latter  monieiitj*  it 
reaembles,  Ut  a  certain  degnn*,  some  heterotrichoui«  and  (K'ritrichous 
ciltatea.  It  may  al>H)  1m*  said  that  the  hi^^hly  differentiated  ap|»arfitus 
of  cilia  in  the  anterior  are  in  a  strange  (n)ntra»t  i^ith  the  simple,  sack- 
like |Mwterior  |>art  pnHlnr<Mi  by  and  adupteti  to  the  aniniaU's  living  in 
a  eavitv  or  tul»e  ;  that  m  U*  sav,  for  a  form  of  Oxvtriehidie.  And  in  this 
ronn<H-tion,  the  i»it nation  of  the  anus,  in  the  anterior  part  of  the  IhkIv, 
as  also  very  ^ignifirant.  Thin  is  an  excee<iingly  illustrative  example, 
an<l  rare  to  such  a  drgn^e  anif»n^  ciliatet*.  of  the  mutual  iniprt^iii>ion!i  of 
organization  and  inmle  of  life. 

It  must  Im»  added,  however,  thiit  the  or^^ani«ni  under  conMdcration  is 
not  without  itff  analogies  and  homolo^iei*.  On  the  one  hand,  it  has 
much  in  common  with  Frttfti,  and  in  a  similar  way  with  AmphiirjttHs, 
ftc^  by  the  forward  exti>n«ion  of  the  anterior  part  with  theadornl  z«»ne  in 
front  of  the  peristome.  (  hi  the  other,  it  is  nearly  relutiHl  with  Siirhtttrirhti 
mcmminain  Pty..  for  which  «|M*<-ii'S  the  fimt  examplen  fs^en  were  ern»ne- 
ously  taken,  and  in  allusion  to  which  the  generic  name  wai*  given  t^iour 
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form.  Later  I  had  a  chance  to  observe  the  two  species  side  by  tide.  In 
Stir,hotrieha,  likewise,  the  anterior  part  is  much  prolonged,  tbe  hair^Kke 
cilia  are  highly  developed,  and,  as  it  seems,  thej  serve  not  only  for 
"tactile"  purposes,  but  rather,  at  least  in  Stieho$pira, tuikd  verj  prob- 
ably also  in  Stiehotrielia,  for  guiding  and  directing  the  various  parti- 
cles passing  along  with  the  current  of  water,  partly  to  be  arranged  to 
the  tube  built  by  the  animal  itself,  as  Stiehotrieha  has  also  tbe  inclina- 
tion to,  at  least  temporarily,  live  in  cavities  or  self-made  tubes.  SHek^-^ 
spirit  must  be  regarded  as  a  very  much  difierentiated  form  of  tbe  same 
type,  representing  a  different  genus  and  even  group. 

The  animal  was  first  noticed  in  March,  1894,  when  about  a  bundrad 
specimens  were  seen,  frum  a  small  but  healthy  aquarium  kept  ainoe 
early  fall.  Yet  some  points  of  the  organization  and  life-historj  re- 
mained in  doubt,  and  thus  publication  was  deferred.  Since  May  of 
that  year,  none  were  seen  until  recently,  when  again  several  doaen 
came  under  my  observation,  also  in  an  aquarium,  in  company  witb 
many  other  ciliates,  mostly  living  on,  or  rather  in,  small,  old  stems  of 
Riccia.  The  observation  and  examination  of  this  Infusorium  presents 
its  ])eculiar  difficulties,  as  is  apparent  from  the  description.  Thus,  of 
conjugation  and  the  forming  of  cysts,  nothing  has  been  seen;  yet  a 
publication  seemed  to  be  not  out  of  place. 

EXPLANATION   OF  THE   FIGURES. 

f      tube. 

c  i;    contractile  vacuoles. 
e      endoplosts,  or  "  nuclei "  (fig.  3). 
p     |)eri8ton)e. 
rp m  rightperistome-margin. 
Ipm  left 
ff     gullet,  lined  with  endoral  cilia. 
f  b     f(HMiball  in  the  gullet. 
h     fond-balls  in  the  posterior  part  of  the  body. 
d  h    digested  and  wa^te  food-ball  passing  to  the 
a      anus. 

{/  m    undulating  membrane, 
a  (I    ado  rat  cilia. 

r      sinj:le  ciliuni  at  the  anterior  end. 
c      acMitional  !«malier  cilium. 
par  paroral  cilia  Cfig.  2)  in  a  den!»e  series. 
rm     right  marginal  »ories  of  cilia. 
/  m     left 
t»      '*  ventral  *'  cilia. 


it  «       «t       «• 
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k     group  of  long,  hair-like  cilia  to  the  left  of  the  peristome. 
T  k    MTica  of  luch  cilia  along  the  right  tide  of  the  oeck. 
I A    the  tame  on  the  lest  side. 

d     "doraal  *'  cilia,  or  **  tactile  hairs,*'  short  on  the  anterior  part  of 
the  bodr,  longer  from  the  peristome  backward. 

rp  aome  cilia  near  the  posterior  end  of  the  body. 

F^.  I.  Specimen  seen  from  the  ventral  side,  with  indication  of  the 
tube  built  by  the  animal,  from  which  it  is  projecting  more 
than  usually  ;  the  cavity  in  which  the  posterior  part  rests  is 
omitted.  On  the  right  margin  of  the  fwristome  {rp  m)  the 
membrane  and  the  paroral  cilia  (urn  and  par  in  6g.  2)  are 
not.  or  very  indistinctly,  visible  in  this  position.  The  iidoral 
cilia  are  only  indicated  by  one  at  the  end  of  each  transverse 
n>w  (oonf.  figff.  5  and  7). 

Fig,  ;^.  Anterior  part  viewed  fniro  the  left  side.  The  adoral  zone  is 
seen  directly  in  front  of  I p  m,  through  the  projecting  margin 
behind  I p  m. 

/Vf .  S.  dntracteti  sfierimen*  not  in  cavity  ;  sketi^h.  Others  seen  were 
of  iMiiiif  what  different  shape. 

F%f.  i.  AnU'rior  <*nd  of  animal  just  emerging  from  itn  tube.  Adoral 
cilia  laid  to^eth«*r  and  directe<l  backwartl,  resting;  the  lines 
indicate*  not  the  oiliA,  but  the  itpa4X*s  lietween  the  transverse 
roms. 

Fig.  •'.  Tlie  nnuw,  with  the  adoral  cilia  iM>mc'what  diverging. 

fig.  ^».  The  same,  as  mh^h  in  s|M*cimens  iMinietinie  after  fiMiuu,  the  adoral 
cilia  an*  onlv  indictit4Hl. 

Fig.  r.  Single  irannvcrw*  row  of  adoral  cilia,  mon*  niagnifie<l. 

Scale  of  fik'*.  1  to  ti,   •  .MX).  — I)k.  V.Sri:nKi. 

New  Philadelphia.  Ohio,  March.  ]M1)7. 

The  "  Urnes  "  and  the  Enigmatic  Bodiea  in  the  Body- 
Cavity  of  Sipunculus.* —  KoriMinie  time  the  existence  nfivrtain  |»ecu- 
Itar  bmlim  in  the  iMMly-oavity  (»f  Ni/^iinni/iiji  has  Invu  known.  What 
ibeir  nature  is  lia««  l»e«*ii  a  dif*put4-«l  (|uestion.  Vngt  and  Ynun^  and 
Pabrr  lKiiiier(|ue.  iiiriuence<l  bv  the  mobility  of  the  UMlitii.  have  thought 
tbem  autoncuiioun,  and  have  oiuipanil  them  with  paraMtie  riliate<l  in- 
ftisnna.  Otli«*r«.  among  whom  mu«t  Ik*  nienti(»ni-d  Brandt.  Kay  l«ank- 
aster  and  <*u«'not.  havr  (Min^ideriNl  them  an  epithelial  el«>nienl«  thai  havr 

*J.fCurMUr  Aiitl  A    <truvc*l.      iCn-hen  hf«  Mir  r*'iroluti«»n  «le«  ('ni««      (omp. 
IUd4..  (X.\lV.:tin  \2 
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become  free,  and  aa  belonging  to  the  organisation  of  the  animal.  Tiwj 
have  thought  that  all  the  transition  stages  between  the  simple  dlialad 
epithelial  cells  of  the  intestine  and  the  free  urnes  may  be  found. 

Kunstler  and  Gruvel  assert  that  the  bodies  have  a  different  historj, 
and,  if  the  correctness  of  their  observations  be  granted,  we  must  give 
up  the  conclusions  that  we  have  supposed  well-founded  and  return  t# 
the  ideas  of  Vogt  and  Young  and  Fabre>Domerque  and  consider  tim 
bodies  as  autonomous  organisms.  But,  if  thej  are  such,  the  questioo 
arises,  What  can  be  their  history  in  the  cavity  of  the  young  Sipuneuiug, 
how  did  they  gain  entrance,  and  from  whence  did  they  come? 

According  to  these  authors  the  urne  is  the  final  stage  in  a  series,  and 
represents  the  form  of  the  organism  or  element  that  is  most  comnloD, 
This  element  becomes  flattened  and  enlarged  in  its  ciliated  regioD, 
while  its  hyaline  vesicle  loosen  its  spherical  form.  As  a  result  of  the 
change  of  form,  there  is  produced  a  large  disc  having  waving  move- 
ments. While  thez>e  changes  are  taking  place  there  appear  in  the  lower 
side  of  the  disc  numerous  cellular  elements  that  soon  become  free  and 
function  as  reproductive  bodies. 

The  latter  have  been  known  under  the  name  of  amcebocysts.  They 
are  generally  provided  with  numerous  long  and  thin  pseudo|K>dia,  and 
sometimes  structures  resembling  undulating  membranes.  Their  granu- 
lar protoplasm  contains  two  bodies,  one  colorless,  the  other  dark,  thai 
resemble  nuclei.  In  the  course  of  growth  the  colorless  body  increasea 
in  size  faster  than  its  dark  companion,  and  finally  escapes  from  its  con- 
taining element.  There  is  thus  left  an  element  having  [)8eudopodia,  and 
containing  a  small  dark  colored  body.  The  |)seudoj)odia  become  more 
numerous  and  smaller,  and  somewhat  later  «ome  of  them  become 
flagellate  at  the  }>eripheral  zone.  They  are  then  minute  urnes  thai 
soon,  by  the  .simple  process  of  growth,  become  urnes  of  the  normal  sixc. 

Besides  the  urnes  and  their  reproductive  mollifications,  there  maybe 
found,  in  the  liquid  of  the  body-cavity  of  Sipunenlu^,  certain  l>odies 
that,  evidently  for  want  of  a  better  term,  the  authors  call  enigmaiic 
vesicles.  To  a  certain  extent,  these  resemble  the  urnes.  Bv  the  sim- 
pie  process  of  fission  they  produce  large  cellular  plaques  composed  of 
two  layers  of  cells  or  elements.  An  application  of  staining  reagenta  to 
these  brings  out  marked  diflferences.  Some  of  the  elements  stain  readily 
and  deeply,  others  appear  to  be  scarcely  stainable. 

In  the  Course  of  time  the  clear  elements  become  isolated,  repeat  the 
process  of  division  and  in  their  turn  j)r(Kluce  plaques.  The  other  el^ 
ments  give  rise  to  buds  that  are  nucleated  and  provided  with  a  hf  aline 
vehicle.  The  attaching  pe<iicle  of  the  bud  becomes  greatly  lengthened 
and  finally  breaking  away  the  bud  becomes  a  free,  large  amceboid  body. 
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vtUi  wmviog  paeudopodim  mnd  wUhin  which  one  mmr  reoo^ixeolesr  and 
dark  colored  Te^ides  in  different  stages  of  development  that  later  funct- 
reproductive  elements. 
Sometimes  the  normal  urnee  may  reproduce  hj  the  simple  process  of 
,  the  two  halves  drawing  a|)art.  At  such  times  one  may  find 
bods  developing  u|m)u  the  large  clear  vesicle  that  seem  analogous  to 
Ibose  just  descril>ed. 

The  authors  promise  a  memoir  accompanied  with  micro-photographic 
plates. 

Biological  Observations  on  Peripatus." — The  observations 
which  Mr.  Ste«»l  nmkes  u|M>n  a  large  number  of  specimens  of  Prriftatut 
iemeknrti  var.  nrirntaH*  Fletch.  are  of  considerable  biological  interest. 
8ume  579  sfieci mens,  390  of  which  were  females,  were  collected  in  New 
Kouth  Wsles  during  the  seasons  1H94-0-6.  He  found  that  the  color 
of  individuals  is  quite  variahle,  but  that  the  variations  are  such  that 
they  niay  1m*  arranged  in  four  grou|M :  firnt,  those  which  are  blm^-black 
or  black,  of  which  the  total  number  of  s^iecimens  contained  77.5  {»er 
ceot, ;  seoind.  black  specimens,  itfieckle^l  with  brown,  which  numbered 
6Ji  per  i*ent. :  third,  brown  ii|>ei*inions  with  black  antenna*,  which 
amoouleil  to  10  |M*r  cent. ;  fourth.  s|>et*imens  entirely  bn>wn,  of  which 
there  werr  6  |ier  cent  Thetn*  colors,  he  states,  seem  to  be  more  or  less 
fiir<l,  for,  aj»  n  ruU',  the  liirv:*-  f»llow  the  color  of  the  m<»ther  ;  for  ex- 
ample, bruwn  sfieciiiienH  with  black  antenna*  will  protluoe  young  with 
the  fianie  color  ehnrarterisiicit. 

(  onsiderable  difference  ^aj*  n«»led  Ix'tween  thei^izes  of  the  j»|K»<Miiiens 
Ci>llecte<l  in  the  M*aJion  of  1^9-1-5  and  of  tliom*  collecltnl  in  the  season  of 
lM9'»-*>.  The  Iniier  wen*  very  f»niail  in  roniparison  with  the  others. 
The  iiiei'i metis  were  alf*o  rarer  during  the  Intter  seai«oii.  Tlie  author  en- 
deavom  to  arcoiint  f  »r  tl>ej»e  differencen  l»y  citing  the  fart  that  the  first 
seaiMMi  was  nioi<»t  and  the  second  very  dry.  But  whether  the  large 
s|iecinienii  of  the  firt^t  year  had  diet]  off.  or  whether  the  unfavorahlen«*»s 
of  the  sei<«>nd  fM*a«<»n  had  deereasc^d  their  i«ize,  he  is  unalile  t4>  nav. 

The  Umh\  of  lVrt|»atiiM  cont^into  entirely  of  inseeti*  f»urh  ns  th oik*  found 
on  and  l»eneath  deoayeii  l«»gs,  and  of  these  the  Termites  siM*ni  to  form 
the  animai'it  favorit«*  ftHxl.  The  aniniaU  an*  siK*ialile  and  gather  in 
gmups  and  give  no  evidence  whatever  of  lM*iiig  cannibalistic.  The  au- 
thor ha«  fed  the  animals  in  vivaria  u|»on  dead  iniHH^ts,  hut  has  never 
bat  a  able  to  iiidu<*e  them  to  eat  raw  meat. 

When  surpriiNHl  l>y  a  c|uirk  exfMMurv  to  light,  tliey  souietiuHV  eject 
slime  from  their  (-ephnlic  ^landf»,  and  when  i»eeking  prey,  if  the  latter 

•Tlifls    Sl«el.     < >bM*rYAtionii  oa  iVntiatu*      l*nw.  linn     S<c    N.  S.    Wale*  , 
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struggles  considerably  or  is  likely  to  escape,  the  slime  is  ejected  upon 
it  for  the  purpose  of  quieting  its  struggles.  In  doing  this  the  animal 
raises  its  head  and  the  anterior  portion  of  its  body  finom  the  ground 
and  ejects  the  slime  strongly  in  two  small  streams  for  some  distancei 
The  slime  is  not  acrid,  is  tasteless,  and  in  is  no  way  irritating  to  humaa 
mucous  membranes ;  but  it  is  very  viscid. 

The  animals  cast  their  skins  at  regular  intervals,  very  much  as  do 
insect  larvte,  and  the  cast  skins  are  usually  worked  over  with  the  jaws 
of  the  animal  and  swallowed. 

The  young  are  bom  at  all  times  from  the  middle  of  November  to 
the  middle  of  March,  and  are  about  five  millimeters  long  at  birth. 
Growth  takes  place  at  the  rate  of  about  one  millimeter  per  month,  and 
from  the  latter  fact  the  author  concludes  that  the  animals  must  be 
about  two  years  old  when  full  grown,  and  from  other  observations  ha 
thinks  they  must  be  three  years  old  when  they  first  give  birth  to  young. 
External  parasites  have  not  been  found. 

A  Myrmecophlous  Mite. — ^Tbe  brief  note  by  C.  Janet*  on  the 
Mite  Antennopharui  uhlmanni,  recalb,  one  noted  some  time  ago  on  the 
relations  of  Lepismina  poiypoda  to  ants.  This  mite  is  found  living  aa 
an  epizootic  parasite  on  Lasitu  mixtus.  Often  there  is  but  one  parasite 
to  a  worker  ant,  but  sometimes  there  are  more,  as  ghown  in  the  figure. 


In  any  case  the  mites  arrange  themselves  on  the  host  with  reference  to 
the  median  plane  of  the  latter  so  as  not  to  disturb  its  equilibrium.  If 
there  are  two  parasites,  they  occupy  opposite  «ide8.  The  mite  lives  eu- 
*  tirely  upon  the  food  disgorged  by  the  ant,  which,  strangely  enough, 
seems  to  take  pleasure  in  feeding  its  parasitic  burden  whenever  called 
u|)on  by  the  latter  to  do  so. 

The  Effect  of  the  Poison  of  Centipedes.*— From  several  ex- 
periments |)erf<)rnie<l  by  Mr.  Norman  upon  mice  and  snakes,  it  appears 
that  the  poison  of  centi|>edes  is  so  virulent  that,  if  it  gets  well  into  the 

*Siir  Iw  ra|)[>ort«  def  Antttmnphorn*  uhlmanui  Halber  mrec  le   Lasius  tnistia 
Nyl.     r.  K.  Acmd.  Sc.  ^ari^  (XXIV,  W3-5. 
'*  VV.  W.  Normmn,  Trann.  Texw  Acad.  Sci.,  I  (1896).  118-119. 
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circalatioo  of  iuch  inudl  animali  mi^ioe,  tbej  quickly  taccaoib  to  iti 
•daoo.  Id  the  case  of  one  experimeDt  the  mouse  died  witbiD  a  few 
•eeooda  after  it  was  bitten ;  in  another,  the  animal  did  not  succumb 
antil  four  dajs  had  elapsed.  The  two  snakes  experimented  upon  did 
not  seem  to  be  afli^ted.  Thej  died,  but  this  appeared  to  have  been  due 
to  lack  of  proper  care. 

Tbe  results  of  the  experiments  are  so  varying  that  it  would  be  well 
worth  tbe  while  of  some  one  to  undertake  a  series  of  experiments  with 
tb#  poison  of  centipedes  that  would  result  in  more  definite  knowledge 
as  to  it«  effect  upon  the  blood,  tissues,  etc.,  as  well  as  to  the  rapiditj  of 
its  action  when  injected  into  the  circulation  in  different  degrees  of  oon« 
eeotration. — F.  C  Kexyos. 

An  Organ  on  the  Femur  of  Phlceothripa  Reaembling  the 
Auditory  Organ  of  Locuata/^During  his  phjsopod  studies  Trj- 


V\f.  1-3.     /'4.r.v4M/%/i>M;j   Krtiur    I.     Mg.  1    The  k«iir  of  th«  Mtrrior, 
S   The  Ui*«  of  the  iiir<i«llr,  and  hg   3.   Th«  \m^  **(  thr  |MM|rrtor  fruur. 


flf    4      /'.   ^^9"  *^<-  K«nt.     IUm  of  thr  |ic«trrit»r  femur. 
•K.  Trybum.  Knt^Hn  Tidiiki.  17.  iMMl.  No.  2  a,  t>|».  to*.*  4.  6f.  4. 
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bom  found  near  the  base  of  the  fAnur  in  all  three  pain  of  legs,  in  all 
of  ten  speciee  of  PhUzothripe  studied,  a  peculiar  area  covered  bj  a 
thin,  transparent  layer  of  chitin.  Generally  the  areas  are  cunred,  but 
sometimes  they  are  straight  In  a  specimen  of  Phicecihripe  tibioHe 
there  was  found  on  the  left  middle  femur  a  straight  area,  and  on  the 
opposite  femur  a  curved  one.  Through  the  thin  chitin  one  may  dia> 
tinguish  several  dark  bodies  measuring  from  three  and  one  half  to  foar 
microns  in  diameter,  which  recall  the  rouRd  structures  in  the  audi- 
tory organs  of  Loeueta  as  described  by  Hensen.  The  organ  it  also 
found  in  Thrips  salicaria, 

*<  Delarvation  **  as  a  translation  of  the  French  **  Echenil- 
lage.*' — When  one  considers  the  thousands  of  words  to  be  found  in 
that  enormous  list  of  English  words,  the  Century  Dictionary,  and  also 
the  hosts  of  technical  words  constantly  being  proposed,  one  should  hesi- 
tate before  burdening  the  language  further.  But  now  and  then  one 
feels  that  it  will  be  a  conservation  of  energy  to  reduce  a  sentence  or  a 
phrase  to  a  single  word.  How  often  is  this  the  case  in  translating 
foreign  words!  The  German  *' Anlage''  is  an  example.  Some  authors 
have  endeavored  to  introduce  it  bodily  into  English,  and  others  to 
translate  it  by  the  old  word  "  fundament,"  a  term  that  to  many  a 
speaker  of  English  recalls  to  mind  something  ludicrous.  The  French 
*'  ^chenillage  "  is  another  example. 

The  word  is  not  uncommon  in  French  literature  relating  to  economic 
entomology,  as  the  author  learned  a  ccjuple  of  years  ago  when  collecting 
and  translating  literature  relative  to  the  gypsy  moth.  It  means  to 
remove  larvae  from  trees,  bushes,  fields  or  from  wherever  they  may  be, 
whether  it  be  by  hand  ])icking,  by  treatment  with  an  insecticide  or  any 
other  method.  There  is  but  one  word  in  English  that  can  l>e  used  to 
express  this,  and  that  is  the  verb  '*  to  worm."  But  there  are  difficulties 
involved  in  its  use  that  are  very  apparent.  One  can  s])eak  of  worming 
one's  cabbages  or  of  sending  some  one  to  worm  them,  without  involving 
any  misunderstanding.  But  when  one  desires  to  s|)eak  of  the  process 
of  worming  cabbages,  i.  e.,  to  use  the  verbal  noun,  one  encounters 
trouble.  First  the  verbal  noun  docs  not  seem  altogether  euphoneous; 
second,  one  is,  or  rather  the  reader  may  be,  puzzleil  to  know  which  of 
the  eleven  meanings  of  the  verb  **to  worm"  given  by  the  Century  Dic- 
touary  is  meant.  He  may  ask,  does  it  mean  the  action  ( 1)  of  moving  or 
squirming  like  a  worm,  or  (2)  of  acting  slowly  and  secretly,  or  (3)  of 
atfecting  something  slowly,  or  (4)  of  removing  by  underhand  means,  or 
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(5)  of  MibjecUng  totnetbing  to  a  stealthy  proceae,  or  (6)  of  worming  out 
mmm  ooaa  tecreta,  or  (7)  of  freeing  aomething  from  worms,  or  (8)  of 
nHBuTiog  the  charge  from  a  gun,  or  (9)  of  removing  the  beard  of  any 
^jrHfer  or  musM*!,  or  (10)  of  giving  eonietbing  a  spiral  form,  or  (11)  of 
wwding  rope-rarns,  etc.  ? 

Some  other  word  seems  necessarv.  One  cannot  uae  the  term  **  larvate," 
for  that  is  already  in  une,  as  a  fmst  |»articiple  in  sfieaking  of  certain 
peculiarities  of  diseases  that  pliysieiuns  meet  with,  and  as  an  active 
▼orb  in  ezpreoiting  the  idea  of  masking. 

The  term  **  delarvate/*  the  etymology  of  which  i«  evident,  is  not  to 
bo  found  in  the  dictionaries  and  is  here  pro|>06e<l  as  an  English  equivs- 
loot  of  the  French  «*chenillage.  In  his  notes  and  manuscripts  the 
oothor  has  uned  it  constantly  to  avoid  paraphrasing,  and  has  gained 
time  in  so  doing.  Is  the  word  not  of  sufficient  value  for  general  use? 
— F.  i\  Kkkyo.s. 
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Dr.  Smith's  Study  of  the  San  Jose  Scale. —At  the  \xm  nen- 
aicNi  of  the  New  .lorM*y  l>>giiilature,  $101H)  was  appn»printed  U»  the 
Hcale  Kx|ienmrnt  Station  for  the  study  of  habits  and  em^mit'S  of  the 
Hao  J(*'  scale  ( A^pnHotus  fHrniriiunut  with  a  »|NH!ial  vi(*w  t4>  the  use- 
fol  introduction  of  tht*  Isttvr  into  N<*w  «)erM*v.  I)r.  J.  H.  Smith  was 
oomniii«»ioncHl  to  rnako  tlit'  invt^sti^^Htioufi.  In  tlu*  Station  n*[Hirt  for 
lA9ti  Dr.  Smith  givt^  n  full  no<*«>iint  of  hi»  ittudies  and  an  admirabit*  dis* 
ouaston  of  the  sut)jt*ct.  lit*  vimu**!  ( 'NliforniM  in  .May  and  f(mn<l  a  gn*at 
dtvUioD  of  opinion  rf^^anlin^  the  UM*fiilnes(«  of  ladybird  lN«<*tU*i«  as 
deslrovert  (»f  thi«  iM*alt*.  Hut  he*  found  that  '*  then*  is  ntniolut«*lv  no  dis- 
Oi^reenient  ci»ni'erning  thf  l)t*n(*firinl  <*Hrcts  of  the  IVi/o/m  rttrdinaiin 
(Fig.  1  •  as  againol  th«*  Cottony  (*n4jion  K*alr  Icrryti  purrhaMt.  There 
is  no  doubi  that  thi*  iniuM't,  onci*  no  dentructivt*.  has  tx^n  almost  cum- 
^lololy  eiterminatetl  by  the  IV'/a/iVi.  We  do  find  that  mvajiionally 
tko  scale  rpap|ii*an:  but  a  t*ob>ny  of  the  l>e<*tlrs  sent  from  tht*  office  of 
tko  local  a>mmission<*r  upuallv  c*lean  tbt*ni  out  in  a  few  Wf<*kfi  there- 

m 
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after"  But  thU  is  an  exceptional  an<l  extraflnlinarjr  etue.  Tbe  eo*- 
ditions  regarding  tbe  San  .)o6^ apet^iea  are  difierent;  Uicre  ia  little bvp* 
of  a  similar  exterminatimi  l>j-  Ci>ccitiellidB,  aud  Profeawr  Smiili  mn- 
luariuiS  his  results  in  these  lines :  "  We  have  no  good  iMuia  for  belirr- 
ing  ihnt  any  of  tbe  itiserU  introduced  infi  New  Jenwjr  from C-Bliftmiu, 
or  whicb  can  be  introtluced  from  that  8tiile,  will  b«coiiu  miSomiUj 
abundant  in  a  measunibly  short  time  to  be  of  use  in  kwping  tlae  parai- 
cioufl  scale  iu  clieck.  The  two  »peciai  which  have  done  tlw  inont  aflwl- 
ive  work  in  California  are  already  nativea  of  New  Jeraey  and  ifqtdm 
no  introduction.  Climatic  differenoes  uiake  them  leaa  efiectire  wUli  <a» 
than  they  are  on  tbe  PaciBo  Coast.  We  cnn  probably  oounl  that  both 
the  Aphelinas  and  tbe  Chiloeorti*  will  in  time  Weoraa  Increaaiiigly 
abundant.     Our  must  active s]>ecies  iaSimilia  (/Vnti/w)  mtM/Za,  whidk 


V 


Fig.   1.  Thv  ^'ed•l(n  IjhIj   Flt-eile-     a,  larva,  lack    vl««  ;  6.  larva,   dim  vtev  <  e. 
pupai  il,  btvlle.     U&giiifi«d.     (  Kram  liwcct  Life  J 

thui  far  ufTcrstho  beetchnnce  ofan  effective  enemy.  We  csnout  bope, 
however,  that  it  will  increase  sufficiently  to  become  an  iwportaol  aid 
for  a  considerable  number  of  years  to  cutue,  and  it  doea  not  aeem  u  If 
our  fruit-growers  could  afford  to  wait  for  thb  or  the  nlh«r  tpeeiea  to  in- 
creaae  without  tailing  active  measure*  for  the  deetrueiion  o(  tbe  acala^' 
Clarkhck  M.  Wcxd. 

The  Spruce  Gall-louse.— Profemor  Chaa.  H.  Femald  baa  pob- 
liabpd  nn  excellent  account  of  the  Spruce  GalMouse,  Ckermm  aiittia 
Linn.  The  insect  furmji  twig-galls  on  spruce,  each  gall  oovtaliutif  Iron 
three  tu  thirty  ur  mure  cavitiea,  each  cavity  inhabited  by  from  tea  to 
thirty  imnll  yellow  bee.  AI>out  mid«uromer  the  (pUU  drr,  and  tha 
young  gall-licp  crawl  upon  the  leaves  where  they  moult  and  beco«a 
wing«i.  Thnat:  w  far  as  observed  are  all  paiiLeoogenetic  fanaln 
wbich  lay  tgen  and  die,  the  dead  bodlei  protecting  Uw  eggt.    Tva 
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wtekt  lat^r  the  eggi  hatch  ioto  joung,  which  crawl  upon  leaves  and 
bodik  Some  of  thoM  on  the  budt  survive  until  the  following  May  to 
laj  eggi  for  the  summer  brood  which  develop  in  the  galls.  No  males 
w«rs  found  during  the  two  years  study.  Concerning  the  formation  of 
the  falls  the  author  writes :  *'  That  this  insect  by  its  own  operations  is 
abb  lo  cause  a  young  twig  to  develop  into  such  an  abnormal  form  is 
very  interesting.  Physiological  botany  teaches  that  all  such  growths 
as  galls  caused  by  insects,  and  callouses  which  grow  over  woundn 
ioflirlcd  on  trees,  are  the  result  of  what  is  known  as  stimulation.  The 
stimulatifin  or  irritation  in  this  case  is  the  puncture  of  the  setse  of  the 
kibemating  female  into  the  bud,  as  previously  de^^ribed.  Botanists 
aipree  that  stimulation  of  this  nature  sets  up  a  division  of  the  plant  cells. 
Each  cell  divides  in  the  middle,  producing  two,  which  after  reaching 
foil  siie  divide  as  did  the  |>arent  cell,  thus  producing  four.  As  this 
goes  oo,  a  swelling  is  naturally  pnnluced,  and  this  swelling  is  the  gall. 
It  is  DoC  pecfssary  that  the  insect  should  sting  or  poison  the  plant ;  the 
piarctog  of  the  setie  is  sufficient  cause  for  the  formation  of  the  gall. 
Enealtally  the  same  thing  occurs  when  a  limb  of  a  tree  is  sawed  off. 
Tka  inner  bark,  the  gma'ing  part  of  the  tree,  is  injured  or  stiroulaled, 
and  the  cell  division  liegins,  causing  a  swelling  or  callous,  which  grad- 
aally  grows  over  the  end  of  the  limb.  Why  the  gall  should  take  on 
its  character istio  form  and  c(»lor  has  not  been  explained. 

**  As  a  result  of  the  stimulation,  there  mav  be  in  addition  to  the  cell 
divisions  a  defxi^ition  of  material  in  the  cells,  as  starch,  proteidi*.  resin, 
etc.,  which  ap|iear  a^  minute  granules  of  definite  character.  The  plant 
evils  of  the  gall  pnKiuced  by  the  insect  are  abnormally  large,  with  thin 
vails,  and  contain  niorentarch  than  ihoiie  of  the  unaffected  fuirts  of  the 
same  stem.  It  may  be  that  thin  starch  is  the  f(M>d  on  which  the  young 
lice  sulistfit.*' — v.  M.  W. 

Hemiptera.— Mr.  Klmcr  I).  Hall  finds'  that  all  the  forms  of  the 
fSBoa  (*lastiipiera  hitherto  des(*ri bed  from  North  America  with  the  p<is- 
aible  exception  of  (\  hrevis  ( Walk.),  may  be  referred  to  four  s|>eciea, 
vii>,  C.  drUeai^t  I'hI.,  (\  prvf*us  Fitch,  (\  xantharrjthttla  (term.,  and 
(\  ohiuMB  Hay.     The  •|»e(*ii*s  an*  well  figured  and  descril>ed. 

Willis  (trant  Johnson.  A.  M..  hat  descrilNNl*  and  figurrd  five  new 
of  scale  insects  l>elonging  to  thi*  genera  Afftidiotus  and    TAiV 
.  with  notes  on  th«*ir  habits  and  paranittw. 
Dr.  I*hilip  K.  Thler  hni   published*  a  summary  of  the  i*ollectiun  of 

•Kroc   of  tli«  Iowa   Krmd   o(  Nat    Sii  .  iN^'i.  HI.  IS-J.^M 
*  BttU    111   Su;«  I^  of  Nai.  liirtory.  IV,  riMO-^IW^. 
«Pm.  r.  8  Nst.  MuMMjm.  XIX.  25&-2y7. 
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Hemiptera  of  Japan  exhibited  at  the  Chicago  Ezpositioo  and  after- 
ward preseoted  to  the  U.  8.  National  Muaeum  by  Dr.  K.  Mitsakari  of 
the  Imperial  University  of  Tokio.  Numerous  new  tpeeiea  are  de> 
scribed. 

In  a  lecture  before  the  SociiU  Zoologique  de  France  M.  Charlci 
Jauet  quoted  with  approval  Biisgen's  views  regarding  the  comidei  of 
Aphides.  Biisgen  believes  that  the  cornicles  are  especiallj  naefiil  to 
the  plant  lice  which  do  not  excrete  a  sweet  liquid,  and  which  oo  ttiii 
account  are  not  protected  from  enemies  by  ants.  The  Aphides  deftod 
themselves  against  Ichneumon  flies,  Coccinellid  larvs»  and  Aphis 
lions  (Chrysopa  larvae)  by  means  of  the  cornicles  which  are  movable 
and  produce  a  secretion  of  a  waxy  nature  which  is  smeared  upon  the 
head  and  antennte  of  enemies. 

Professor  J.  M.  Stedman  has  discussed*  at  length  the  wooly  aphb  of 
the  apple  (Schizoneura  lanigera).  The  subterranean  form  it  said  to  do 
great  damage  to  the  apple  in  Missouri  and  is  best  kept  in  check  by  the 
application  of  tobocco  dust  around  the  base  of  the  tree  at  a  cost  of  bal 
two  cents  per  tree  per  year.  In  extreme  cases  the  insects  may  be 
killed  by  the  use  of  carbon  bisulphide,  but  this  method  is  not  leecHB- 
mended,  as  a  little  carelessness  may  prove  fatal  to  the  tree,  and  it  is 
also  necessary  to  treat  the  trees  with  tobacco  dust  in  order  to  keep  the 
insects  away. — W.  F.  Fiske. 

Coleoptera. — Dr.  John  Hamilton  records'  observations  on  the 
habits  of  the  blind  beetle,  Pinadyten  hamiltoni  Horn,  from  which  "  it  is 
evident  that  the  species  is  gregarious  and  carnivorous,  apparently  occor- 
ring  oflener  in  the  winter  than  in  summer,  and  in  woody,  hilly,  uncul- 
tivated  places.  Conjectu rally,  from  its  pallid  color,  absence  of  eyca, 
and  conditions  under  which  found,  it  seems  in  habit  either  subterranean 
or  semi-subterranean,  its  presence  under  bark  being  that  of  a  scavenger. 
The  larvie  are  probably  wholly  subterranean,  subsisting  on  the  dead 
larvae  and  pups?  of  the  numerous  insects  which  live  beneath  the 
ground  during  immaturity,  and  when  discovered  will  probably  prove 
to  be  eyeless." 

Wm.  G.  Dietz,  M.  D.,  has  monographed^  the  North  American  speci«e 
of  the  tribe  Ceutorhynchini  of  the  family  Curculionidae.  All  the  spe- 
cies are  described  and  part  of  them  figured.  Many  species  and  a  few 
genera  are  new. 

•  Bull.  MiHKouri  Ag^c.  Exp.  Su.  No.  35. 

•Knt.  News.  VIII,  34. 

* Traoiubctions  American  Knt.  iSoc.,  Oct,-Dec.,  1896. 
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Mr.  A.  L.  QoainUDM  haa  made  ioteresting  notes'  conoerniDg  the 
Uh  hiitorj  of  Bmtkfftartm  tUiematuM.  He  finds  that  instead  of  feed* 
uig  QO  scale  insects  as  had  previously  been  supposed,  the  adults  and 
larra  feed  on  corn,  beans  and  cow-peas. 

Mr.  C.  W.  Pi|ier  records*  some  interesting  notes  on  the  sembling 
iMbits  of  a  certain  Udybird  {Coceinelln  irawiver^O'guUata)  in  Washing- 
tos.  He  finds  that  they  are  in  the  habit  of  collecting  in  large  num- 
bers on  the  summits  of  mountains  with  no  apparent  object.  In  one 
caae  this  was  so  noticeable  as  to  give  the  name  ladybird  mountain  to  a 
certain  peak. 

Dr.  John  Hamilton  is  unable  to  follow  Captain  Casey  '*  in  splitting 
Aothtcttt  into  ten  genera  with  meaninglew  barbaric  names;  these  so- 
caDed  genera  are  simply  groups  convenient  for  the  purpose  of  analysis 
aod  nearly  all  previously  recognised  by  variou8  authors.  In  a  cata- 
loftie  theae  groujis  may  jiniperly  l)e  noted  by  XXX,  or,  as  in  the 
European,  designated  by  numerals."**  Most  entomologists  will  agree 
wHb  I>r.  Hamilton  in  his  criticisni ;  unnecessary  divisions  into  genera 
are  not  Ui  be  encouraged. — C\  M.  W. 

DifHera. — Mr.  K.  Porter  Felt  has  contributed"  to  the  knowledge 
^  the  larueture  of  the  antenna*  of  certain  male  diplosids.  He  confirms 
the  obarrvations  of  Kieffer"  concerning  certain  novel  structures  which 
ba  describes  as  foll«>ws :  "  The  art*hed  filaments  difl^er  widely  from 
ordinary  setje,  though  they  occur  in  whorU  in  the  name  manner.  They 
arise  fn>ro  pits  in  the  chitine  in  much  the  same  way  an  do  the  setip,  but, 
instead  of  remaining  single  and  tapering  to  a  |H)int,  they  divide  at 
tbeir  base  into  two  e«jual  branches  which  diverge  to  the  middle  of  their 
laogth,  where  they  retnirve  shar}»ly  as  a  rule  and  turn  to  unite  with  the 
of  the  adjoining  filsnKMiis  in  th<*  whorl.  Thus  by  means  of  the 
tonioai«es  these  arrh<*d  filaments,  which  fnim  their  designation  one 
lid  ex|iect  to  l>e  free  from  each  other,  are  in  reality  continuous,  and 
form  a  looped  thread  anaUKi  the  segment  with  anchoring  branches  at 
rtfnlar  intervals.'* 

In  a  later  article/*  M.  .Janet  has  figured  in  detail  the  |ie<*uliar  inser- 
of  the  arched   filaments  snd  presetiteil  a  thcNiry  of  thrir  develop- 
it     He  suggests  '*  that  th«*y  may  have  arisen  as  hypixifrmic  lameW 


•Rot.  Nrwm.  VIII.  I.   * 
•¥Mi    Swmm.  VIII.  4y-M 

•frUrt  N^ws  VIII.  af» 

•*FWjrli«.  VIII.  3  ,V 

•*  lS«n.  Hmacm.  Sor    hjit.  Vr.,  1HV5.  p.  TXril. 

••  Bttll  H«aar««.  K«>.  Fnt.  Vr.,  mm,  pp   »7.  I85-IH.\ 
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\se,  and  that  the  edges  may  have  become  thickened  and  chitiniied 
while  the  inner  membranous  portion  gradually  shrank  from  the  ooi- 
lining  edges  and  disappeared.  He  holds  the  opinion  that  the  chiiiniia- 
tion  of  the  thickened  edges  and  the  shrinking  of  the  membrane  at  tke 
apical  portions  of  the  lamellae  would  in  all  probability  begin  before  they 
had  attained  their  full  growth." 

Claude  Morley,  F.  E.  8.,  has  described  and  figured'*  certain  peculiar 
dipterous  larvae  (Metrioenemus  fiueipes  Mg.)  inhabiting  rotten  stumpa. 
The  figures  and  descriptions  apply  well  to  certain  American  tpedes  in- 
habiting similar  localities. — W.  F.  F. 

General  Notes. — Under  the  title  of  Biological  Notes  on  Certain 
Iowa  Insects,^  ^  Messrs.  H.  OAom  and  C.  W.  Mally  describe  the  pre- 
liminary stages  of  the  ground  cherry  seed  moth  (Oeleehia  $p.)  with 
notes  on  a  parasite,  the  early  stages  of  the  imbricated  snout  beetle 
{Epiectnu  imbrieatus  Say) ;  and  give  notes  on  the  Cosmos  weevil 
(Bans  eonfinis  Lee.),  and  on  the  early  stages  of  a  dipterous  insect 
{ChiroTiomtts  $p,)  occurring  in  large  numbers  in  water  tanks  and  reser- 
voirs. 

The  insects  affecting  the  cotton  plant  have  recently  been  discussed'* 
by  Dr.  L.  O.  Howard.  Especial  mention  is  made  of  the  cottim  worm 
(Aleiia  argillaced)  and  several  of  its  parasites  ;  the  boll  worm  (£r«/t<K 
this  armiger)  and  the  cotton  boll  weevil  (Anthonomtu  ^randis  Boh.), 
which  are  described  and  figured  in  all  stages.  Many  other  species  are 
mentioned. 

M.  Charles  Janet  records^  ^  some  interesting  studies  which  show  that 
the  mite  Di^copoma  comaia  is  a  true  external  parasite  of  the  ant  Ladiu$ 
mixtus,  attaching  itself  firmly  to  the  body  of  the  host  and  sucking  the 
blood. 

Mr.  Wm.  H.  Ashmead  has  described*  •  over  forty  new  species  of 
Cynipidous  galls  and  gall  wasps  in  the  National  Museum.  One  new 
genus  is  abo  described. 

Miss  Alice  M.  Beach  catalogues'*  the  Thrips  of  Iowa  and  describet 
five  new  species  of  Thrips  proper,  and  one  8|>ecies  doubtfully  referred 
to  Sericothrips.  Professor  Herbert  Osborn  in  an  accompanying  paper 
describes  a  new  species  of  Phlseothri|)s. 

^*  EntomologisU*  Monthly  Mag.,  VIII,  49,  50. 

' » IVoc.  Iowa  Acad.  Nat.  i?ci.,  1895.  Vol.  III.  203-213. 

»•  U.  S    Dept.  of  Agric  .  Bull.  33,  Office  of  Experiment  Sution. 

»  •  C'ompten  K**ndu»,  1897,  p.  1('2. 

»•  Proi*.  r.  S.  Nat.  Mus.,  XIX.  113-136. 

»*  IVoc.  Iowa  Acad.  Nat.  Sci..  Ill,  214-227. 
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Mr.  8«mtiel  H.  Scudderhai  prepared*^  a  table  for  the  detenu i nation 
^  the  genera  of  North  AroericaD  Melanopli,  and  givee  notee  on  thedia- 
tributioD  of  epeciea. 

Part  V  of  the  Bibliography  of  American  Entomology  prepared  by 
the  U.  8.  Division  of  Entomology  has  recently  been  issued.  It  con- 
tains 1679  entries.  We  are  glad  to  note  that  Dr.  Howard  expresses 
his  intention  to  bring  the  work  down  to  date,  and  to  continue  it  here- 
after.    It  is  extremely  senriceable  to  all  working  entomologists. 

At  a  meeting  of  the  Birmingham  Entomological  Society*^  Mr.  W. 
Wilkinson  exhibited  a  collection  of  insects  made  in  the  Madeira  and 
Canary  Islands  in  February.  March  and  April,  1896.  Among  the 
bmmC  interesting  species  were  Pnrarge  xiphia  from  Madeira  and  P. 
sipkiadts  from  (trand  Canary,  two  closely  allied  but  distinct  species 
pernliar  to  the  Madeiras  and  Canaries  respectively.  Mr.  Kenricks 
•aid  that  the  most  curious  feature  in  the  Canary  Island  fauna  was  the 
occurrence  of  American  forms.  VaneMsa  huniera  occurs  onlv  in  the 
Canaries  and  Americs,  and  Anona  plexipptu  {z:^I}anai$  arehipptu) 
which  is  common  in  the  Canaries  is  alito  an  American  species.  Mr. 
Beihune  Baker  said  that  in  working  on  the  moths  he  noticed  American 
afinities  in  several  gn»u|is,  especially  in  the  genus  Phlogophora,  which 
much  more  closely  allied  to  American  than  to  Eurojiean  forms. 


ISYCH<)U)GY.» 

Mr.  Spencer's  Psychology.— The  following  letter  t>y  Profensor 
J.  Mark  Huldwin,  rni»ident  of  the  Anieriran  IVychologiiml  AiMiocia- 
tion,  was  read  In^fore  the  Thiloitophical  Club  of  Hryn  Mawr  Colle^,  on 
the  occanion  of  the  c<*leliration  of  the  completion  of  Mr.  Spencer's 
••Sinthetie  riiilosiitihT.'* 

r»rA^  Hub: 

In  ttprakinif  liriefly  **(  Mr.S|ienc^r'H  imychology.  |»erha|w  1  iran  d(»no 
beiler  than  throw  the  impreMpionn  which  I  have  into  the  form  (»f  infor- 

A  pnai  and  c<ini.  I  nhouhl  preniiiM*  what  I  have  io  mv,  however, 
rith  the  remark  that  one  of  my  reasims  for  not  accepting  your  kind 

»•  Pnir    Amer    Acail.    \rt*  mini  Si..  X.XXIl.  No   V 

*t  Kiitnaiol«ifiM.  XXX.  v:{,  VM. 

'  Edkimd  bj  II    C   Warren.  I'Hoc«|4Mi  L'niverMtr.  lVincH«Mi.  N.  J. 
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invitation  to  be  present  and  speak  on  this  occasion,  was  thai  I  eoaM 
not  just  now  find  time  to  put  in  exact  form  such  a  detailed  af^preoiap 
tion  as  the  proper  attitude  toward  so  great  a  subject  requires.  Tei  I 
feel  unwilling  to  allow  the  occasion  to  pass  without  bringing  a  trifle  of 
some  kind  to  add  to  your  fuller  tribute  to  Mr.  Spencer.  I  beg,  there- 
fore, that  you  will  consider  what  I  say  as  impressions  left  on  my  mind 
from  the  study  of  Mr.  Spencer's  psychology — my  personal  reaciiaii  to 
his  work — ^rather  than  as  a  well-formed  opinion  which  I  should  io  any 
way  wish  to  commend  to  others. 
First,  then,  for  the  pros. 

1.  Of  course,  the  great  and  evident  service  rendered  by  Mr.  Speneer 
in  this  department,  as  in  others,  has  been  his  deliberate  and  argued 
advocacy  of  evolution.  In  all  the  spheres  of  the  application  of  evolo- 
tiou  doctrine,  there  was  a  prejudice  to  overcome ;  in  none,  such  prejo* 
dice  as  here.  It  is  not  overcome  yet.  Spencer's  is  to-day,  the  name  to 
refute,  to  pulverize,  to  anathematize,  to  ridicule,  by  the  opposition 
which  in  Darwin's  case  spoke  through  the  Bishop  of  Oxford,  and  which 
has  used  Spencer  for  its  fulcrum  ever  since  in  raising  the  resistanes 
with  which  science  loads  the  other  end  of  the  lever.  Fire  a  gun  at 
the  **  First  Principles,"  put  to  flight  feelings  and  representative  feel- 
ings, and  re-representative  feelings,  and  the  cosmos  is  safe.  In  all  this 
Spencer  has  borne  the  brunt.  But  all  the  while  Herbart  and  Wundt 
and  James — may  the  last-mentioned  forgive  me,  but  he  more  than 
others  has  ridden  rough-shod  over  the  pages  of  Spencer — have  been 
getting  the  credit  which  they  de8er\'e  for  the  coming  of  a  naturalistic 
era  in  psychology. 

In  this  matter  of  naturalism,  our  ship  has  had  to  change  her  course 
one  hundred  and  eighty  degrees ;  Spencer  set  the  compass  true  in  the 
new  direction,  and  through  all  the  buffetings,  and  breastings,  and 
poundings,  and  creakings  we  are  only  just  now  getting  her  head  to 
bear  after  his  compass. 

2.  It  is  to  me  also  a  great  thing  that  Mr.  Spencer  did  not  draw  too 
sharp  a  line  between  biological  and  psychological  evolution.  All  the 
talk  about  the  boundary  lines  of  science,  the  divisions  of  this  Oelnet 
from  that,  this  **  point  of  view  "  here  and  that  there — all  this  to  the 
contrary,  the  objective  science  of  mind  is  practically  the  great  science 
after  all.  Of  course,  lots  of  qualifications  are  necessary  here,  and 
philosophers  will  demur,  but  I  for  one  feel  somewhat  more  secure  when 
I  have  l>ehind  me  the  methods  of  objective  science.  Darwin's  way  of 
studying  the  emotions  was  more  fruitful  than  that  of  his  predecessors. 
Our  knowledge  of  memory  has  been  most  advanced  by  research  in 
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pttthoiofj  and  brain  localitation.  Once  discover  painnenres,  and  we 
ftAite  a  tbeorj  academic  from  the  jear  I.  Now  the  credit  of  tak- 
ing tlib  objective  point  of  view  icenerallj  and  of  using  so  deliberatelj 
biolofioal  dau  and  even  biological  explanations  belongs  to  Spencer. 
What  is  the  use  trving  to  complete  a  psychology  simply  as  such  ? 
Wbaft  is  the  good  trying  with  Wundt  to  abstract  **  pure  feeling"  from 
"  p«trs  sensation  "  when  really  both  are  pure  mythology  ?  Isn't  it 
tbe  delect  of  biology  also  that  it  tries  too  much  to  complete  a  biology 
■Mtely  as  such,  without  the  help  of  psychology?  When  two  sciences 
are  ripe  enoogh  to  fall  together  and  be  one,  that  is  good  ;  but  there  is  no 
eartkly  use  in  trying  to  keep  them  as  far  as  possible  apart  in  the  mean- 
lune.  In  this,  I  think,  Spencer  was  right  There  is  only  one  evolu- 
laoa,  let  us  keep  an  eye  on  both  aides  of  iL 

S.  As  to  Mr.  Spencer's  positive  contributions  to  psychology,  these  I 
mmj  not  discuai  in  detail.  They  are  mainly  incidental  to  the  ideas  in 
tbe  service  of  which  hit  speculations  were  made.  His  theories  have 
•early  all  been  disproved ;  I  mean  his  particular  theories.  But 
Itts  contributions  by  the  way  are  of  very  great  importance.  And 
even  the  disproved  theories,  they  have  been  leading-strings  for  thought 
aad  moiivet  for  research  to  c<»untless  workers.  You  cannot  open  a 
aiMDpetent  boi>k  in  any  of  three  or  four  great  departments  of  thought, 
bat  you  tind  the  most  fruitful  discussionn  turning  about  the  hypotheses 
of  Hpencer.  I  take  it  that  this  in  one  of  the  greatest  {KMsible  servicen 
of  a  great  men — to  produce  defiiiitely  din*cte<l  effort,  even  though  his 
private  views  go  down  in  the*  result. 

And  now  for  the  conn. 

Here  what  there  in  to  say  neemn  to  me  U\  be  msinly  a  statement  of 
tW  limitations  incidi^nt  to  the  very  (jualities  which  we  have  found  to 
be  Mr.  S|iencer'fi pnnrifml  claim  toour  admiration.  Kvery  great  idea 
mntm  in  its  lirst  blunh  ninipler  thsn  it  is.  Natural  selection,  for  ex- 
asple,  is  proving  itM»lf  by  giving  gnuind  Hut  the  fame  of  its  suthor, 
Uiarwin,  does  n(»t  nnffer  from  that,  even  a|»art  from  the  fact  that  I>ar- 
via  was  wisrr  thsn  are  his  dinciplss.  We  are  now  saying  '*  back  to 
Ilmrwtn,"  and  although  we  can  nevrr  nay  "  back  to  S|)encer."  yet 
Hpeooer  has  his  plai*e  fixetl  for  all  that.  The  real  liniitationn  of  H|)encer 
are  evident  junt  in  thin  contrast  with  I>arwin. 

1.  Sfienrer's  genetic  Psychology  wan  an  idea,  junt  an  bin  genetic 
Biology  and  Siciology  were  idean,  and  the  f»anie  idea.  Hut  he  could 
•oC  prf>ve  thin  idea  in  all  these  drfiartnienta  lie  could  only  tee  the 
•vtdeot  and  surface  facCn  which  hit  idea  wan  likely  to  «*x|>lain.  This 
Im  did  in  a  very  remarkable  way  in  the  "Syntem  of  Synthetic  Thiloso- 
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phy,"  the  completion  of  which  yon  are  celebrating  to-daj.  It  is  mar* 
velous  that  a  single  mind  should  have  been  able  to  make  so  manj 
happy  hits  in  so  rapid  and,  in  a  good  sense,  superficial  survey  of  all 
these  fields.  But  it  was,  I  think,  rather  that  he  had  a  stupendooaly 
great  idea  than  that  he  had  a  stupendously  great  mind.  He  was  armed 
with  the  thought  which  all  the  natural  sciences  are  tending  to  prove 
true ;  but  the  same  sciences  are  showing  that  almost  all  the  ways  in 
which  he  took  this  idea  to  work  were  not  true.  This  meant  thai  Mr. 
8pencer's  personal  tendencies  were  in  the  direction  of  his  giAa,  toward 
a  deductive,  hypothetical,  inexact  way  of  treating'  scientific  details. 

2.  Then  as  to  his  method,  that  too  is  a  great  limitation.  It  hat  al- 
ways seemed  to  me  that  Mr.  Spencer  was  a  great  example  of  the  cost- 
liness of  analogy.  Analogy,  analogy  everywhere !  It  is  not  a  part  of 
the  interconnection  of  the  sciences  that  the  facts  of  one  should  be  ex- 
plained by  analogies  from  another.  Yet  such  a  procedure  Spencer 
constantly  falls  into.  Chemical  analogies  in  biology,  biological  anal- 
ogies in  psychology  and  sociology,  mechanical  analogies-^iseolationt, 
integrations,  etc.,  of  force — all  the  way  through.  In  psychology  this 
is  especially  deplorable,  since  it  leads  to  a  general  tendency — alto  ap* 
parent  in  the  sociology — to  be  satisfied  with  inadequate  analysis;  and 
inasmuch  as  the  analogies  are  drawn  from  spheres  of  simpler  activitiea, 
it  it}  just  the  refinements  which  characterize  the  higher  as  higher  that 
escape  it.  Everybody  knows  the  flat  sterility  which  results  when  the 
association  theory  is  applied  to  the  higher  reaches  of  thought  and  cud- 
<luct.  It  is  like  proving  a  bed  of  tulips  to  be  mere  onions  by  going 
through  them  and  nipping  otf  all  the  blooms.  Bo  to  solve  the  prob- 
lems of  psychology  by  biological  or  chemical  analogies,  is  to  make  use 
of  a  weapon  which  figuratively  speaking  nips  oflfali  the  blooms.  But 
this  is  only  part  of  another  and  deeper  limitation,  to  wit: 

3.  Mr.  Spencer's  view  of  evolution  is  not  what  we  are  coming  to-day 
to  consider  the  true  thought  of  natural  genesis.  Herein  is  the  real  and 
essential  limitation  of  8()encer's  work  considered  from  a  philosophical 
point  of  view — and  [)Ossil)ly  I  am  departing  from  the  topic  assigned  me 
in  mentioning  it.  He  believes,  I  think,  that  the  new  not  only  comet 
out  of  the  old,  but  that  it  is  explained  by  the  full  statement  of  the  old. 
Now  this  is  a  philosophy;  and  it  is  a  leveling-dowu  philosophy — what- 
ever we  say  to  the  question  a.s  to  where  it  finally  lands  us.  It  tends  to 
state  the  tulip  in  terms  of  its  roots.  Now  this  is  all  right  as  science, 
l>ut  wh(*n  it  is  made  a  philosophy  and  a  presupposition  to  science,  then 
it  is  baleful.  For  besides  rendering  it  excessively  diflicult  to  be  a  good 
sci^Mitist — not  to  judge  it  as  a  philosophy — it  makes  the  thinker  liable 
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to  conlioual  '*  illusioDt  of  simplidtj  "—(thus  to  designate  the  fmlUcjof 
Caking  things  to  be  too  simple).  So  with  Mr.  Spencer's  psjchology :  it 
itpreiiei  one  as  a  series  of  great  illusions  of  simplicity.  Many  of  his 
faoeniliiaitont  depend  each  upon  just  one  fact  of  striking  and  easy 
mterprKation  from  his  point  of  view.  The  "surplus  energy  theory  " 
of  ptay.  the  "  dream  theory  "  of  spirit,  the  *'  dance  theory/'  the  ^  vocal 
Uieory."  And  many  of  the  more  important  principles  which  are  not  of 
ao  easy  an  interpretation  seem  nevertheloM  to  owe  their  place  as  corner 
atones  in  the  system  to  this  same  tendency  to  sigiplification.  Such  are 
-  utility/'  "  use  inheritance/'  etc. 

4.  The  same  thing  is  seen  in  the  ease  with  which  difficult  places  are 
gl^Mved  over.  A  bridge  of  analogy  or  oflen  of  mere  vagueness  of  ez- 
preasion  covers  a  yawning  gap  sometimes  at  a  most  critical  place. 
This,  however,  is  so  common  a  criticism  of  Mr.  Spencer,  that  I  need 
not  take  it  farther. 

In  conclusion  I  may  say  that  the  balance  to  the  good  in  any  fair 
eacimate  of  Mr.  Spencer*^  work  is  so  enormous,  that  we  should  not  hes- 
itate to  recognixe  as  correct  the  verdict  of  all  the  world  to  the  effect 
that  be  is  one  of  the  main  fact^^rs  in  the  main  movement  in  the  history 
of  mcMiem  thought. — J.  Mark  Baldwin. 

Involuntary  Movementa. — The  manner  in  which  ideas  present 
in  c<»itsciousot*as  determine  involuntary  movements.  efl|>ecially  of  the 
hanihi,  has  already  receiveii  connidcrabU*  ex|H*rimental  attention  from 
Lehmann,  F<*n'  and  Jastniw.  Their  rtmults  have  lately  been  supftle- 
nenied  in  two  im|M)rtant  |karticiilan«  by  Mr.  M.  A.  Tucker,  of  Stan- 
Ibfd  Univen»ity.*  The  object  of  Mr.  Tucker**  investigation  was  to 
determine,  first,  any  general  tendenrii*!*  to  motion  in  the  band,  a|>art 
fn»m  the  nfiatial  influence  of  tboti^'bt ;  and  i^NHiiid.  the  coniparative 
value  of  these  involuntiirv  inovenienii*  in  adults  and  children  The 
apparatus  usihI  wim  similar  in  iti«  ea^ential  features  t4>  Jaslrow'ii  auto* 
matiigraph.  To  prevent  the  attentitiii  taking  on  a  directional  charac- 
ter, in  the  ex|>erimeiits  «\hen*  thin  %«a«*  to  Ik*  avoi(le<l,  thesubjtKrt  recited 
the  multiplication  table,  rtmju^ateil  Fn*nch  verl»s,  etc. 

As  reganln  the  fin*t  p»int  tif  in  ventilation,  there  wan  found  to  l»e  a 
**  inMlency  for  the  handnaiMl  arnin  resting  in  front  «»f  the  IxmIv  Ui  move 
iowanl  towani  the  nH*«lian  plane  tif  the  ImmIv."  There  did  not  ap|>ear 
to  lie  any  neoetftary  tendency  for  the  hands  to  niove  t4)wanl  a  visible 
object  to  which  the  attention  was  direiletl,  if  that  obj«t*l  «a*i  tlnrngbt 
of  vimply  as  at  rest;  but  the  i»i^ht  of  moving  objtvtji,  or  the  remem- 

*  %n«r  Jour,  of  I**tc hoi  .  lv^7.  VIII.  '»H  4o4 
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brance  of  them,  caused  an  inyoluntary  imitation  of  the  direetioo  of 
the  moving  stimuli,  not  only  bj  the  hands,  but  also  bj  the  whole  bodj ; 
this  tendency  manifested  itself  in  a  distinctly  observable  swaying  of 
the  head.  As  to  the  second  point,  the  investigation  brought  out  ^bm 
general  fact  that  *'  children  are  governed  by  and  subject  to  the  sama 
laws  as  adults,  but  to  a  less  extent."  Individual  variations  were  wider 
in  them  than  in  adults.  No  difierences  were  found  in  children  due  to 
age  or  sex. 

These  experiments  sei^m  to  substantiate  the  views  of  F^r^  and  LdH 
mann,  while  they  disagree  with  those  of  Jastrow,  who  reported  a  ten- 
dency of  the  hands  to  move  toward  stationary  objects  whenever  the 
attention  was  directed  towards  their  locality. 

Contraction  of  the  Field  of  Vision. — It  has  been  qoestioDad 
for  sometime  whether  the  contraction  of  the  field  of  vision  after  repeated 
tests  of  the  periphery  (attributed  to  fatigue)  is  limited  strictly  to  patho- 
logical  cases.  Of  recent  years  it  has  been  generally  assumed  that  thia 
phenomenon  appears  frequently  in  normal  life  as  well,  and  in  conse 
quence  it  has  lost  much  of  its  former  value  as  a  psychiatrical  sympConi. 
Dr.  Erdmann  Mueller,  however,  has  recently  published'  the  result!  of 
an  investigation  undertaken  upon  102  normal  subjects  which  show  the 
contrary  to  be  true.  The  tests  were  made  without  a  perimeter,  the  ob> 
ject  of  vision  being  a  small,  white  ivory  ball  of  the  size  of  a  cherrj- 
pit,  which  was  fixed  to  a  thin,  translucent  piece  offish-bone. 

Out  of  the  entire  number  of  subjects  tested,  hut  two  showed  any 
unusual  contraction  of  the  visual  field.  In  three  separate  triala 
apiece,  with  each  eye,  these  two  subjects  showed  a  contraction  varying 
from  10^  to  30^  in  the  course  of  a  single  trial,  but  each  showed  no 
contraction  whatever  in  one  of  the  tests.  The  subjects  in  question 
were  found  to  be  suflTering  from  slight  neurasthenia,  but  exhibited  no 
severe  neurotic  symptoms  whatever.  Of  the  remaining  100  subjecta, 
three  showed  a  contraction  of  5°,  and  thirty  a  contraction  of  from  2- 
4°  only ;  but  in  seventeen  of  these  cai^es  a  contraction  of  the  field  oo 
one  side  was  accompanied  by  a  widening  on  the  other,  so  that  the  ap- 
parent change  may  easily  have  been  due  to  a  slight  shifting  of  the 
position  of  the  head  during  the  progress  of  the  experiment  The  other 
sixty-seven  subjects  showed  a  contraction  of  1®  or  less,  which  was  be- 
low the  thre}«hold  of  experimental  precision. 

As  a  result  of  these  tests.  Dr.  Mueller  concludes  that  the  contractioB 
occurs  among  healthy  perHons,  if  at  all.  only  in  the  very  slightest  de- 
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gm;  where  it  b  observed  to  any  marked  ex  lenttmoog  the  appareotl j 
iMalthj,  it  it  thowD  to  be  acoompanied  by  oiber  neurotic  tyiuptoiDa. 
Tbe  teat  requires  contiderable  attention  on  the  part  of  the  subject,  and 
ma  apparent  contraction  of  the  field  on  the  first  trial  often  proves  to  be 
4tte  to  a  lack  of  adjustment  of  the  attention.  The  existence  of  genuine 
^traction  can  be  affirmed  only  after  repeated  trials  when  the  subject 
become  accustomed  to  the  methods  and  has  learned  to  maintain  hb 
atlMitiun  properly. — H.  C.  W. 


PKOCEEDINOS  OF  SCIENTIFIC  SOCIETIES. 

Zoological  Society  of  London. — The  sixty-eighth  anniversary 
■Mating  of  this  Society  was  held  at  their  officers  Hanover  Square,  W. 
la  the  abnence  of  the  President,  the  Chair  was  uken  by  Dr.  Exlwsrd 
Hamilton.  Vice-President,  who  wtis  8iipp<»rted  by  I^rd  Medway,  Sir 
Hugh  I^w,  (teneral  Trevor,  Dr.  Henry  Woodward,  F.  RS.,  Lt-Col. 
H.  II.  (tcidwin- Austen,  F.  R.  S..  and  many  other  Fellows  of  the  Society. 

After  the  Auditors  Kefiort  had  tieen  read,  and  a  vote  of  thanks  ac- 
corded to  them^  and  some  other  preliminary  buniness  had  been  trana- 
aded.  the  RefM»rt  of  the  ( 'ouncil  on  the  procet!<lin)r»  of  the  Society  during 
ibe  past  year  was  reail  by  Mr.  P.  L.  Sclater,  F.  \i.i^„  the  Secretary.  It 
alal««l  that  the  nunilier  of  Fellows  on  the  1st  of  January,  1H97,  was 
S,OHM,  ohowing  a  net  iticreane  of  71  nienibeni  during  the  year  18iH).  The 
number  of  new  Fell«>wii  that  joined  the  Society  in  181N>  wan  207,  which 
was  the  largest  numlN*r  of  elections  that  had  taken  place  in  any  year 
Mc«  1M77. 

The  t4>tal  receiptJi  of  the  Sniety  for  \HW  had  aniounte<l  U>  1*27,0^1. 
.10  4.  whirh  wan  i:  123.1  3  mon*  than  the  very  succ^esuful  year  1M)5. 
Tbe  ordinary  ex |>enf lit u re  in  1M1N)  had  ani<»unted  to  i;23,78M.].2,  which 
wa«  an  inrreajie  of  1:327.4.4  over  that  of  the  year  181)5.  Besides  thit  a 
Mm  of  1*2617.15.0  had  l>een  |»aid  and  chargetl  to  extraortlinary  ex- 
penditure, of  which  amount  i'2t»0<)  had  been  paid  on  ac(*ount  of  the 
eoo«trurtion  of  the  new  Imune  for  (Mitriohew  and  cranes.  A  further  9um 
•f  £IUCK)  had  also  l>een  transferred  to  the  I>e|M}iiit  Account,  leaving  a 
balance  of  i;iOt>H.15.4  to  W  carried  forwnrd  for  the  lM*nefit  of  the  present 
jaar.  Tbe  usual  scientitic  meetings  had  l>een  held  during  the  year  181^. 
mad  a  large  number  of  valuable  comniunicationti  had  l>een  rrceivetl 
•pua  every  branch  of  ifN>h»gy.  These  had  be<*n  (Miblished  in  the  annual 
volooMof  **  Procec<linga."  which  oontained  1 1 10  }>ages,  illustrated  by  52 
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pUtes.  Besides  this  Parts  1  and  2  of  the  14th  volume  of  the 
quarto  **  Transactions  "  had  been  published  in  1896.  A  new  edition  of 
the  List  of  Animals,  containing  a  list  of  all  the  specimens  of  the  veite> 
brated  animals  that  had  been  received  by  the  Society  during  the  pMl 
12  years,  had  been  published  and  issued  to  the  subscribers  to  the  publi* 
cations  in  November  last  The  32d  volume  of  the  Zoological  Record 
(containing  a  summary  of  the  work  done  by  zoologists  all  over  the 
world  in  1895)  edited  by  Dr.  David  Sharp,  F.  R  S.,  had  been  also 
published  and  issued  to  the  subscribers  in  December  last. 

The  Library,  containing  upwards  of  20,000  volumes,  had  been  main- 
tained in  good  order  throughout  the  year,  and  had  been  much  resorted 
to  by  working  naturalists.  A  large  number  of  accessions,  both  by  gift 
and  purchase,  had  been  incorporated. 

The  number  of  visitors  to  the  Garden  in  1896  was  665,004,  being  322 
less  than  the  corresponding  number  in  1895.  This  slight  decrease  was 
easily  accounted  for  by  the  unsettled  state  of  the  weather  in  the  latter 
part  of  the  past  year. 

The  number  of  animals  in  the  Society's  Gardens  on  the  31st  of  De> 
cember  last  was  2,473,  of  which  902  were  Mammals,  1,132  Birds,  and 
439  Reptiles  and  Batrachians.  Amongst  the  additions  made  during 
the  past  year  18  were  specially  commented  upon  as,  of  remarkable 
interest,  and  in  most  cases  new  to  the  Society's  collection.  Amongn 
these  were  a  young  male  Manatee  from  the  Upper  Amazons,  a  young 
male  Klipspringer  from  N.  E.  Africa,  a  young  female  Gorilla  from 
French  Congoland,  a  pair  of  lettered  Aracaris  from  Para,  a  young 
Bragga*8  Monkey  from  French  Congoland,  a  Loder's  Gazelle  from  the 
Western  Desert  of  Egypt,  three  Ivory  Gulls  from  Spitzbergen,  and  three 
Franklin*8  Gulls  from  America.  A  serious  loss  was  occasioned  to  the 
Society's  menagerie  by  the  sudden  death  in  March  last  of  the  male 
Indian  Elephant  (Jung  Pasha),  deposited  in  the  Gardens  by  H.  R.  H. 
The  Prince  of  Wales,  on  bis  return  from  India  in  1876,  and  for  the  past 
20  vears  well  known  to  all  visitors  to  the  Gardens. 

A  vote  of  thanks  to  the  Council  for  their  report  was  then  moved  by 
Dr.  Henry  Woodward,  F.  K.S.,  seconded  by  Lord  Medway,  and  carried 
unaniniouslv. 

The  rei)ort  having  l>een  adopted  the  meeting  proceeded  to  elect  the 
new  members  of  Council  and  the  officers  for  the  ensuing  year.  The 
usual  hnllot  having  been  taken,  it  was  announce<i  that  William  Bate- 
son,  Esq.,  F.  R.  S.,  Col.  John  Biddulph,  Dr.  All>ert  Giinther,  F.  R.8., 
Oshert  Salvin,  Esq.,  F.  R.  8.,  and  Joseph  Travers  Smith,  Esq.,  bad  been 
elected  into  the  Council  in  the  place  of  the  retiring  members;  and  thai 
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Sir  William  H.  Flower,  K.  C.  B.,  F.  R.  8.,  had  been' reelected  Praident ; 
Cliarlei  Drummond,  E«q.,  Treasurer ;  and  Philip  Lulley  Sclater,  Mat., 
Ph.  I>.,  F.  R.  S.,  8ecreurj,  to  the  Society  for  the  enauing  year. 

The  meetiDg  terminated  with  the  usual  vote  of  thanks  to  the  Chair- 
■san,  which  was  proposed  by  Sir  Hugh  Low,  G.C  M.  G.,  seconded  by 
W.  E.  Lord  Phillips,  and  carried  unanimously. 

Boston  Society  of  Natural  History. — The  Annual  Meeting 
was  held  Wednesday  evening,  Mty  5,  1897. 

Business :  Reports  of  the  Curator,  Librarian,  Treasurer,  tnd  Trustees  ; 
announcement  of  the  award  of  the  Walker  Prize  for  1897  ;  election  of 
oAcem  for  1897-98. 

The  following  paper  was  read  :  Dr.  R.  T.  Jackson,  **  Some  Principles 
of  Invertebrate  Paleontology." 

The  following  officers  were  elected :  President,  Charles  Sedgwick 
Minot ;  Vice-Presidents,  Nathaniel  S.  Shaler,  (^harles  P.  Bowditch, 
EdwartI  S.  Morse  ;  Curator,  Alpheus  Hyatt ;  Secretary,  Samuel  Hen- 
shaw ;  Treasurer,  Kdward  T.  I^mvr  ;  Librarian,  Samuel  Henshaw ; 
Councillors  for  Three  Yean),  S.  L.  Abl>ot,  William  S.  Bryant,  Miss 
Clara  K.  l^ummings,  William  M.  Davis,  James  H.  Einerton,  Edward 
G.  Oanliner,  Henry  W.  Haynen,  Miss  Catharine  I.  Ireland,  Benjamin 
Jov  JeiTeriea,  Nathaniel  T.  Kidder,  E<lward  L.  Mark,  William  H.  Niles, 
F.'h.  PealxMly,  (1iarl<«  P.  Putnam,  Alfred  P.  IWkwell,  William  F. 
Whitney. 

By  the  of)urt(*sy  of  the  MaA*achufiettii  Institute  of  Technology  the 
Cteneral  Meeting  was  held,  in  Huntington  Hall  in  the  Rogers  Building 
of  the  lnf»titute,  Wediit^s^lny  Kvening.  May  llHh.at  7)  o'clock.  Pafier  : 
Mr.  Janieii  F^lwin  I>»ugh  ;  The  Phenomena  ot  Telejiathy.  Mr.  William 
£11*4  iHivi*  fxhibiteil  hii*  dog,  **  lKKlger6i*ld '*  whoM*  actions  are  i«u|>- 
poaed  to  Im*  govfrned  by  telepathic  influenc*e. — Samcki.  Hknhiiaw, 
Strrti/try. 

National  Academy  of  Sciencea. — The  following  officers  were 
elected  on  the  2Ut  :  Pn>f  Anoph  Hall,  Vice-President;  Prof  I.  Rem- 
•DO,  Home  Secretary  ;  Prof  A.  (irahani  liell,  Treasurer. 

The  new  meml^em  electee!  are:  l>r.  ('.  S.  Minot.  of  lioslfin ;  Prof. 
Morlry,  of  Cleveland  ;  Prof.  CJooch,  of  New  Haven;  and  Dr.  W.  H. 
Ilall,  of  Wasliingt4)n. 

The  next  or  Novenil»er  meeting  will  Ih?  held  at  B<iston,  l>eginning  on 
Titsaday,  Novemlier  M».  1H97. 

Uniweraity  of  Pennsylvania  Biological  Club.— A  meeting  of 
iIm  Biological  riub  was  held  at  the  Biological  Hall,  Monday,  March  15, 
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7.45  P.  M.  Demonstrations :  **  Dsemonelix,  a  Fossil  Plant  of  N.  E. 
Nebraska/'  Mr.  G.  R.  Wieland.  Original  Communications:  ''Soin- 
mary  of  Lamarck's  'Philosophic  Zoologique/ "  Dr.  P.  P.  Calvert; 
"  Humming-Birds/' Mr.  H.  Heath.  Reviews:  ''Vertebrate  Paleon- 
tology," Dr.  E.  D.  Cope  ;  "  Botany,"  Dr.  John  W.  Harshberger.— H. 
C.  Porter,  Secretary, 

Anthropological  Society  of  Washington. — April  3,  1897. — 
The  262d  Regular  Meeting  of  the  Society  was  held  in  the  Assembly 
Hall  of  the  Cosmos  Club,  on  Tuesday,  April  6.  Program : — "  On*. 
Sided  Bodies  Produce  One-Sided  Brains,"  George  M.  King,  M.  D. ; 
"  The  Zuni  Harness- Batten,  a  Study  in  the  Geographic  Distribution  of 
Weaving  Apparatus,"  Prof  Otis  T.  Mason. 

May  1,  1897.— :The  264th  Regular  Meeting  of  the  Society  was  held 
in  the  Assembly  Hall  of  the  Cosmos  Club,  on  Tuesday,  May  4,  at  8 
o'clock,  P.  M.  Program : — "  Progress  and  Achievements  of  Hygiene,** 
Dr.  George  M.  Kober;  Discussion  by  Surg.-General  George  M.  Stem- 
berg,  U.  S.  A. ;  General  Discussion  upon  Sanitation  among  Primitive 
Peoples,  George  R.  SteUon,  Lester  F.  Ward,  Wm.  H.  Dall,  Otis  T. 
Mason,  Thomas  Wilson,  Cyrus  Adier,  J.  Ormond  Wilson,  Weaton 
Flint,  and  others. — Weston  Flint,  Secretary, 

The  Biological  Society  of  Washington — The  278th  regular 
meeting  was  held  on  Saturday  evening.  May  22d,  1897,  at  eight 
o'clock,  in  the  Assembly  Hall  of  the  Cosmos  Club,  1520  H  street,  north- 
west. Communications :  Brief  Informal  Notes  and  Exhibition  of  Speci- 
mens. Erwin  F.  Smith,  "  A  Bacterial  Disease  of  Cruciferous  Plants" ; 
B.  T.  Galloway,  **  The  Effects  of  Environment  on  Host  and  Parasite  in 
Certain  Dis^eases  of  Plants;  V.  K.  Chestnut,  The  Poison  of  the  Com- 
mon Black  Nightshade. — Frkderick  A.  Lucas,  Secretary. 

The  Academy  of  Science  of  St.  Louis. — At  the  meeting  of 
the  Academy  of  Science  of  St.  Louis,  on  March  15,  1897,  President 
Gray  in  the  chair,  present  also  thirty-five  members  and  guests,  a  portrait 
of  Enno  Sander,  who,  for  the  last  thirty-five  years  has  served  uninter- 
ruptedly 88  its  Treasurer,  was  presented  to  the  Academy.  Dr.  Ham- 
bach  spoke  eutertainly  and  instructively  on  what  a  geologist  may  find 
of  interest  about  St.  l^juis,  exhibiting  specimens  of  the  principal 
fossils  and  minerals  characteristic  of  the  local  deposits,  and  indicmting 
the  best  localities  for  the  collection  of  certain  specimens.  One  pencil 
was  admitted  to  active  membership. 
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M«T  3,  1897 — Twentj-one  persons  present  Mr.  H.  Von  Schrenk 
«poks  of  the  respirmiion  of  plants,  with  special  reference  to  the  modifi- 
«Kdoo  of  those  growinj^  with  their  roots  submerged  in  water.  The 
l«eCiire  was  illustrated  hv  a  demonstration  of  the  liberation  of  carbon 
dioEide  in  respiration,  from  the  roots  of  an  ordinary  flowering  plant  and 
freshlr  gathered  fungi,  and  the  more  usual  aerenchy  ma  structures  were 
■MMle  clear  by  the  use  of  lantern  slides. 

Professor  F.  E.  Nipher  described  a  simple  means  of  measuring  the 
rMJaiance  of  a  tube  to  the  flow  of  a  current  of  air,  when  compared  with 
mn  accepted  standard,  bj  the  use  of  a  tubular  device  similar  in  princi- 
ple to  the  Wheatstone  bridge  used  in  electrical  instruments,  the  appa- 
ratus, in  the  present  instance,  consisting  of  parallel  tul>es  filled  with  air, 
€0ODected  by  a  tubular  bridge,  in  the  middle  of  which  a  drop  of  water 
was  placed,  to  as  to  change  position  with  the  variations  in  the  flow  of 
air  on  the  one  hand  or  on  the  other. — William  Trkalkabk,  Serretary. 

Society  of  Natural  History  of  Delaware. — At  the  regular 
■MeiJng  of  the  Society,  held  Monday,  February  1st,  Edward  Tatnall 
pteaented  eleven  volumes  of  botanical  works, — these  included  '*An  In- 
troduction to  the  Science  of  I^itany,"  by  the  late  James  I^ee,  published 
IB  I»ndon  in  1810;  '*  Manual  of  Ik>tauy  for  North  America,'*  by  Prof. 
AuHm  Eaton,  published  in  1^33 ;  *'An  Introduction  to  Systematic  and 
Fhy»it logical  Ik>tany,'*  by  Thouias  Nuttall,  published  in  1M3().  Miss 
Sarah  M.  Fell  gavt*  a  c'oIl(*cii<in  of  the  ferns  of  New  Castle  CViunty, 
I>eUwarp.  , 

Mr.  Walter  I).  Bush,  of  the  Ornithology  (\immittee,  re|M»rte4l  having 
aeen  no  black-birds  an  yet.  They  an*  usually  here  at  an  earlier  date. 
He  had  not  been  able  to  find  any  blue-birds  this  winter. 

E^iwani  Tstiiall  refMirted  having  found  hepatica,  sanguinana  and 
▼iolein  in  bl<i4»m  Deceinbvr  Mth.  and  Symplocarpus  in  full  blcNim  Jan- 
mMTj  13th. 

Mr.  John  T.  Penny |mcker  gave  sn  ac(*ount  of  the  researches  of  Prof. 
£.  I>.  (%>|)e  amoug  the  debrin  in  the  rock-cled  at  Port  Kennedy. 

Ilr.  Wni.  C.  Pierce  read  a  valuable  |Mi|M*r  on  "  Night  Lights  of 
Insects.** 

The  Fourth  Triennial  Congreaa  of  American  Phyaiciana 
and  Surgeona. — The  Fourth  Triennial  Congress  (»f  Ameritmn  I*hysi- 
cians and  Surgrouf  wim  held  in  Washington,  I>.  (\.  May  4th,  5th  and  6th. 
The  first  general  sensioii  wa«  held  on  May  4th.  at  the  (*olunibia  Theatre, 
wkere  the  roembern  nere  welcon)f*d  in  sn  addn^w  by  I>r.  !^.  V.  Or  ay, 
Um  <liainnan  of  the  Executive  (Vimmittre.     After  the  address  the  sub* 
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ject,  **  The  Gouty  and  Rheumatic  Diathesis,  and  their  Relation  to  Dis- 
eases of  the  Eye/'  was  discussed  in  papers  by  Doctora  C.  8.  Bull»  6.  O. 
Richey,  S.  D.  Risley,  Robert  Battler,  and  R.  A.  Reeves.  The  sulijeci 
was  further  discussed  by  Doctors  J.  M.  DaCosta  and  H.  M.  Lymmn. 

The  triennial  banquet  was  held  in  the  evening  at  the  Arlingtoo 
Hotel. 

The  second  general  meeting  was  held  May  5th,  in  the  New  NatioDal 
Theatre,  under  the  direction  of  the  Association  of  American  Physiciaiia, 
the  American  Physiological  Society  and  the  American  Pediatric  Society. 
The  subject  for  discussion  was/'  Internal  Secretions  Considered  in  their 
Physiological,  Pathological  and  Clinical  Aspects/'  on  which  Dr.  W. 
H.  Howell  and  Prof.  R.  H.  Chittenden  of  the  American  Physiological 
Society,  Dr.  George  Adams,  Dr.  J.  J.  Putnam  and  Dr.  F.  P.  Kinni- 
cutt  of  the  Association  of  American  Phvsicians,  and  Dr.  W.  Osier  of 
the  American  Pediatric  Society,  read  papers. 

At  5  P.  M.  the  members  of  the  congress  and  their  invited  friends  met 
in  the  auditorium  of  the  Army  Medical  Museum  (on  account  of  the 
weather)  with  the  American  Surgical  Association  and  the  Alumni 
Association  of  the  JefferHon  Medical  College  for  the  unveiling  of  the 
bronze  statue  to  Dr.  Gross,  physician,  surgeon  and  teacher,  standing  in 
the  grounds  of  the  Smithsonian  Institute.  After  a  prayer  by  Rev.  B. 
L.  Whitman,  President  of  the  Columbian  University,  the  statue  was 
presented  to  the  United  States  in  an  address  by  Prof.  Claudius  H. 
Maston.  This  was  to  have  been  followed  by  the  unveiling  of  the  statue 
by  the  gnioddaughter  of  Dr.  Gross,  Miss  Adele  Horwitz,  but  on  occouni 
of  the  inclemency  of  the  weather  already  mentioned  this  portion  of  the 
ceremony  was  omitted.  There  followed  then  the  address  of  acceptance 
by  Brig.-Gen.  G.  M.  Sternberg,  M.D.,  as  representative  for  the  govern- 
ment. This  was  followed  by  an  addre^,  of  which  the  character  and  the 
work  of  Dr.  Gross  was  the  subject,  by  Dr.  William  Keen.  After  the 
benediction  the  meeting  adjourned  for  the  evening  meeting  of  the 
congress. 

At  8.15  P.  M.  the  evening  session  of  the  congress  was  begun  in  the 
Columbia  Theatre,  where  the  retiring  President,  Dr.  William  H.  Welch, 
delivered  an  address  on  "  Compensatory  and  Protective  Pathological 
Processes.*' 

At  the  first  meeting  Washington  was  chosen  as  the  permanent  place 
of  meeting  of  the  congress. 

The  affiliated  societies  were  the  American  Otological  Society,  the 
American  Neurological  Association,  the  American  Gynecological  So- 
ciety, the  American  Dermatological  Association,  the  American  Laryn* 
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goloKical  Aftciciatiou,  the  Anieric«D  Surgical  Anociation,  the  American 
<*linatiilof;ical  Aawu'iation,  the  Asfociatioti  of  American  Phrficiana, 
the  American  AaMiciation  of  (lenito- Urinary  Surgeons,  the  American 
Ortbopeilic  AMociation,  the  American  Physiological  Society,  the  Aaso* 
datitin  of  American  Anatomists,  the  American  Pediatric  Society,  and 
the  American  Ophthaimological  Society.  At  the  meetings  of  these, 
bekl  in  various  placei*,  some  three  hundred  ami  forty-one  papers  were 
read — (»bviously  t<Hi  many  to  l>e  noted  here. 

New  York  Academy  of  Sciences.— Section  of  Geology.— May 
17,  1H97. — The  fiwt  |mper  of  the  evening  wai*  by  Mr.  D.  II.  Newland, 
entitled  **  (>C(*urrence  and  Origin  of  the  Ser|)entines  near  New  York.** 
Mr.  Newland  s|K>ke  of  the  occurrence  of  the  Serfientines  in  the  vicinity 
of  Nfw  York,  and  classified  them  acconling  to  origin  into  two  piobable 
divinions:  one  including  those  from  New  Kochelle  and  Iloboken,  possi- 
bly derived  from  nH*tamorphose<l  igneous  rocks;  and  second,  thojte 
fri>m  the  other  localities  more  probably  derived  from  some  form  of 
sedimeDtarv  rock. 

The  second  |Mi|»er  of  the  evening  was  by  Pnifei^i^or  J.  F.  Kemp,  enti- 
tled *'  N<»l(ii  fin  ButU*,  Mimtana,  and  its  Ore  I>e|M>sits.*'  Profei«si»r  Kemp 
desrrilied  the  geological  |Nif>ition  of  the  cop|K*r  and  silver  l>earing  ore 
rock«  of  liutte,  and  illustrateci  his  talk  with  a  number  of  lantern  slides 
made  from  photographn  in  the  n>gion  laftt  summer.  He  spoke  |»articu- 
larly  *»(  thr  geological  i«uci*t»-sion  enhibited  in  the  relationship  of  two 
form»  of  granite,  an  earlier  basic  and  a  later  acitic.  cut  by  later  rbyolite 
flows. 

Thr  third  |mi|nt  wm*  by  Profet^or  Kemp,  entitled  *'  Notes  on  the 
<reuli»gy  i»f  the  Trail  from  Ke«l  Uork  to  and  beyond  I^M-sburg.  Idaho.*' 
Thi«  pa|ier  brimght  ff»rtb  the  tinit  account  known  of  the  geology  of 
aiNiut  1(H)  mile*  of  the  trail  menti«>ne<l.  where  the  n»cks  are  very  varieil 
in  character,  but  mostly  early  Cambrian  (juartzites.  t4)gether  with  many 
igiic«>ut  HM'ks.  including  Tertiary  rhyolites.  The  on*  pnMiuring  n*gi«iii 
it  found  in  the  valleyn  where  the  gravels  are  wasbc*«i  in  some  plac*es  by 
hydraulic  force,  and  mane  gold  obtaint*«l  therefr«»m. 

The  lm»t.|ia|>er  of  the  evening  «ai«  by  Pnifess^ir  (\  A.  I>4irenuiii,  and 
was  illuiitrate<l  bv  a  serien  of  i»|»e«*iniens  n*<Tntlv  receiveil  fn>ni  France 
from  M.  M(»isiian,  repr<iM>ntiiig  certain  of  the  metaU  and  carbitlea 
foriurd  by  the  elet*tric  furnace.  S>me  of  tbes«*  were  very  interesting 
gr«dogicmlly,  liecitusi*  af  their  |M*culiar  prti|>erties  ;  particularly  the  car- 
U>natea  of  aluminum,  calcium  and  cerium,  which  latter,  when  treated 
with  water,  pHMluces  all  the  gaM*<»ns  serien  from  marsh  gas  to  the  heavier 
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petroleum  products.      The  sfiecimens  exhibited  are  for  final 
in  the  National  Museum,  at  Washington,  D.  C. 

This  being  the  last  meeting  of  the  Geological  Section  before  the 
summer  vacation,  adjournment  was  made  till  October. — Richard  E. 
Dodge,  Secretary. 


SCIENTIFIC  NEWS. 

A  bill  before  the  Michigan  legislature  to  change  the  name  of  the 
Michigan  Mining  School  to  the  Michigan  College  of  Mines  became  a 
law  early  in  April,  and  the  latter  is  now  the  pro|)er  name  of  the  institu- 
tion. The  students  and  the  ])eople  of  the  Upper  Peninsula  generallj 
have  accepted  the  new  name  gladly,  considering  it  much  more  appro* 
priate  for  the  character  of  the  work  done  in  the  institution. 

Another  bill  which  has  been  pending  for  some  time  regarding  the 
charging  of  tuition  has  been  passed,  fixing  the  rate  at  $25.00  for  resi- 
dents of  Michigan,  and  not  less  than  $50.00  or  more  than  $200.00  for 
those  residing  outside  of  Michigan.  The  exact  rate  has  not  yet  been 
determined  by  the  Board  of  Control  of  the  College.  The  question  ie 
under  consideration,  and  in  all  probability  will  be  fixed  at  $150.00  for 
non-residents  of  Michigan.  This  amount  of  tuition  fee  will  correspond 
with  that  charged  by  other  first  grade  technical  schools  in  America, 
Huch  as  Columbia  College  School  of  Mines,  the  Rensselaer  Polytechnic 
Institute,  the  Stevens  Institute  of  Teciinology,  and  the  Massachusetts 
Institute  of  Technology. 

When  the  school  was  working  out  its  i>olicy,  trying  to  solve  its  edu- 
cational problems,  it  was  thought  wisest  to  charge  no  tuition,  but  to 
collect  as  wide  a  constituency  as  |)08sible  in  order  that  there  might  be 
all  possible  chance  to  make  the  methods  as  broad  and  thorough  as  could 
be  done.  It  was  aUo  deeme<i  hardly  just  to  the  students  educateil  here 
to  demand  tuition  until  the  institution  was  much  better  equipped  for 
its  work  than  the  approj)riationi4  granted  during  the  first  decade  of  iu 
exi.stenc*e  permitted.  Now  that  success  has  been  attained  in  educating 
men  for  practical  work,  as  is  evidenced  by  the  positions  which  its  eighty- 
six  graduates  hold,  a  list  of  which  is  given  in  the  last  catalogue,  the 
institution  seems  fully  warranted  in  charging  hereafter  for  its  instruc- 
tion. 

The  new  law  g')es  into  efl^ect  immediately  after  August  19, 1897,  and 
will  therefore  not  apply  to  students  entering  previous  to  that  time. 
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A  prMpeciiM  will  toon  he  issued  by  the  College,  giving  the  details 
of  the  regulations  finally  adopted  hy  the  Board  of  Control. — Frauci-^ 
H.  So»TT. 

In  adflition  to  the  excursions  al rend y  proposed  for  the  geologiiit  mem- 
bers of  the  coming  Inteniational  (feological  Congret(8  the  Committee  of 
Organisation  findi»  iu*elf  in  |M)t(ition  to  propose  a  visit  to  the  glacier 
Ts^isky.  which  will  have  for  its  starting  point  the  station  Darg-Kokh 
of  the  railway  U<»9tow-\VladikavkH£.  The  trip  will  occupy  two  days, 
Sept.  4th  (ir»thv~Sept.  8th  (IMth),  and  will  be  made  under  the  direc- 
tion of  K.  R4»fttikow.  The  expense  iswtimatetl  at  20  francs  in  addition 
to  that  of  the  principal  excursion. 

As  has  been  i*tate<l  iH^ctre  in  the  Nati'Uamht,  arrangements  have 
lieen  made  for  excursions  to  the  Urals,  to  Ksthonia,  to  Finnland,  to  the 
Crimea,  and  Uy  the  Dnieper.  As  the  numl>er  of  participants  in  these 
•xeursaons  ii»  necessarily  limiteil,  geologists  who  are  ex|KH!ting  to  take 
advantage  of  thi^ae  op|M>rtunitie«  for  research  are  advised  to  oommuni- 
eate  their  wishei*  to  the  Committ4*e  on  Organization  at  an  early  date. 

On  April  14th  the  Z<K)logicnl  Station  at  Naples  celebrated  the 
IwentyfiAh  anniversary  of  it.«(  foundation.  The  (terman  government 
Km  rec«>gnized  the  value  of  the  fetation  by  voting,  in  1880.  to  contribute 
$7,500  A  year  to  it,  which  sum  was  increase*!  in  \H\H)  Ui  $10,(HK).  For 
4-VOO  a  year  anyone  can  se<Mire  a  **  table  "  in  the  laboratory  with  nil  the 
privibxen  and  C(>nveiiiehc«*it  it  atf<>rd**.  (lemiany  and  her  universities 
hare  10  tablei»,  Italy  *^  Austria  and  Uusitia  2  each,  Ilollnnd,  Helgium, 
Hungary,  Swit/erlaiid,  Kouinania,  Hulgarin,  1  each,  uhile  others  are 
held  by  the  rniver*itics  of  Oxford.  I'atnbridge,  (\>Iunibia.  the  Iiritii»h 
AssiMMatioii,  and  SmitlnMUiian  Institution.  The  onlv  i^lat«  which  ever 
gave  up  iti»  table  was  Spain,  whirh  no  buiger  felt  able  to  pay  for  it. 

Work  will  s«H»n  In*  in  full  pro^n-ss  on  the  enaction  of  n  jMirtion  of  the 
new  Museum  of  .Vrcheolo^jv  and  Paleontolo^'v.  for  the  I'niversity  of 
Peonsylvania.  The  architerture  will  Ik*  simple  and  of  Italian  renais- 
saoae  style.  Salmon  brick  will  \h*  the  main  featun*  in  the  building, 
altll4»U(;h  there  will  be  plenty  of  oione  trimming.  .\  botanicnl  gnrden. 
e«»vering  ten  acrei*,  will  Im>  laid  out  ari»und  the  niu^'um.  The  !«ite  of 
the  stru<*ture  was  (*«MltMi  to  the  I'niventity  by  the  city  t»n  condition  tiiat 
a  museum  of  nrl  ami  M-icnc*-.  •urroimdeil  by  a  botanical  ^'ardeii.  l»e 
err<H«N)  on  it.  The  |H)rti«>n  to  }m*  erected  inimt*diat<*ly  will  omt  not  Um 
than    f«VN)/MH).   while   the  <*ot»t   of  the    uho|«>  building'  will    fo<»t   up    to 
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Doctors  Maxwell  and  Swan,  of  Monmouth  (111.)  College,  propose  to 
organize  a  summer  school  of  hiology  in  connection  with  the  college.  The 
trustees  have  approved  the  plan^,  and  the  school  will  probably  be  lo- 
cated on  the  Mississippi  River  not  far  from  Monmouth.  The  term  will 
consist  of  a  six  weeks'  course,  and  the  tuition  will  be  $15.00.  The 
college  will  furnish  the  necessary  collecting  apparatus,  microecofies, 
laboratory  necessaries,  and  boats  for  conveyance.  The  studenU  will  be 
directed  by  Drs.  Maxwell  and  Swan. 

Dr.  Persifor  Frazer  has  been  appointed  to  represent  the  Academy  of 
Natural  Sciences,  the  American  Philosophical  Society,  and  the  Uni- 
versity of  Pennsylvania  at  the  International  Congress  of  Geologists 
at  St.  Petersburg.  He  has  been  commissioned  by  the  Academy  to 
present  the  Hayden  Memorial  award,  consisting  of  a  bronze  medal 
and  the  interest  of  the  special  endowment,  to  Prof.  A.  Karpinski,  the 
Chief  of  the  Geological  Survey  of  Russia,  in  recognition  of  the  value 
of  his  contributions  to  geological  and  paleontological  science. 

The  American  Philosophical  Society  held  a  meeting  followed  by  a 
conversazione  in  honor  of  Sir  Archibald  Geikie,on  the  evening  of  May 
7th,  at  which  the  eminent  geologist  gave  a  rapid  resum^'  of  the  reoeoi 
geological  work  in  the  Hebrides  and  Faroe  Isles.  Previous  to  the  read- 
ing of  the  pa|)er  the  Society  was  presented  by  a  few  of  its  members  with 
a  portrait  of  the  late  Professor  E.  D.  Cope,  painted  by  Mr.  G«orge  W, 
Pettit  of  Philadelphia. 

Mr.  H.  Wilde,  president  of  the  Manchester  Scientific  and  Literary 
Scicietv  has  iriven  the  Paris  Academv  of  Sciences  the  sum  of  $27,000  to 
be  u»e<i  in  giving  an  annual  prize  of  $H<M),  for  a  di8<*overy  or  publica- 
tion in  physical  science,  the  prize  to  be  made  international.  Mr. 
Wilde  states  that  this  gift  is  made  in  return  for  the  l)enefit  which  he 
li;is  derived  from  French  science. 

In  accordance  with  the  will  of  the  late  Prof.  £.  I),  (ope,  his  foa^il 
collection  is  to  l>e  sold  and  the  proceeds  devoted  to  establishing  a  chair 
of  paleontology  in  the  Philadelphia  Academy  of  Sciences,  whose  oceo- 
pant  must  be  approved  by  the  National  Academy,  and  whose  duty 
shall  l)e  chiefly  that  of  original  research. 

The  Constantine  Medal  has  been  awanled  by  the  Russian  Geograpb* 

ical  SiK.'ietv  to  Th.  Tschernvschew,  for  his  nianv  vears'  work  on  the 

•  •  *  • 

geotrraphy  and  geoh»gy  of  Kus.>ia. 

Jn>eph  F.  James,  M.  I).,  Died  March  20,  1HI»7. 
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ON   THE  AFFINITIES   OF  TARSIUS:   A    CONTRIBU- 
TION TO  THE  PHYIX)GENY  OF  THE  PRIMATES. 

By  Charlks  Earle. 

In  order  to  form  a  just  estimate  of  the  zoological  rank  of  an 
animal  in  the  system  we  must  take  into  consideration  its 
whole  organization  and  development.  Any  system  of  classifi- 
cation which  only  considers  one  set  of  organs  at  the  exclusion 
of  the  others  will  pmhably  lead  to  false  ideas  as  to  the  systen)- 
atic  iKwition  of  the  animal  in  <)uesti(>h.  In  endeavoring  to 
det4Tmine  the  relationship  of  7Jir/ciiM  to  the  other  memlrers  of 
the  I'rimati's,  we  are  met  at  thf  outs(*t  with  that  great  <lifli- 
culty  in  morphological  encjuiry  to  dt»cidf  l>etween  charact<*rs 
duf  to  inheritanrr  an<l  th<>se  arising  from  itinvcrgenro.  Tlie 
phenomenon  of  homophisy  is  Wing  recognizee!  niore  and  mon* 
by  naturalists,  and  it  is  only  hy  a  complete  knowledge  of  i\u* 
|»ahi-ogenetic  histeiry  of  a  phylum  that  we  can  decide  >»un*ly 
whether  ciTtain  characters  of  the  skeleton,  con)mt»ti  to  it  and 
to  other  pliyla.  an*  homogenetic  or  homoplastic  in  their  origin. 

TarMins  stands  preeminently  among  Mamtiials  as  <»ne  of  the 
must  interesting  of  generalized  typ<s,  f<»r  in  thisgenu'*  we  have 
an  animal  whos4«  assemblage  of  characters  relates  it  *n\  one 
hand  to  the  Apes^  an<l  t>n  the  i»ther  surely  t4>  iIh»  Lemurs. 
The  qu(*^tion  aris<*s,  \n  the  positi<»n  tenable  if  I  nuiintain  that 
an  Tnrwinji  exhibits  numy  fun<lamental  structural  piHuliarities 
40 
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only  found  in  the  Apes  and  Ijemors,  as  a  result  the  Anthro- 
poids and  Lemuroids  may  be  considered  genetically  related. 
I  may  add  that  the  palaeontological  evidence  supports  this 
conclusion. 

I  find  on  further  study  that  Mivart's  views  concerning  ihe 
relations  of  the  Lemurs  and  Apes  are  most  unsatisfactory.  He 
considers  that  the  question  of  genetic  relationship  in  classifi- 
cation should  take  a  subordinate  place,  and  if  two  groups  of 
animals  exhibit  characters  in  common,  it  makes  little  differ- 
ence whether  the  characters  be  due  to  convergence  or  were  in- 
herited from  a  common  ancestor  which  gave  origin  to  the  two 
aggregations  in  question.  In  short,  to  Mivart  classification  is 
merely  a  convenience,  and  may  or  may  not  denote  genetic  re- 
lationship. Applying  these  principles  to  the  arrangement  of 
the  Primates,  Mivart  merely  placed  the  Lemurs  and  Apes  to- 
gether because  they  exhibit  some  characters  in  common,  and 
not  that  he  considered  these  two  suborders  of  the  Primates 
closely  related.  Since  Mivart's  important  paper  on  "  Lepile- 
mur  and  Cheirogaleus ''  was  written  in  1873,  great  strides  have 
been  made  in  arranging  some  of  the  Mammals  based  on  the 
true  scientific  principle  of  community  of  descent.  A  good  ex- 
ample of  the  determination  of  adaptive  versus  essential  char- 
acters is  the  case  of  the  Carnivora,  where  the  important  dis- 
coveries of  vertebrate  palaeontology  clearly  demonstrate  that 
the  Bears  and  Dogs  are  related,  but  the  Mustelines,  instead  of 
being  connected  with  the  Bears,  are  related  to  the  Civets. 
Again,  the  Hyenas  came  off  the  same  stem  as  the  Mustelines, 
and  are  related  also  to  the  Viverrines  and  not  to  the  Cats,  as 
supposed  by  Flower. 

Burmeister,  the  monographer  of  yJi/w'/M,  considered  this  ani- 
mal to  be  a  L?mur,  but  with  characters  relating  it  to  the  Apes 
and  also  to  tlie  Insectivora.  Burmeister's  views  as  to  the  re- 
lationship of  TursifiH  is  shown  in  tlie  following  passage  from 
his  Memoir:  "Aber  Tarsius  ist  nicht  mal  ein  Atfe,  er  ist  viel- 
mehr  nur  ein  IlalbatVe,  ein  Mitglied  jener  (Iruppe,  innerhalb 
welcher  die  frugivore  oder  zugleich  omnivore  Nahrung  der 
hochsten  Saugethiere  in  die  ausschliesslich  aninuilisohe  zun- 
iichst  insektivore,  uberspringt."    That  Burmeister  fully  appre- 
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cimied  the  oflsentiallv  lemurine  characters  of  Tartitut,  and  which 
I  should  like  to  emphasize,  do  not  occur  in  any  other  Main- 
malimn  group  except  in  the  Lemurs,  is  evident  from  his  paper. 
Hubrecht,  who  has  recently  written  an  important  paper  on 
the  placentation  of  Thrsitis  insists  on  the  close  relationship  be* 
iween  this  f^enus  and  the  Apes.  Because  Hubrecht  finds  that 
the  histological  structure  of  the  placenta  and  the  stalk  con* 
neciing  it  with  the  embr\'o  in  TarsiuM  is  structurally  like  that 
of  the  Anthropoids,  he  proposes  to  overthrow  our  present  sys- 
tem of  clasjiitication  of  the  Primates,  dividing  this  group  into 
two  distinct  orders,  and  placing  Tarffhui,  also  the  fossil  genus 
Anafft'fmtfrj)huM,  among  the  Apes.  I  believe  that  Hubrecht,  in 
his  discussion  of  the  systematic  position  of  Tartius^  has  not 
tmken  into  consideration  the  whole  organization  of  this  genus, 
and  furthermore  I  am  of  the  opinion  that  any  classification  of 
the  Mammalia  depi^nding  solely  on  the  structure  of  the  pla- 
oenlA  and  its  connections  will  prove  to  l>e  unreliable. 

I  am  aware  that  there  are  many  difiiculties  in  the  way  of 
claiming  that  I>emurs  and  Apes  are  genetically  relate<l,  but  if 
(me  eliminates  some  of  the  highly  adaptive  and  specialized 
charact(»ni  of  the  I>4>murs,  which  appeared  late  in  their  evolu- 
iion«  then  tlii^se  two  groups  of  Mammals  approach  each  other 
very  closely  and  on  osteological  charactt»rs  alone,  we  are  un- 
able at  pres<*nt  to  sun*ly  sepanite  the  early  Lemurs  from  the 
A[»ea.  In  other  words,  tin*  extinct  Ix^murs  possess  certain 
cbaracteni  which  are  now  found  wi<lely  separate  in  the  two 
•ubonlers  of  recent  Trimati^. 

In  (»r<ler  to  allow  the  reader  to  form  an  unbiased  opinion  of 
the  afliniti<rs  of  71ir/rMM,  I  will  brietlv  review  IIubre<ht's  im- 
fiortant  (*ontribution  t4»  the  placentation  of  InniuM,  and  follow 
him  in  his  eoinparim)!)  of  the  placental  connections  of  Tintimt 
with  that  of  Eriuiirrun^  a  typical  Inf*ectivore',  and  also  compare 
both  with  what  in  known  of  the  placentation  in  the  trut 
Lemun*. 

In  the  early  as  in  the  later  htages  of  TnrniiHi,  the  yolk  mic 
only  takes  up  a  .small  |K>rti(»n  of  the  cavity  (»f  the  blantocyst, 
and  there  is  never  prem*nt  an  omphaloide  placentation  as  in 
Knnii€euM,  In  this  diaracter  of  its  development  Tuntitu 
strictly  follows  the  plan  of  the  Anthro|K)ids. 
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A  very  important  point  in  the  early  development  of  Tlintau 
is  that  the  surface  of  the  chorion  never  becomes  entirely  vil- 
lous as  in  man.  In  Cercocdms  the  villosities  of  the  chorion  are 
limited  to  dorsal  and  ventral  areas.  The  fact  that  Thrtiiahaf 
omitted  this  difiPuse  stage  of  the  placenta  found  in  the  true 
Anthropoids,  clearly  shows  that  this  is  a  specialization  in  the 
development  of  this  genus.  Hubrecht  remarks  in  referring  to 
this  completely  villous  stage  of  the  chorion  of  the  Anthropoids: 
''  Ich  halte  den  Zustand  welcher  beim  Menschen  und  Anthro- 
poiden  sich  erhalten  hat,  tur  sehr  primitive"  Again,  he  says: 
"  Somit  neige  Ich  zu  der  Ansicht  hin,  dass  in  diesem  nnanio^ 
brochenen  Zottenpelz  ein  primitiver  charakter  erhalten,  and 
dass  die  partielle  Zottenbildung  von  Niederen  Affen,  wie  der 
Fig.  K  giebt ;  eher  als  ein  abgeleiterer  Zustand  zu  betrachten 
sei."'  The  reference  he  gives  to  Fig.  K  is  the  condition  found 
in  Cercocd)U8,  where  the  villous  areas  of  the  chorion  are  re> 
stricted  to  patches  above  and  below  the  foetus.  In  Erinaeemi 
the  amniotic  cavity  is  formed  by  a  splitting  of  the  epiblast,  so 
that  the  portion  of  this  membrane  below  the  amnion  is  the 
only  part  directly  concerned  in  the  growth  of  the  embryo; 
accordingly  Hubrecht  designates  this  as  the  epiblast  proper, 
whereas  the  remainder  of  the  epiblast  not  used  in  the  forma- 
tion of  the  embryo  he  calls  the  trophoblast.  Prof.  Hubrecht 
considers  the  development  of  the  amnion  as  occuring  in  £iri- 
naceuji  the  primitive  one,  whereas  the  more  ordinary  way  by 
folds  growing  over  the  embryo  and  uniting,  as  a  secondary 
process.  T<ir8iu.H  follows  the  more  normal  formation  of  the 
amnion  by  the  folding  off  of  the  embryo. 

In  an  early  stage  in  the  development  of  7ar«/»/«,  there  occurs 
a  thickening  in  the  external  epiblast  or  trophoblast,  and  on 
the  opposite  side  from  the  embryonic  area,  this  is  the  placental 
**  aniage  "  or  rudiment.  It  is  important  to  notice  that  the  first 
indication  of  the  placenta  is  situated  ventrally  in  relation  to 
the  emI)ryo,  as  in  the  Apes  it  is  dorsal.  Again,  the  origin  of 
the  placenta  in  Tant'ms  has  no  connection  whatever  with  the 
allantois,  and  the  latter  organ  never  becomes  directly  con- 
nected with  the  placenta  as  will  be  shown  later.      At  the  time 

*  I>ie  Keiinblafie  von  Tarsi  us,  Leipzig,  1890,  pp.  171  and  172. 
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of  the  oriicin  of  the  placental ''  anlage  '*  in  Tamita  the  whole  bias- 
toeysi  is  lined  by  the  meeoblaat  and  in  the  portion  of  the  latter 
vhich  coonects  the  placental  anlage  with  the  posterior  end  of 
Ibe  embryo,  originates  a  very  important  structure,  iiighly  char- 
aderisiic  of  the  Anthropoids ;  this  is  the  bauchstiel  or  ventral 
•talk.  Prof.  Hubrecht  explains  the  genesis  of  the  bauchstiel 
Terr  clearly,  and  shows  that  as  the  embryo  becomes  folded 
off  from  the  yolk  by  the  development  of  the  amnion,  that  this 
meaoblaatic  strip  is  carried  with  the  embrj'o  until  the  latter  is 
really  suspended  in  the  cavity  of  the  blastocyst,  its  only  attach- 
ment to  the  wall  of  the  same  is  by  means  of  the  bauch-  or 
hafkstiel  as  he  calls  it  Vascularization  of  the  ventral  stalk 
•ooD  takes  place  by  blood-vessels  arising  in  it,  and  thus  em- 
bryo and  placenta  are  brought  into  vascular  connection. 
Another  very  important  point  shown  by  Hubrecht  is  that  the 
portion  of  the  bauchsteil  next  to  the  embryo  is  permeated  by 
tvo  tobes,  the  dorsal  is  a  prolongation  of  the  amnion  and  the 
lower  is  the  rudiment  of  the  allantois.  The  latter  is  one  of 
tlie  most  important  discoveries  made  by  Hubrecht  in  connec- 
tion with  the  development  of  Tnrsius,  as  he  demonstrates  ihat 
in  TbrvtiM,  as  in  the  Ai>es  and  Man,  the  allantois  is  rudimen- 
tary and  does  not  hang  freely  in  the  coelomic  cavity  as  in  the 
rest  of  the  Mammalia.  Prof.  Hubrecht  shows  that  the  allan- 
tois rudiment  takes  no  share  in  the  vascularization  of  the 
bauchstiel  as  the  following  quotation  proves:  *'  Finden  wir  in 
dem  Haftstiel  eine  verhaltnissmiissig  langen  Restl>estand  dies- 
es Allantois  rohri>8,  welches  aber,  wie  bereits auseinander  gesetzt 
worde,  an  der  Vaskularination  des  Huftstiels  keinerlei  antheil 
hat"  Professor  Hubrecht  compares  an  early  .^tage  of  Eriuact- 
as,  before  the  splitting  of  the  rnesoblast  (see  his  pa|>er,  stage 
2),  with  that  of  Tarniun  (fig.  7),  in  onh»r  to  prove  that  Krinnce- 
as  has  a  sort  of  bauclKstiel,  connecting  the  rear  end  of  the 
ombr}'o  with  the  tropliobla^t.  In  thin  ntuge  of  ErinaretiM  the 
•itent  of  the  mesobhiMt  \n  vitv  limited,  hut  in  Tnr$%us  the 
whole  bIasto<lermic  vehicle  is  lined  bv  inesoblast. 

Turning  now  to  thef«itiil  membran<*sof  the  I^Mnuns.  we  find 
there  is  appan*ritly  little  in  c^>nHn(»n  Wtween  the  placentation 
of  these  animals  and  lanfiun.     In  7'fir^iiM  the  placenta  is  dis- 
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koidal-dccidtiata,  whereas  in  the  Lemurs  it  b  diffuse  and  Deariv 
the  whole  surface  of  the  cliorion  is  villous.  It  appears  then 
that  we  are  dealing  with  two  types  uf  placcntation  fuadament- 
ally  different  in  structure  and  origin  ;  however,  the  early  de- 
velopment of  the  placenta  in  the  Lemurs  is  totally  unkoown 
80  far  as  I  have  been  able  to  learn.  Turner  has  described  the 
plucentation  in  the  genus  Lcunr.  and  AlphoniHi  Milu^Ed- 
vards  in  the  tndrisine  Lemurs.  In  all  known  forma  of 
Lemurs  the  allantois  is  a  huge  sac  enveloping  the  embryoi, 
and  often  having  numerous  diverticulu;.  Milnc-Kdwards  calls 
attention  particularly  to  one  point,  that  the  external  layer  of 
the  allantois  has  no  intimate  connection  with  Iho  cliorioti, 
and  moreover  it  is  not  vascular.  The  question  then  arises,  if 
the  allantois  takes  no  share  in  the  formation  of  the  placenta 
in  the  Lemurs,  the  latter  organ  probably  originates  from  the 
chorion  as  in  the  Apes.  This  j>oint  is  not  yet  proven,  and  it 
remains  for  further  research  to  find  out  how  the  connection 
between  ftetus  and  chorion  is  brought  about  in  the  Lemara. 

Dr.  Charles  Sedgwick  Minot,  to  whom  1  am  greatly  indebted 
for  an  important  letter  en  the  question  of  the  placentation  of 
the  Primates,  in  his  great  work  on  '"  Human  Embnrology." 
divides  the  placentation  of  the  MammaUa  into  two  types,  in 
the  first  group  the  allantois  is  large  and  supplies  the  chorion 
with  its  blood-vessels;  this  is  the  condition  occurring  in  the 
majority  of  the  Mammalia,  excepting  some  of  the  Primate*. 
In  the  more  highly  diSerentiated  Anthropotdea,  the  allantoit 
takes  no  part  in  the  fortiiatiou  of  the  placenta,  and  the  blood- 
vessels arise  in  the  chorion  and  bauchsticl  rn  nVii.  Dr.  Minot 
designates  this  type  as  chorionic  placcntation.  I  quote  two 
passages  from  his  letter  which  have  an  important  bearing  on 
the  question  of  the  relations  of  the  placentation  of  the  Apes  to 
that  of  the  Lemurs:  "Unfortunately,  nothing  satisfactury  i« 
known  of  the  early  stages  of  Lemurs,  which  are  the  critical 
ones  for  placental  homologies,  but  as  fiir  as  our  fragmentary 
knowledge  goes,  I  fail  to  recognizeany  impossibility  of  regard- 
ing the  placentas  uf  Monkeys  and  of  l^emurs  as  of  one  funda- 
mental type."  Again  Dr.  Minot  says:  "  Whether  a  placenta 
is  diffuse  or  not  cannot  decide  as  to  its  homotagies,  for  the 
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homan  placenta  is  diffuse  to  start  with,  yet  has  nothing  in 
oommon  with  the  Ungulates,  though  it  may  l>e  cartipared^  ap- 
pafTfktly^diredly  with  that  of  the  Lrnu<r»." 

I  am  not,  at  present,  in  a  position  to  discuss  the  whole  orgnn- 
itation  of  the  Lemurs,  and  will  merely  refer  to  the  brain  and 
female  reproductive  organs.  In  regard  to  the  structure  of  the 
brain  in  tlie  Lemuroidea,  it  may  be  said  that  the  genus  Lemnr 
has  a  lower  type  of  encephalon  than  is  found  in  the  Indrimnx, 
At  compared  with  the  Insectivoray  the  brain  of  the  lemurs  is 
in  a  much  higher  stage  of  development,  and  approaches 
nearer  that  of  the  Cebula  than  any  other  group.  In  Leviur 
the  frontal  lobes  of  the  cerebrum  are  narrow,  and  the  olfactory 
lobes  are  plainly  visible  in  front ;  however,  in  li^ifjnthectis,  the 
frontal  portion  of  the  cerebrum  is  quite  highly  developed, 
being  as  broad  as  in  the  American  Monkeys,  and  contains 
secondary  convolutions  not  seen  in  the  lower  forms  of  Lemurs. 
Again  it  is  to  be  noted  that  in  the  lemurs  as  in  the  Apes,  the 
sylvian  fissure  is  largely  develo|>ed  and  extends  a  goo<l  ways 
•aperiorly  on  the  hemispheres,  and  this  character  is  particu- 
larly noticeable  in  the  huiri^iun.  The  antero-temporal  sulcus 
is  also  well-marked  in  the  Letnur*s  brain,  and  resembles  this 
fissure  in  the  Anthro|K)i<lj<.  The  posterior  lobes  of  the  cere- 
brum remain  in  a  primitive  condition,  and  the  cerebullum  is 
ex|»ose<l  as  in  the  lower  Mainrnalia.  Prof.  Flower  calls  psr- 
iicular  attention  to  the  pre^^'Uce  in  the  brain  of  the  lemurs  of 
the  ralcarine  fiHsure  which  is  so  chaructiTistic  of  the  higher 
Primatej*,  and  speaking  in  genenil  of  the  huKi  of  the  inner 
part  of  the  cerebrum  of  the  Ix^murs  brain.  Trof  Flower  n^ 
marks  that  they  follow  also  those  of  tiie  Anthropoidea.  The 
general  confi^uratioii  of  the  frontiil  1o1k»s  in  A'vWi/»i//i#riM 
among  Am«*rirnn  monkeys  in  like  that  i»f  IVoftHherun,  but  in 
the  former  th**  surfaee  of  the  htinispheres  is  .Hni(M)tlH*r  and 
tack^  the  smaller  conv(»lutions  S4>fn  in  the  Imirlniiut.  A^ain, 
in  .Vyfiiy/«//"C»iji  the  olfactory  I«»1m'S  pn>jert  e*»nsiderably  beyond 
the  n*rebrinn.  In  conehHioi»  it  lollows  from  the  almve  that 
the  brain  of  the  l^*inur»  is  niueh  more  priinitiv«*  than  that  of 
the  A|»es,  but  tnav  re|»reM*nt  a  sta^e  in  th«*  evolution  of  the 
brain  which  leads  to  the  hi^her^ditlerentiatetl  encephalon  i»f 
the  Anthro|»oids. 

(  To  be  eontinumi.) 
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BIOLOGICAL  STUDIES  IN  MASSACHUSETTS. 

NO.  2. 

By  Gboroe  C.  Whipple. 

micr08cx)pical  orqanisms. 

The  examination  of  nearly  forty  thoosand  samples  of  water 
in  Massachusetts  collected  from  water  supplies  differiog  in 
locality  and  character,  and  extending  through  all  seasons  for 
a  long  term  of  years  serve  to  give  us  a  good  idea  of  the  micro- 
organisms inhabiting  the  fresh  waters  of  this  region.  But,  in 
studying  them  it  must  be  remembered  that  the  examinations 
were  made  from  a  sanitary  standpoint,  and  that  from  the 
manner  in  which  the  samples  were  collected  they  include  only 
such  forms  as  are  found  floating  in  the  water:  the  littoral 
forms  are  not  represented  except  as  they  have  become  de- 
tached and  accidentally  carried  into  circulation. 

The  following  table  gives  the  names  of  the  genera  thus  far 
observed.  They  are  arranged  according  to  the  usual  system 
of  classiflcation,  and  each  class  is  divided  into  groups,  accord- 
ing to  abundance  and  frequency  of  occurrence.  The  first 
group  includes  those  genera  which,  in  their  season,  are  often 
found  in  large  numbers;  the  second  group  includes  those 
which  are  only  occasionally  found  in  large  numbers;  the  third 
those  which  often  occur  in  small  numbers;  the  fourth  those 
which  are  rarely  observed.  This  division,  while  not  wholly 
satisfactory,  enables  us  to  separate  the  imi)ortant  from  the  un- 
important forms.  As  observations  multiply,  the  list  will  doubt- 
less be  extended  and  many  genera  will  be  changed  from  one 
group  to  another.  The  names  printed  in  heavy  type  indicate 
that  the  organisms  so  marked  have  been  the  cause  of  trouble 
in  a  water  supply. 

DIATOMACE.K. 

(*^ni)mo}ih/  fnuiii]  ill  larf/e  timnhers.  Asterlonella,  Cyclotella, 
Helosira,  Syne<lra,  Tabellaria. 

(jiTaj<ltntalh/  fnuml  In  lnn/€  itufnhrrM.  Diatoma,  Fragilaria, 
Nitzschia,  Stephanodiscus. 

(hintiifffihf  found  iti  amnli  num^Hrs.  Epithemia,  Gomphon- 
ema,  Navicula,  Stauroneis. 
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OecoMiutudly  iJtMrved,  Achnanthes,  Amphiprora,  Amphora, 
Bacillaria,  Cocconeis,  Cocconema,  Cymbella,  Diadeemis,  En- 
cjoQema,  Eunotia,  Gramroatopbora,  Himaiitidium,  Isthmia, 
HttMlMit  Odontidiuui,  Orthoeira,  Pinnularia,  Pleuroeigma, 
Schiioneina,  Striatella,  Surirella,  Teiracyclus. 

CHU)ROFHYCK.K. 

Commo}dy fituHil  in  large nunxlterB.   Chlorococcus,  Protococcus, 


OceamotiaUy  found  in  la  rye  numbers,  Coelastrum,  Cosmarium, 
ndaelU,    PaBdorina,  PolTe<lrium,  Kaphidium,  Staurasirum, 

Oamnnndy  found  in  ttnuUl  numfperH,  Closterium,  ConferYa, 
Doamidiam,  Euasirurn.Kudorina,  Gonium,  Micrasteria8,0phio- 
cyiium,  Pediaatrum,  Sphaerozosma,  Staurogenia,  Tetra8|»ora, 
Uloilirix/  Xanthidium. 

Oceajtionaily  ithMrrtd.  Arilirodesmus,  Bambusina,  Botryo- 
coocus,  Characium,  Chaetophora,  Cladophora,  Dactylococcua, 
Diciyoephaerium,  Dimorphococcus,  Draparnaldia,  Gloeocystis, 
Hyalotheca,  Meaocarpus,  Nephrocytiuin,  PeniuniySelenastruiu, 
Soraatnim,  Spirog\'ra,  Stigeoclonium,  Tetmetnorus,  Zygnema. 

CYANopHY*  K.K. 

Onnmnuhj  jnund  in  Inrgt  ;i»im///T/(.  AnalNifiia«  Clathrof7aUa« 
Caaloaplia^niin,  lierofyMtls. 

ikraMumtdly  fnnnd  In  Inn/r  nnmftrrH.     AphanllOIIIOnOlly  Cliro* 

6COCCU9,  ONrlllaria. 

Ofmmnnly  found  In  mnnll  numl^rrH,     Aphaiiocapsa. 
f krajfinnnlhj  nfnunrd.     (fl<MKH*up8a,  Lynghya,  Merif«inoj>edia, 
MicrocoIeuH.  NonIot,  Kivularia,  SiroMiplion,  Totra|HMlia. 

FIN*.!. 
(ininntmhf  fount!  In  Inrgr  uumhirM.     (*imothrlx* 
^kmnlumdhi  found  In  hii'or  nuudftrH.     Cladothrix. 
O'Utnumly    found  In  fonnll    nnndn-rH.       Bff^atoa,    L<*ptothriX, 

Mould**. 

fkrajfioiuilly  nhtunnl.    Achlya,  L«  ploiniluH,  Sapn>Ifgnia,  Bar- 

cilia,  Spirillum. 

KIII/o|f>|»A. 

(^tmmnnly  fnund  In  Mumll  nuvihtrt*.     A<'tin«>pliryM,  Amo<»ha. 

ffrewfitmnlly  nh^n^d.  Aro€»IIa,  (  yphwieni,  Ditilugia,  Eugly* 
pha. 

INKUMIKIA. 
Opmmonly  found  in  Inryr  numbrm.    Crjpt4NnOBaa»  DISObfJMIt 

PiirMialan,  8jr««ni,  Urof Ifmu 
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Occasionally  found  in  large  numbers.  Barsaria,  Cbloromonas, 
Glenodininm,  Mallomoms,  BapUdomoiuis. 

Commonly  found  in  small  numbers.  Anthophysa,  Caraiiuint 
Cercomonas,  Codonella,  Epistylis,  Monas,  Tintinnas,  Tracbelo- 
monas,  Vorticella. 

Occasionally  observed.  Acineta,  Chlamydomonaa,  Colepf, 
Ck)lpidium,  Euchelys,  Euglena,  Euplotes,  Glaucoma,  Halteria, 
Heteronema,  Nassulai  Paramaecium,  Phacus^  Pleuronema, 
Raphidodendron,  Stentor,  Syncrypta,  Trichodina,  Uvella, 
Zoothamnium. 

ROTIFERA. 

Commonly  found  in  small  numbers.  Anuraea,  Conochilas, 
Polyarthra,  Rotifera,  Synchaeta. 

Occasionally  observed.  Asplanchna,  Corurus,  £k)8phora,  Flos- 
cularia,  Lacinularia,  Mastigocerca,  Microcodon,  Monocerca, 
Monostyla,  Noteus,  Sacculus,  Triarthra. 

CRUSTACEA. 

Commonly  found  in  small  numbers.  Bosminay  Cyclops, 
Daphnia. 

Occasionally  observed.    Alona,  Cypris,  Diaptomus,  Sida. 

MISCELLANEOUS. 

Occasionally  observed.  Acarina,  Anguillula,  Batrachosper^ 
mum,  Chaetonotus,  Gordius,  Hydra,  Macrobrotus,  Meyenia, 
Nais,  Spongilla  ;  besides  spores,  ova,  insect  scales,  pollen  grains, 
vegetable  fibres  and  tissue,  yeast  cells,  starch  grains,  etc. 

An  examination  of  the  following  table,  a  numerical  sum- 
mary of  the  preceding  list, brings  out  some  interesting  facts: — 

It  will  be  observed  that  180  genera  have  been  reported,  108 
plants  and  78  animals.  Of  these  only  18  are  commonly  found 
in  large  numbers,  13  plants  and  5  animals.  Twenty-one  more 
are  occasionally  found  in  large  numbers,  10  plants  and  5  ani- 
mals. Forty-one  genera  are  frequently  seen  in  small  numbers, 
while  100  genera,  or  more  than  one-half  of  all  are  seen  occa- 
sionally, some  of  them  but  rarely.  The  most  im[X)rtant  classes 
are  the  Diatomacea*,  Chlorophyceiu,  (  yanophyceic  and  Infu- 
soria, as  shown  by  the  large  number  of  genera  and  by  their 
greater  abundance.  Furthermore,  these  classes  include  all  but 
one  of  the  23  troublesome  genera  that  have  been  found  in  large 
numbers.  Eleven  genera  may  be  said  to  be  very  troublesome, 
because  of  their  wide  distribution,  the  frequency  of  their  occur- 
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5 

Chloropbye— 8 

Voaci 1 

BliiioiwKk 0 

iBnMOflA  ••••••••• ..••••  5 

Bodf<wm 0 

.« o 

0 

Toul ^ 18 


4 
8 
3 
1 
0 
5 
0 
0 
0 


21 


4 

14 
1 
3 
3 
0 
5 
3 
0 


41 


22 

21 

8 

6 

4 

20 

12 

4 

10 


100 


86 
40 
10 
10 

0 
39 
17 

7 
10 
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rence,  and  their  unpleasant  effects.  They  are  Afterionella, 
Anahaena,  Clathrocystis,  Coelosphaerium,  Aphanizomenon, 
OBcillaria,  Dinohryon,  rcridinum,  Syniira,  Uroglena  and 
GleniKlinuim.  This  lint  sei^nis  like  a  short  one  when  one  con- 
siders the  annoyance  that  the  micro-organisms  have  cause<l  in 
the  various  water  supplies  of  the  State. 

The  following  tahles,  compiled  from  the  examinations  of  the 
State  lk>ard  of  Health,  serve  to  give  one  an  idea  of  the  distri- 
bution of  the  various  da^st^s  of  organisms  in  ground  waters 
and  surface  wat4*rs.  In  UMmt  case^  the  numbers  given  are  the 
averages  of  monthly  examinatiouH  extending  over  one  or 
more  years.  They  were  M»lected  with  a  view  to  showing  the 
greatest  range  in  the  numbi*r  of  organismn  in  the  dossils  of 
water  tabulateti.  an<i  they  illustrate  iti  a  striking  manner  the 
com|»arative  absence  of  orgatii*4iii<4  (except  Fungi)  in  springs, 
wells  and  filter  galleries:  the  presence  of  a  variety  of  organ- 
isms in  small  numU^rs  in  rivers,  and  the  abundance  of  micro- 
scopic life  in  the  more  (|uiet  waters  of  |N)nds  and  artificial 
reservoirs.  It  is  onlv  in  waters  of  the  hitter  class  that  the 
microscopical  organisms  (K*casion  much  trouble  by  their  ex- 
ceHive  growth,  and  hereafter  they  alone  will  receive  our  con- 
sideration. 
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NATURAL  IMPULSES. 
By  W.  Bernhardt. 

There  is  a  mystery  existing  in  nature,  inaccessible  to  human 
reasoning,  as  scarcely  another  one,  although  the  phenomena 
connected  with  it  are  among  the  best  known  to  us  and  of  daily 
occurrence.  When  comparing  a  grain  of  mustard  seed  and 
one  of  poppy  seed  we  even  with  the  help  of  a  magnifying 
glass  cannot  detect  anatomical  differences  of  any  concern. 
Each  of  them  eneloses  two  cotyledons,  i.  e.,  the  first  leaves  de- 
veloping in  germination  ;  moreover,  it  contains  a  radicle  and 
the  beginning  of  a  stem,  both  located  between  the  cotyledona 
Structure  and  appearance  of  these  primitive  organs  are  very 
similar  in  both  seeds,  and  yet  what  a  difference  between  a 
grown  mustard  and  a  poppy  plant !  Not  only  flower  and  fruit 
but  the  whole  plant  assumes  a  particular  shape  and  character 
differing  externally  as  well,  as  in  chemical  constituents.  We 
are  forced  to  believe,  that  the  cells,  from  which  both  plants 
originate,  are  endowed  with  a  disposition  forcing  the  g^wing 
organs  to  assume  certain  forms  in  accordance  with  a  certain  ex- 
change of  matter. 

Such  a  disposition  or  plan  of  structure  is  inherent  to  every 
germ  of  plant  and  animal.  Not  the  strongest  microscope,  nor 
any  other  means  of  observation  have  enabled  us  to  ascertain 
the  matter  and  processes  upon  which  variation  of  development 
depends  ;  only  this  much  has  been  established,  that  the  faculty 
is  particular  to  the  germ  itself,  the  forms  resulting  from  the 
growth  of  a  certain  kind  of  germ  invariably  manifesting  the 
same  characters,  independent  from  external  influences.  Soil, 
climate  and  light  certainly  modify  the  thriving  of  a  plant,  and, 
wlien  unfavorable,  can  even  prohibit  growth,  but  the  plant  re- 
sulting nevertheless  invariably  shows  the  characters  of  the 
species  to  which  it  belongs.  Neitlier  in  animal  nor  in  plant, 
has  domestication  or  horticulture  ever  generated  a  new  spe- 
cies. 
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The  author  by  these  remarks  does  not  intend  to  difpute  the 
poMibility  and  even  probability,  that  new  s{>ecics  have  sprung 
from  former  ones  in  the  course  of  unmeasurable  past  times; 
on  the  contrary,  there  arc  numerous  geological,  botanical  and 
zoological  facts  known,  which  irresistibly  point  in  that  direc- 
tion, but  in  historic  time,  i.  e.,  during  the  last  5000  years,  no 
evident  change  is  known  to  have  hap{>ene<l.  Plants,  animals 
and  |ieoplo  represented  on  old  Egyptian  and  Assyrian  sculp- 
tures are  exactly  the  same  as  those  existing  nowadays.  The 
time,  when  linking  forms  between  lizards  and  birds,  as  the 
pterodactyl  us,  were  living,  lies  in  a  remote  past,  and  the  origin 
of  existing  transient  forms,  as  ornithorhynchus,  lepidosiren 
and  amphioxus  may  without  scruples  be  dated  buck  to  {>eriods 
preceding  the  apfH^arance  of  man.  Perfectly  agreeing  to  the 
view  adopted  by  most  naturaliitts  of  our  time,  that  plants  as 
well  as  animals  are  the  results  of  gradual  evolution  originating 
from  monocellular  organisms,  we  find  it  sup|K)rted  by  the  con- 
vincing argument  of  the  descent  of  every  single  being  from  a 
minute  fertilized  cell,  the  embryo  of  man  itself  in  its  first 
stages  closely  resembling  those  of  other  animals,  differences  in 
the  ac'complif^hment  of  organs  appearing  in  the  advanced 
perio<ls  of  growth. 

By  the  comparison  of  any  forms  of  higher  animals  including 
ins<M*U,  evidence  is  given  of  a  principle  or  type  of  symmetric 
structure  r<»mmon  to  all  of  them.  There  is  a  head  providetl 
with  |»artly  bilateral  organs  for  the  reception  of  objects  and 
inipr«*ssion>(  from  the  outj<i(leand  ending  in  a  chord  of  nervous 
ftubstjince,  the  ^pine,  hK'ated  on  the  back  or  front  side  of  the 
\hh\\\  and  dividing  it  into  two  longitudinal  halves,  to  which 
the  organs  of  niovem«-nt  are  attached  e<)ually  tlistril>uted  on 
both  «i<les,  one  sitle  being  the  reverx*  of  the  (»lher  one.  JSimi- 
lar  [>ervading  principle>  of  structure  are  found  in  lower  ani- 
mals, more  or  less  varying  according  to  th(*clas.Hvs  and  families 
to  which  the  Innings  belong.  The  structural  principles  |mt- 
vading  tiie  vegetable  world  an-  ditlrrcnt,  but  not  le>s  evident 
and  fitriking  ones.  One  of  the  chief  fcatun-H  in  higher  plants 
is  the  constant  n*|K'tition  of  the  .sjinic  number,  or  a  multiple  of 
it  in  the  parts  of  tin*  tlowt*r  and  th«*  fruit       In  many  famili(*s 
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the  number  5  is  the  predominating  one,  in  others  6,  or  another 
amount  in  the  parts  of  the  calyx  as  well,  as  in  the  petala, 
stamina,  stigmata  and  carpella.  Perfect  symmetry  in  the  ar- 
rangement and  division  of  organs  also  is  frequently  found  in 
plants  and  beautifully  exhibited  in  many  forms  of  fem& 

Pursuing  the  enforcing  faculty,  the  impulse  or  will  in  ani- 
mals or  plants  to  conduct  the  formation  of  organs  in  certain 
unvariable  ways,  independent  from  external  influences,  we 
find  it  concealed  in  the  minute  embryo  from  which  all  creat- 
ures originate.  But  we  have  to  admit  at  the  same  time,  that 
the  researches  hitherto  performed  on  this  subject  were  but  lit- 
tle successful,  inasmuch  as  our  knowleege  in  this  respect  is  not 
much  beyond  that  of  our  predecessors  a  century  ago.  They 
knew  as  well  as  we,  that  it  is  the  germ  or  embryo,  which  is 
endowed  with  this  power.  The  only  apparent  progress  made 
is  a  hypothetical  one,  and  consists  in  the  prevailing  opinion 
that  in  germination  and  growing,  two  different  kinds  of  cells 
are  active,  some  of  them,  the  vegetative  cells,  being  chiefly  en- 
gaged in  nutrition  and  growth,  the  others,  or  reproducing  cells, 
for  transferring  to  young  individuals  and  preserving  the  char- 
acter of  the  parents,  family,  tribe,  etc.  It  is  upon  the  presence 
of  this  last  kind  of  cells — most  frequent  in  reproductive  organs 
— that  the  resemblance  in  members  of  families  and  nations 
and  of  genera  and  classes  is  believed  to  depend.  Scientists 
attribute  the  reproductive  faculty  to  the  nucleus  of  proto- 
plasma  or  albuminous  matter  found  in  these  cells. 

The  growth  of  cells  is  a  limited  one.  When  a  certain  store 
of  food  has  been  taken  up  and  a  certain  amount  of  protoplasma 
has  been  formed,  the  latter,  forming  the  kernel  or  nucleus  of  the 
cell,  receives  a  gradually  increasing  stricture,  dividing  it  into 
two  halves,  which  finally  separate:  the  i?tricture  extends  to  the 
whole  cell,  which  by  division  gives  rise  to  two  new  cells  per- 
fectly resembling  tlie  niotlier  cell  as  to  form,  organization  and 
general  characters.  In  this  way  multiplication  of  all  repro- 
ducing cells  takes  place,  including  that  of  micro-organisms  ;  it 
is  the  simplest  and  primitive  way  of  generation  of  new  individ- 
uals. We  see,  that  the  j>rogress  of  our  knowledge  in  this 
question  is  limited  to  the  fact,  that  while  formerly  the  embryo 
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mt  a  whole  was  regarded  as  the  agent  at  once  reproducing  and 
proMfving  the  original  form,  these  functions  nowadays  are  at- 
tributed to  a  certain  class  of  its  constituting  celb,  or  rather  to 
the  proioplasma  which  they  contain. 

But  a  scanty  comfort  it  is,  that  this  tlieorv  affords  to  our 
mind  eager  to  penetrate  into  this  apparently  unfathomable 
•ecrel  of  nature,  intimately  connected  with  the  question  for  the 
origin  of  life  itself;  but  notwithstanding  its  deficiencies,  the 
bjrpoibesis  of  reproducing  cells  well  explains  the  resemblance 
eMDmonly  existing  between  members  of  one  family,  its  increas- 
ing in  nearly  related  individuals  and  its  diminishing  by  the 
interference  of  strange  elements. 

If  permitted  to  consider  the  '*  cell  "  as  the  elementary  organ 
in  animals  and  vegetables,  we  are  as  well  justified  to  attribute 
the  tame  roll  in  the  mineral  world  to  the  *'  crystal/'  There  is 
no  mineral  substance  existing  which  is  not  known  to  crystal- 
llM  under  certain  circunistimces,  and  the  formation  of  cells  in 
phinta  from  the  constituents  of  their  juices,  the  secretion  of 
muscular  fibre  from  albumiiu»us  matter  in  bloo<l,  stands  in 
eloaer  relation  to  the  separation  of  crystals  from  solutions, 
than  is  generally  ima^in<Ki.  Who.  when  on  a  cold  winter 
morning,  finding  the  panes  of  his  windows  covered  with  ice- 
crystalri  shafH^l  like  luxurious  ferns,  mosses  or  twigs  of  pine 
iree«,  was  not  iinpreHm*il  with  the  conjecture  of  a  relation  be- 
tween the  phenomena  of  oruani/ation  an<l  crystallization  of 
some  common  o<*cult  force  j^ivinj^  form  to  organic  as  well  as  to 
nonorganic  matter?  Indeed,  there  are  no  strict  limits*  existing 
betw<M*n  organ  JEation  and  crystalli/ation.  TliecurvtHi  line  and 
surfao*  may  l»e  regarded  as  parti(Milar  to  and  characteristic  of 
organic  matter,  the  straight  line  and  surface  of  mineral  sub- 
stance's, but  there  are  innumerable  exceptions  exhibiting  the 
former  in  well  <lefined  crystals,  while  crvstaN  <»f  niineraN  fre- 
<|uently  cH»our  having  curved  surfaces.  Thu*»  the  crvstaN  of 
pyromorphit^,  chiefly  con»»i'»tin^  of  phosphate  of  lead. an*  poly- 
hetlm  with  curved  plan<*s.  and  coinpoiindH  of  hydr(»xylainine 
with  ct»rtain  oxid«*s  of  metals  have  lieiiii>plieric  form**  Tin* 
•larch  grain  may  be  (*oii<.idered  as  the  connecting  link  In  tween 
both  morphob^ical   cla^Mrs,  the  riMind   form  on  the  one  hand 
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indicating  a  cell  like  character,  its  growing  by  attachment  of 
layers  on  its  outside  on  the  other  hand,  perfectly  agreeing  with 
the  way  in  which  crystals  are  observed  to  grow. 

It  is  in  three  states  that  solid  matter  is  known  to  occur,  in 
the  amorphous,  the  crystalline  and  the  organized  states.  The 
amorphous  seems  to  be  the  original  one,  since  the  others  are 
generally  found  to  originate  from  it,  the  reverse  but  exception- 
ally taking  place.  The  best  known  amorphous  substance  is 
glass,  in  which  in  its  perfect  state  no  crystalline  particles  can 
be  discovered.  Resins,  such  as  colophony  and  copal,  and 
Indian  rubber  are  amorphous,  as  well  as  glue  and  molten 
sugar  in  its  fresh  state.  In  sugar  the  liability  to  pass  into  the 
crystalline  state  is  very  prominent ;  sometimes  a  few  minutes 
after  its  cooling  the  transparent  mass  becomes  opaque  by  the 
separation  of  minute  crystals  of  sugar.  Crystallization  fre- 
quently sets  in  in  some  varieties  of  glass,  particularly  wh^i 
rapidly  cooled.  Albumen  is  the  principal  amorphous  sub- 
stance in  living  animals  from  which  organized  matter  is 
derived. 

A  striking  difference  of  amorphous  and  crystalline  matter  is 
manifested  in  the  behavior  of  their  solutions.  Amorphous 
matter  soluble  in  water,  when  dissolved  gives  viscid  or  gela- 
tinous liquids,  their  thickness  increasing  with  the  lessening 
amount  of  water  present.  No  compounds  with  water  in  defi- 
nite proportions  seem  to  be  existing.  Solutions  of  crystalline 
matter,  on  the  contrary,  are  thin  as  water;  when  concentrated 
to  a  certain  point  crystals  of  solid  matter  begin  to  separate. 
Crystallization  sometimes  sets  in  suddenly,  the  whole  liquid 
turning  into  a  magma  of  small  solid  particles  suspended  in  the 
fluid.  The  solution  contains  compounds  with  water  in  defi- 
nite proportions.  When  evaporating  a  solution  of  red  cobalt 
chloride,  it  suddenly  turns  blue,  which  happens  in  the  moment 
when  more  water  has  been  removed,  than  the  red  salt  needs 
for  its  existence. 

Having  tried  to  explain  the  resemblance  in  the  features  of 
related  organisms  by  the  prevailing  of  particular  cells  repro- 
ducing by  unknown  impulses  the  same  character  in  every  new 
individual,  we  feel  induced  to  look  for  the  cause  of  the  well 
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known  fact,  that  mineral  matter  is  subject  to  similar  con- 
flirainta,  being  forced,  when  crystallizing,  to  assume  certain  in- 
variable forms.  Every  crystalline  body  has  its  peculiar  shape 
Tarring  only  by  the  addition  of  planes  belonging  to  forms  of 
the  same  system.  Compounds  of  different  ingredients,  but  of 
atmilar  constitution,  are  frequently  found  to  appear  in  the 
•ame  forms,  as  is  seen  in  the  class  of  compounds  comprises!  by 
the  name  of  ''  alum.'*  Whenever  a  body  is  found  crystallizing 
in  several  systems,  a  chemical  difference,  although  perhaps  a 
•light  one,  may  generally  l>e  assumed.  Hut  in  identical  bodies 
polymerisation,  or  multiplication  of  atoms  in  a  molecule,  is  a 
frequent  cause  of  variations  in  form.  It  is  one  of  the  merits  of 
the  new  doctrine  of  stereo-chemistry  to  have  given  the  hint, 
thai  molecules  of  compounds  as  well  as  of  elementary  bodies, 
contain  their  atoms  arranged  in  certain  directions  given  by  the 
prevailing  chemical  attractions.  In  accordance  with  this  view 
every  molecule  may  be  represented  by  a  certain  stereometric 
form,  be  it  a  tetrahedron,  an  octahedron,  a  cube,  etc.  The 
attractions  diverting  accumulation  of  atonis  in  a  molecule  also 
gOTem  the  attractions  uniting  the  molecules  to  visible  crystal- 
line individuals.  The  effects  of  nurh  attractions  are  even  fre- 
quently extended  to  the  |K>i<iti(»n  of  the  crystiils  to  each  other. 
Every  snow  flake  re[>rem»nts  a  system  of  symmetrically  ar- 
ranged numerous  hexagonal  ice  crystal.^,  the  hexagonal  form 
not  only  dominating  in  the  single  crystals,  but  t>eing  evidently 
noticeable  in  the  whole  U*autiful  arrangement.  Common 
aalt^  when  crystallizing  from  saturated  solutions,  is  si*en  to 
separate  in  amphitheatrical  s^|uare  combinations  coimisting  of 
fingle  cubical  salt  particles.  In  the  single  crystals,  as  well  as 
in  their  congregations,  weol>serve<l  the  square  prcniominating 
as  thi*  elementary  form. 

Neither  in  the  manifold  features  of  animal  and  plant  life, 
nor  in  the  crvstalline  formations  of  mineral  mutter,  are  ext«T- 
nal  influences  deriding  as  to  th<*  forms  to  he  adopted.  Indi- 
Tiduals  of  diffen^nt  natural  character  of  tlitferent  s|»ecies,  grow 
up  and  l>e<*ome  differently  >ha|KNl,  although  exposi*d  to  the 
•ame  external  condition^.  A  slight  trun*«forming  intluenee  of 
temperature,  light,  f(K>d  and  contact  eannot  U*  denie<I,  but  the 
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preservation  of  existing  types  of  species  and  genera  in  all  three 
natural  worlds  is  the  effect  of  unknown  forces  indep^idently 
acting  in  reproductive  cells  and  organs,  as  well  as  in  mineral 
atoms  and  molecules.  If  we  may  expect  ever  to  notice  the 
formation  of  a  new  species  under  our  eyes,  this  event  will  not 
depend  upon  external  conditions,  but  upon  a  change  in  the 
nature  of  protoplasma,  or  of  the  chemical  structure  of  a  min- 
eral molecule.  The  author  does  not  doubt  that  such  changes 
are  continually  going  on  in  nature,  but  they  are  too  slow  and 
subtile  to  be  accessible  to  our  observation.  The  chief  part  in 
such  changes  will  always  be  due  to  agents  or  forces  peculiar  to 
the  elementary  organs  and  exerting  impulses,  by  which  per- 
manent forms  are  resulting. 


CONTRIBUTIONS  TO  COCCI DOLOGY.— 11. 
By  T.  D.  a.  Cockerell,  Mesilla,  New  Mexico. 

No.  I  appeared  in  American  Naturalist,  Aug.,  1895,  pp. 
725-732. 

(1).  Icerya  rileyi  Ckll.  In  September,  1893,  I  bred  a  Lstilia 
from  a  larva  living  on  /.  rUeiji  on  mesquite  at  Las 
Cruce.s,  N.  M.  The  Rev.  G.  D.  Hulst  informed  me  that 
it  was "  different  from  coccidivora and  from  L.  epheMifUa^^, 
good  variety  at  least."  It  may,  therefore,  be  as  well  to 
put  its  characters  on  record  : — 

Lpctilia  coccidirttra  var.  hulstiiy  n.  var. — Palpi  ascend- 
ing; fore  wings  gray,  brownisli  at  extreme  base  and  be- 
yond the  first  band.  The  first  band,  at  end  of  basal 
third,  double,  consisting  of  a  gray  line  bordered  with- 
out by  a  white  band.  A  wavy  band  consisting  of  two 
blackish  lines  not  far  from  the  exterior  margin.  Hind 
wings  sinning  white;  abdomen  above  whitish,  banded 
with  gray.  It  would  seem  to  connect  coccidhwra  with 
cphestieila,  and  so,  perhai>s,  all  are  varieties  of  one. 

(2).  Bhizococctu'i  (/)  devffninms  Green,  Eut.  Record,  189<>,  p.  260. 
I  should  certainly  prefer  to  call  this  Artococciw  (/n^nt^n- 
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mi.  We  know  already  several  species  of  Eriocoeai^  with 
7-joinied  antenna ;  the  subgeneric  name  Theke$  Craw- 
ford ms.,  is  available  for  them. 

(8).  Phettacoccus  onnari  (Kunow).  CocruMcomari  Kunow,  Ent 
Nachr,  1880.  Near  Kunigsberg.  See  also  Douglas, 
Ent  Mo.  Mag.,  xvii,  p.  dO,  The  description  appears  to 
indicate  a  Pl^macocais,  but  it  is  very  short 

(4X  DadyUypiuM  edgeti^rihix,  n.  sp. —  9  about  or  hardly  2  mm. 
long,  pale  gray,  with  light  brown  legs  and  antennae. 
Form  oval,  back  so  thickly  dusted  with  white  meal  as 
to  appear  white  with  a  grayish  tint;  no  distinct  lateral 
or  caudal  appendages;  extremely  short,  hardly  notice- 
able thick  caudal  tufls.  The  white  secretion  on  the 
back  forms  three  more  or  less  distinct  longitudinal  rows 
of  small  protuberances,  giving  the  insect  an  obscurely 
tricarinate  ap|>earance.  Immature  9  similar,  but  not 
00  mealy. 

9  boiled  in  KIIO  turns  very  dark  lake-red,  but  does 
not  stain  tlie  liquid.  AntennsB  7-jointed,  formula  7 
(32)  (41)65.  3  is  [lerhaps  a  lUtU  longer  than  2;  7  is 
considerably  longer  tlian  5-^  (> ;  5  is  very  little  shorter 
than  <> ;  4  is  conspicuously  shorter  than  2  or  3.  I>egs 
onlinark',  femur  quite  stout,  its  up|)er  edge  convex  ; 
tibia  a  little  shorter  than  femur,  stout;  tarHUs  a  little 
shorter  tlian  tibia.  Claw  mixlorato,  with  a  minute  den- 
ticle on  its  inner  side.  Digitulcts  of  claw  slender,  some- 
what curveil,  extending  a  little  l>eyond  tip  of  claw,  with 
fairly  di'^tinct  knolm;  no  tanuil  digituli*s.  Anal  ring 
with  the  usual  »ix  bristles.  Caudal  tul)ercles  very  low, 
ordinary,  eac*h  with  a  large  bristle,  mane  short  ones, 
round  glands  and  a  pair  of  conical  spines.  The  insect 
throughout  is  vfry  little  hairy.  The  .nkin  exhibits 
numerous  gland-dots. 

^  sac  ordinary;  a  i  with  win^s  expaiuhnl  taken 
from  a  sac.  length  of  (nxly  aUiut  H  mm. ;  head  t4>  tip 
of  wing  al>out  '1  mm.  Wings  whiti*,  the  nervurt^s  very 
distinct,  casta  not  at  all  <larkentHl.  Antc*nna*  pale  och- 
reous,  h(*ad  pale  olivaceous,  prothorax  dark  .ilate  gray, 
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mesothorax  pale  ochreous,  strongly  contrasting.  Abdo> 
men  dark  olivaceous,  legs  white,  with  a  yellow  tinge. 
The  pale  ochreous  color  of  the  middle  of  the  thorax  is 
continued  beneath,  contrasting  with  the  parts  before 
and  behind;  eyes  red.  i  hatching  at  the  end  of 
March. 

Hah, — Ja{)an,  on  stems  of  Edgeworthia  papyrifera; 
found  by  Mr.  Alex.  Craw  in  the  course  of  his  horticul- 
tural quarantine  work.  While  the  antennse  are  but  ?• 
jointed,  the  legs  are  those  of  a  Phenacoccua. 

(5).  Erium,  Crawford,  ms.  This  name  will  stand  for  the  sub- 
genus of  Dadylopius  without  lateral  cottony  tufts,  form- 
ing complete  separate  cottony  sacs.  The  type  is  D. 
globosus  Maskell.  The  species  are  found  in  Americm, 
the  Sandwich  Islands,  New  Zealand,  Australia  and  S. 
Africa. 

(6).  ABierolecanium  bambusse  var.  bambusulx,  v.  nov. —  9  scale 
elongate-oval,  2  mm.  long,  1  broad,  dullish,  not  at  all 
keeled,  barely  narrower  behind  than  in  front,  where  it 
is  broadly  rounded.  Color  very  pale  sulphur-yellow, 
dark  atone  end  from  the  body  of  the  9  showing  through. 
Fringe  short,  pinkish,  the  pairs  of  rods  mostly«diverg- 
ing  at  tips.  9  turns  in  orange  in  KHO.  Part  of  mar- 
gin with  a  single  row  of  glands,  in  pairs,  but  not  actu- 
ally touching,  all  very  close  together ;  and  part  with  in 
addition  a  row  of  very  small  single  glands,  about  three 
to  each'two  pairs  of  the  larger  paired  glands.  Scattered 
glands  elsewhere,  not  numerous. 

JIab. — On  stems  !§  mm.  diam.  of  a  small  cultivated 
bamboo.  Botanic  Gardens,  Grenada,  West  Indies,  col- 
lected by  Mr.  W.  E.  Broadway,  Nov.  16,  1895.  One 
specimen  is  attacked  by  a  dark  brown  fungus. 

(7).  Pnlvinaria  shuulans  Ckll. — Monterey,  Mexico  (C.  H.  T. 
Townsend).     New  to  Mexico.     Antenna?  7-jointed. 

(8).  Licanitnn  ccraUmin  Gennadios,  1895. — Found  in  Cyprus, 
The  few  words  of  description  indicate  L.  heaperidum,  to 
which  this  species  must  be  referred,  unless  its  author 
can  show  some  reason  to  the  contrarj*. 
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(9).  Letanim  fiaveolum  Ckll. — From  the  original  type  lot  I 
bred  Coctophagm  flavoactUeUum,  Ashm.,  identified  for 
me  through  Mr.  Marlatt. 

(lOy.  I^fcanium  /xnriwr  (Fab.). — Montrose,  CJolo.,  sent  by  Prof. 
Gillette.     New  to  Colorado.    The  material  is  f>oor,  but 

I  think  mv  identification  is  correct. 

(11).  Ijucanium  quadrifasciatum  Ckll. — The  newly  hatched  larva 
is  dark  gray  with  a  [>ale  margin,  and  two  longitudinal 
dark,  dull  pink  bands.  The  larger  stigmatal  spines 
are  quite  large  and  stout,  blunt,  but  not  so  long  as  the 
third  joint  of  antenna,  and  so  nothing  to  compare  with 
tboae  of  mirabiU,  The  sf>ecics  has  never  been  found 
except  at  the  ty|»e  locality  in  the  Organ  Mts.,  N.  M. 

(12).  Phymkermm  irmijuicola  (Craw). — Mr.  Alex.  Craw  kindly 
sent  me  ^  scales  of  this.  No  9  scales  came  with 
them,  so  the  determination  rests  witli  Mr.  Craw.  The 
malea  hatched  at  the  end  of  March.  Alive,  thev  arc 
black,  or  so  dark  brown  as  to  seem  so.  Legs  and  an- 
tennae brown,  rather  pale,  especially  the  antenna*. 
The  two  white  caudal  filaments  verj*  long,  nearly 
twice  as  long  aslxxly.  Wingj*  brond,  reddish-hyaline, 
little  colored,  with  a  broad,  very  distinct  pink  subcoj*- 
tal  strips*.  Otheh  particulars  concerning  this  male 
have  been  given  by  Miss  Tyrrell,  and  netni  not  be  re- 
peated. 

(13).  IWwIoparlatoria  fHirlatnrioyU^  (ConiHt.)  and  Anpidiotus 
ftrrwtutiujt  Comst.,  were  lioth  found  by  Mr.  Alex.  Craw 
on  leaves  of  a  cocoanut  palm  from  Acapuloo,  Mexico. 
Both  are  new  to  Mexico. 

(14).  Parlai'fria  thru  var.  niont/mi  Ck\\.»  n.  var. —  9  Hcale  circu- 
lar to  ovul,  dark  brown  ;  exuvia*  ^rcH»ni.Hh. black  ;  sec- 
ond skin  circular,  with  an  extrenielv  narrow  but  well 
define<I  ochn*ou«  margin,  hardly  projecting  lK»yon<l 
scale;  fin^t  skin  only  slightly  projcH'ting  U'y(»nd  sec- 
ond. Scales  renioveil  from  twig  leave  an  oliscure 
whitish  mark.  9  boiUnl  in  K  Ho  turns  green.  Three 
pairs  of  distinct  pale  brownish  IoIm^  Ijiteral  gn>U|>s 
of  glands    well    apart,  as   in    thrnr.      Plates   U*tween 
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median  lobes  as  in  viridia ;  lobes  and  other  plates  as 
in  these  very  nearly.  The  following  table  of  the  grouped 
ventral  glands  in  ParlcUoria  may  be  useful : — 

eaonymi  them  viridis  ccUianthina  peryandU 
caudolaterals,     12-18      7    16-17         19  4-10 

cephalolaterals,  21-23    20      9-16         16  4-10 

median.  none       1      1-4  4  none 

In  P,  calianthina  Berlese,  the  median  lobes  are  only 
notched  without;  in  euonymi  they  are  very  strongly 
and  about  equally  notched  on  each  side,  and  pergandii 
has  them  nearly  the  same. 

(15).  Aspidiotusjuglans-regim  v.  alb\is  Ckll. — In  fair  quantity  on 
an  osage  orange  bush  (Maclura)  in  Mesilla,  March,  1887. 
Some  showed  parasite  holes.    The  food  plant  is  new. 

(16).  Chioncutpis  citri  Comst. — On  oranges  from  Samoa ;  found 
by  Mr.  Craw.  A  new  locality,  until  reported  last  year 
by  Mr.  Craw.    It  was  earlier  known  from  Tonga. 

(17).  Chionaspie  braziliensis  Sign. — On  a  fern  (seems  to  be  a 
Polypodium)  in  a  California  green-house,  largely  para- 
si  tis&ed  ;  mostly  i  scales.  Sent  by  Mr.  Craw.  A  new 
locality.  It  is  probable  that  brazilensisy  cL9pidi$irtt  and 
latua  are  varieties  of  one  species.  These,  with  C,  minor^ 
form  a  distinct  subgenus,  in  which  the  females  resem- 
ble PinnaspiSf  while  the  ^  scales  are  those  of  ChiatioM- 
pis.  It  may  be  termed  IlemkhionaspiSj  with  C.  cutpidU- 
irsR  as  the  type. 


THE  SEVENTH  SESSION  OF  THE   INTERNATIONAL 

GEOLOGICAL  CONGRESS. 

(4th  Circular). 

Russia,  1897. 

As  we  have  had  the  honor  ofannouncing  in  our  third  circular 
addressed  to  all  the  members  of  the  Congress,  the  number  of 
particii)antsin  the  excursions  of  the  L^al,  of  Esthonia,  and  of 
the  Volga  has  been  necessarily  limited.  The  committee  of 
organization  has  found  itself  obliged  to  adopt  this  measure  as 
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much  in  con8(K]uence  of  the  inadequate  number  of  hotels  as 
beeause  of  the  necessity  of  having  recounie  to  private  houses 
for  lodgings,  or  having  to  offer  nothing  but  the  ears  for  pass- 
iug  the  night  This  applies  especially  to  the  Urals  where 
there  will  be  great  distances  to  be  traversed  in  carriages  in  a 
repon  little  populated  and  where  the  mining  establishments 
have  but  few  carriages  to  put  at  tlie  disposition  of  excursion- 
ists. The  participants  in  the  excursion  to  the  Ural  will  do  well 
to  lake  with  them  a  pillow,  a  wrap  (plaid),  wann  clothing, 
good  bools«  and  an  impermeable  overcoat. 

Actually  the  number  of  geologists  desirous  of  taking  part  in 
these  excursions  considerably  exceeds  the  number  to  which  we 
most  limit  ourselves.  The  committee  of  organization  finds 
in  consequence,  very  much  to  its  regret,  in  the  sad 
lity  of  not  being  able  to  admit  all  the  requests,  and  (in 
the  iro{K)ssibility  of  satisfying  every  body)  of  giving  preference 
to  the  persons  who  were  the  first  to  present  themselves  in  an- 
swering the  first  circular  of  last  year  as  well  as  the  second. 

The  persons  to  whom  participation  in  these  excursions  must 
be  refused  are  notified  of  the  fact  by  a  s[>ecial  letter. 

In  order  to  avoid  that  geologistii  who  have  inscribe<I  them- 
selves conditionallv  for  tlii.s  or  that  excursion  and  who  wish  to 
abandon  it,  should  deprive  their  fellow  geologists  of  the  |K)h- 
sibility  of  taking  part,  the  committee  of  organization  bi^gsthem 
to  notify  it  definitely  whether  or  not  they  maintain  their  wish 
to  participate  in  the  excurj^ions  to  be  made  before  the  (  ongress 
(to  the  Ural  or  to  Rsthonia). 

From  the  IT,  (27th)  t4>  the  18th  (IWth)  of  July  delegates  of 
the  cf»mmitte)  will  U*  .sUitione<l  at  the  Stations  in  Mo«4cow  of 
the  Mc>srow-Bn*st,  and  Nicholas  railways,  to  direct  geologists 
coming  from  foreign  conntrieH  to  the  place  of  met^ting  of  the 
excursionists  going  to  the  Ural. 

In  sending  the  ticket  giving  the  right  to  trans|>ortation  in 
the  firrt  class  on  the  knasiau  railwayn,  the  comniitttH*  of  organ- 
isation permits  itself  to  remind  the  geologists*  that  the  gratui- 
tous tickelM  for  the  KuHnian  raiimavH  will  Ih»  go<Nl  from  the 
lOlh  (*i2d)of  July  to  the  Tith  (17th)  of  <  >ctoher 
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These  tickets  give  the  right  to  go  from  the  frontier  to  the 
starting  places  of  the  excursions  (St.  Petersburg,  Moscow,  etc), 
and  to  take  part  in  all  the  parts  of  the  proposed  itinerary. 

Similarly  the  tickets  will  be  good  for  the  return  of  the 
excursionists  to  the  frontier  starting  from  any  point  where  they 
wish  to  leave  the  excursions  of  the  Congress. 

Conformably  to  the  laws  in  force  on  the  Russian  railways 
the  holder  of  gratuitous  tickets  are  required : 

1.  Not  to  transfer  them  to  other  persons. 

2.  To  present  the  ticket  on  request  of  the  conductor  of  the 
train  or  of  the  management. 

3.  Each  ticket  gives  the  right  to  the  gratuitous  transporta- 
tion of  1  pound  (16  kilograms). 

The  committee  of  organization  begs  each  possessor  of  a  ticket, 
to  sign  it  himself  on  the  back  near  the  bottom,  at  the  line 
marked  by  a  red  point. 

Persons  who  do  not  make  use  of  the  railway  ticket  sent  them, 
are  requested  to  return  it  to  the  committee  by  registered  letter. 

To  the  persons  arriving  by  Finland,  the  tickets  for  trans- 
portation  on  the  Finnish  railways  will  be  delivered  by  Mr.  I. 
Sedorholm,  Director  of  the  Geological  Survey  of  Finland,  and 
member  of  the  Committee  of  organization. 

In  the  name  of  the  general  committee  of  organization. 

The  Bureau. 

A.  Karpinsky,  Presulrnt, 

Th.  Tschernischew,  General  Secretary, 


RECENT  LITERATURE. 

A  Text- Book  of  Experimental  Embryology.' — Professor  Mor- 
gan, of  Bryn  Mawr  College,  ha^  made  the  fiivt  attempt  to  bring  the 
results  of  the  labor?  of  German  and  American  experimental  embrjolo- 
gists  into  such  form  as  may  serve  as  an  introduction  to  this  rapidly 
growing  branch  of  biology.     The  scattered  and  too  often  inaccesiible 

'  The  Development  of  the  Frog's  Egg.  An  Introdaction  to  Ezperimcotal 
Embryology,  by  Thomi8  Hunt  Morgan.  The  MacMillan  Co.,  New  York,  1997. 
pps.  186,  51  6g».  in  text.     Price,  ll.GO. 
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and  papert  put  forth  by  the  enthupiasm  of  workers  id  this  6eld 
are  bare  brought  to  the  hands  of  the  student  in  a  form  at  once  intelligi* 
Ue  and  aTailable ;  grouped  about  a  concrete  case,  the  development  of  a 
wM  known  animal,  the  frog.  But  the  book  is  lets  a  compilation  than 
Um  entire  statement  of  the  author's  own  researches  on  this  subject  com- 
pliaMntcd  and  illuminated  by  facts  taken  from  other  authors,  having 
a  direct  bearing  upon  the  frog's  development,  though  sometimes  going 
iolo  wider  fields  for  more  definite  illustration.  It  is  an  account  of  the 
dtralopnient  of  the  frog  as  seen  from  the  point  of  view  of  the  experi- 
ital  erobryologist,  who  desires  to  understand  as  well  as  to  record  his 
and  seeks  information  by  direct,  more  or  less  pertinent,  questions 
pQl  to  nature  in  the  form  of  experiments.  With  the  exception  of  cer- 
tain treatises  upon  comparative  embryology,  we  may  regard  this  as  the 
f  nC  attempt  at  a  truly  scientific  text-book  of  embryology — as  some- 
tUof  more  than  a  history  of  developmental  stages — and  it  is  note- 
wofthy  that  America  and  not  Germany  has  produced  this  as  well  as 
tlw  two  other  important  biological  tex^books  recently  tssue^l  by  the 
aaaie  publishers. 

The  book  will  serve  as  a  U!«eful  manual  for  advanced  students  and 
wtloome  reading  for  the  many  biolopsts  who  have  not  the  time  for 
Arsei  stady  in  this  sf»ecial  field.  How  far  it  may  lead  to  the  gradual 
aobalitution  of  the  life  history  of  the  physiologist's  pet,  the  frog,  in 
place  of  the  development  of  the  ever  accessible  chick  in  elementary 
biological  instruction  remainit  for  time  to  show. 

A  brief  nummary  of  the  leading  chapters  may  convey  some  idea  of 
tke  ground  covered  and  the  treatment  of  the  subject.  The  first  deals 
with  the  making  of  the  egg  and  (i|>erm.  and  is  largely  a  compilation 
with  free  use  of  phenomena  lietter  known  in  other  animsU.  The  sec- 
ood  deacriliea  the  forniatitin  of  the  |>olar  IxKlies  and  the  pn>oeM  of  fer- 
tiiixation.  The  third  briefly  reviewn  ex|»eriments  u|Hin  croea-fertilita- 
tioo  in  frogs  of  different  fifH^ies.  The  fourth  treats  of  cleavage  and 
sIm>ws  the  author's  p|¥^ial  intimsey  with  thiti  phai«  of  the  subject; 
there  is  not  only  a  detnilt*tl  description  with  exc<*llent  original  figurn^. 
bqt  also  a  most  interenting  ronipiirit*<»ii  of  the  nrrangementu  of  cells  in 
tlw  cleaving  of  frog'n  eggs  with  |M>*fiiliic  romhinationt  of  oil  dn»|Mi  as 
arranged  in  liouxV  ex|»eritne:itK.  The  author  sayn  :  **  It  seems  highly 
IHTobable  that  surface  tension  is  also  an  inifiortant  factor  in  the  seg- 
flwoting  egg.  but  other  (Conditions  pr(*iM*nt  prevent  iti>  free  play." 

The  fifth  and  sixth  take  ufi  m  detail  the  formati(»n  of  the  hlas(o|M»re 
mad  the  aseoctated  phenomena  of  (*oncreiK*ence  and  germ-layer  forma- 
tion ;  intricate  problems  clearly  elucidated  in  the  frog's  case  by  aid  of 
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the  author's  own  research.  Additional  evidence  is  presented  in  the 
next  chapter  which  considers  the  abnormal  embryos  made  in  salt  sola* 
tions  in  the  experiments  of  Hertwig  and  of  Moiig^. 

Two  chapters  discuss  the  effects  of  gravitation  acting  upon  eieaviag 
frog's  eggs ;  first  in  the  series  of  experiments  of  Pfluger  and  then  itt 
those  of  Bom  and  of  Roux.  The  tenth  takes  up  the  cleavage  of  egga 
under  pressure  and  concludes  that  in  early  cleavage  the  mselei  ors  all 
equivalent  The  next  throws  additional  light  upon  the  nature  of  deaT* 
age  in  presenting  the  work  of  Roux,  Morgan  and  others,  who  have 
reared  larvse  from  eggs  in  which  one  of  the  first  two  cells  baa  been  in- 
jured.   The  intricacies  of  "  post  generation  "  are  also  set  forth  here. 

The  interpretations  and  conclusions  of  the  twelfth  chapter  ooodnde 
that  part  of  the  volume  dealing  with  experimental  work,  save  that  a 
short  sixteenth  chapter  briefly  gives  the  efi*ect  upon  frog's  egga  of  light 
and  of  temperature. 

Two  added  chapters  continue  the  account  of  the  frog's  growth,  and 
describe  the  formation  of  mesodermal  and  of  entodermal  organa,  ao  thai 
the  book  may  serve  as  a  substitute  for  Marshall's  text-book,  beaides  be- 
ing an  introduction  to  a  new  method  of  study. 

In  the  twelfth  chapter  we  find  a  very  clear  statement  of  Bouz'a 
mosaic  theory  and  its  modifications,  a  brief  account  of  the  eoneeptioaa 
of  Driesch  and  of  Hertwig,  and  the  remarkable  fiiurts  observed  apoB  the 
Ctenophore  egg.  From  experiments  upon  these  eggs  the  author 
eludes  that  "  in  the  protoplasm  and  not  in  the  nucleus  lies  the  di 
entiating  power  of  the  early  stages  of  development." 

The  Roux-Weismann  hypothesis  of  qtuilitative  nuclear  division  is 
rejected  as  having  ''no  known  histological  facts  in  its  favor." 

To  reconcile  the  prevailing  conception  of  the  power  of  the  nucleos 
with  the  idea  that  the  difierentiating  power  resides  in  the  egg  proto- 
plasm outside  the  nucleus,  the  author  suggests  that  the  nucleus  partid- 
pates  in  determining  form  only  so  far  as  it  controls  the  special  charac- 
ter of  an  organ,  while  the  main  determination  as  to  what  part  shall  be 
one  organ  rather  than  another,  is  made  by  the  non-nuclear  part  of  the 
egg  or  cell.  "  After  cleavage,  the  cytoplasm  of  each  part  diflerentimtes 
into  this  or  that  organ,  but  the  kind  of  differentiation  of  each  part  ia 
determined  by  the  nucleus  of  that  part." 

Touching  the  fundamental  question  as  to  the  cause  of  differeotimtioB 
the  author  says  :  "  Driesch  has  pointed  out  that  the  egg  seems  to  act 
like  an  intelligent  being."  If  so,  are  the  causes  of  differentiation  and 
of  regeneration  the  same  in  kind  as  physico-chemical  causes,  or  do  they 
belong  to  the  category  of  intelligent  acts,  and  can  these  latter  be 
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eooaUd  for  bj  Im^tm  priDciples  of  chemistrj  and  pbjsics?    The  plain 
ia,  we  do  not  know. — E.  A.  A. 


Miocene  MoUusca  and  Crustacea  of  New  Jersey.' — Tbts 
ifliporlant  work  ia  publiabed  in  tbe  Monograph  (Vol.  XXIV)  Series  of 
the  U.  8.  Geological  Survey.  Very  little  attention  had  been  given  to 
iba  Miocene  molluBcan  fauna  of  New  Jeraey  when  Mr.  Whitfield  began 
a  ayalemaiic  atudy  of  it  A  list  published  by  Mr.  F.  B.  Meek,  a  few 
apeetei  deacril>ed  by  different  writers,  and  the  work  done  by  Prof.  Heil- 
piio  aummariies  All  the  knowledge  concerning  this  fauna  up  to  1887. 
Tbe  present  work  is  baaed  on  the  collections  in  the  U.  8.  National 
Muaaum  and  the  Philadelphia  Academy  of  Natural  Sciences.  One 
hoadred  and  four  species  are  recogniie<l  and  described,  which,  with  the 
four  apectas  given  in  Prof.  Heilprin's  list  and  two  species  of  Bryoioans 
ta  Meek*s  list  would  carry  the  number  to  one  hundred  and  ten  species. 
The  species  described  are  diatributed  as  follows:  Brachiopoda  1, 
LaoiellibraDchiata  61,  (fasteropoda  39,  Crustacea  1.  All  the  species 
are  figured  oo  24  page-plate«. 

Sixteenth  Annual  Report  U.  S.  Geological  Survey,  Parta 
III  and  IV.' — This  report  forms  the  eleventh  in  the  series  Mineral 
Beaouroes  of  the  Unite<l  States.  Part  III  treats  of  metallic  products 
eooiaining  the  usual  summary  of  recent  developments  in  the  knowledge 
of  tbe  mineral  depoMl»,  the  amount  produced,  its  value,  etc.  in  this  coun- 
try, etc.  and  also  in  other  countries  which  trade  with  the  United  States. 
Part  IV  embodies  the  latent  information  conc<*rning  the  non-metallic 
products.  The  iilu9trationi4  consist  of  maps,  diagrams  and  figures  in 
tbe  text 

We  are  informed  that  the  cost  of  printing  and  binding  \n  no  longer 
ebargvd  for  this  InMik,  and  that  by  making  prompt  application  to  a 
Hanator  or  Itepresentativt*  the  volume  may  l>e  obtaiiu*<l.  a»  th<*  Congres- 
aiooal  distribution  of  tht*  Uxik  will  soon  ensue. 

Glaciera  of  North  America.*— In  an  o<  (avt)  volume  of  iM»m«*  IMO 
pages  Mr.    Russell   han  cun<lense<i  the  existing  knowltnlge  of  North 

*  ||oiMfni|ib*  uf  the  ('.  S  Cirolo^u^l  Stirvry  V<»l.  WIV  MitH^riir  Mnl- 
IflKm  Slid  (  rtMlAcr*  uf  .\r«  Jrn^y.     IW  K.  I'    \Vhit(i<*M      \Va«hiriRton,  1*«V4. 

'HiU—oth  AunuAl  K4*|Mirt  (»f  the  l'nil««i  Siatr*  (itHihifiral  Siitrry  Part  111. 
Iii»«fml  RsMMin'tv  itf  thr  (  niird  .siat«^  \n\*i,  Mrtallic  l*r<Mliirt«.  Part  IV  Ntm- 
■MUllic  I'nMluctji       Wttiihinirtoii.  1Hm:». 

•Ulmnmnut  North  Aiumra       IW  1.  (  .  Kum*II        |t«»ion  tnil   l^mtitto.   l^VT 
Gloa  and  (  o  .  Tub 
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American  glaciers,  besides  giving  brief  descriptions  of  glacial  pbenomeoa 
in  general.  The  closing  chapter  presents  a  view  of  the  life  history  of  an 
alpine  glacier,  of  which  representatives  occur  in  abundance  and  in  great 
variety  in  North  America.  The  author  instances  the  Seward  glader, 
Alaska,  as  the  largest  of  this  type  that  has  ever  been  discovered. 
The  Malaspina  glacier,  the  great  ice  sheet  which  intervenes  between 
Mt  St.  Elias  and  the  Pacific,  represents  a  second  or  Piedmont  type,  and 
the  still  larger,  or  Continental  glacier,  is  tjpified  by  a  single  exanple 
in  Greenland. 

The  work  is  abundantly  illustrated  by  maps,  page  plate  pictures  re- 
produced from  photographs,  and  cuts  in  the  text. 
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MINERALOGY  AND  CRYSTALLOGRAPHY* 

Lewisite  and  Zirkelite. — Iluaeak  and  Prior*  have  given  these 
to  two  new  Brazilian  minerals.  The  lewisite,  named  in  honor 
of  Prof  W.  J.  Lewis,  of  Cambridge,  Eng.,  was  obtained  from  the 
ciiioabar  mine  of  TrifHihj  in  the  gravel  ocourring  on  a  hill -slope  near 
Ooro  Preto,  Minas  (feraes,  Brazil.  Xenotiroe,  cinnabar,  roonazite, 
ttrooo,  kjanite,  tourmaline,  rutile,  hematite,  pyrite,  magnetite,  gold, 
kwtsile  and  a  new  titauo-antiroonate  of  iron,  not  yet  obtained  in  quan- 
tity sufficient  for  accurate  determination,  constitute  the  heavy  sand  ob- 
tained by  washing  the  gravel  with  a  *'  batea."  I^ewisite  occurs  in  per- 
foci  boney -yellow  to  brown  octahedra,  seldom  exceeding  1  mm.  in 
diameter.  Twinning  on  the  plane  111  is  rare.  Translucent,  isotropic, 
sCieak  light  yellow-brown,  cleavage  octahedral,  hardness  5.5,  lustre 
ritieous  to  resinous,  specific  gravity  4.95.  A  pulverulent  sulphur- 
ydlow  decomposition  product  was  sometimes  observed  on  the  surface 
and  in  cavities  inside  the  crystali*.  The  results  of  an  analysis  and  the 
theoretical  com|M>siiion  of  5  CaO,  3  8b,0^,  2  TiO,  are  given  aj«  follown : 


Sb,<). 

07.52 

♦;m.42 

TiO, 

li.:i5 

w.io 

(aO 

15.113 

UIXX 

Fe<) 

4.55 

MnO 

.38 

Na,() 

\n) 

100.72  1(HMM» 

The  lewisite  is  ihu^  ni(>f>t  closclv  related  U)  Maiizeliite,  an  is«iriu*lric 
mineral  drscniNMl  by  Sj«»j^ren  (Cieol.  Forcn.  Forhand.  8t4K*kholm, 
XVII,  pp.  313-318.  iM9:>j.  Mauzeliite  in  bn»wn.  with  Sp.  <;.  5.1 1.  and 
gave,  on  analynjji.  Sli,0^  511.25.  TiO,  7.1»3.  TU)  6.79.  Fi-O  79,  MnO 
1.27.  CaO  17.97.  Mk<>  11.  K/>.22.  Na,0  .27.  H/)  .87  and  F  3.»;3  (by 
di0erence?*.  Tlir  SwtMlinh  mineral  contains  murh  mor<*  lead  and 
ioortoe  and  hiss  iron  than  that  from  Brazil. 

The  name  zirkelite  is  ^iveo   to  a  blark.  ifMmietrio,  nearly  opaipie 
titan'^-zirronnte  of  caUiiim  and  imn  which  (Kxnini  in  the  form  t>f  oeta- 

•  VMl^  hy  Vruf  \   r  «iill.  ( <»nirll  rniverMljr,  hh»«'«,  N.  Y 
•Mm.  M»K  .  Vol.  XI.  i^d.,  1M*.'».  |»f»  M>-^H 
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hedra  with  baddelejite,  perofiskite,  etc.,  in  the  decompoaed  magoetile- 
pjroxenite  of  Jacupiranga,  Sao  Paulo,  Brazil.  Its  density  is  4.706,  its 
hardness  5.5,  and  an  analysis  gave  ZrO,+TiO,  79.79  (48.90+30.89?), 
FeO  6.64,  CaO  11.61,  MgO  .49,  loss  on  ignition  1.02,  toUl  99J^. 
Note  of  this  mineral  without  proposal  of  a  name  was  eariier  made  bj 
Hussak  in  Tschermak's  Min.  Pet.  Mitth.,  XIV,  pp.  408-410. 

Epidote  and  Zoisite. — In  connection  with  a  somewhat  detailed 
study  of  four  alpine  occurrences  of  epidote  and  zoisite,  Weiosehenk* 
proposes  the  name  elinatoisiie  for  those  monoclinic  members  of  Um 
zoisite-epidote  group  which  approach  zoisite  in  chemical  compoaitioa, 
are  optically  positive,  and  have  a  lets  index  of  refraction  and  a  lev 
double  refraction  than  ordinary  epidote.  A  beautifnl  new  occorrenee 
of  clinozoisite  at  the  Goslerwand  in  the  Tyrol  furnishes  crystals  of  a 
delicate  rose-red  color.  Their  crystal  form  coincides  with  that  of  epi* 
dote.    An  analysis  gave : — 


SiO, 

39.06 

A1,0. 

32.57 

Fe.0, 

1.68 

FeO 

.29 

MdO 

trace 

CaO 

24.63 

H,0 

2.01 

100.14 

The  indices  of  refraction  are  oc=1.7176,  /af~  1.7195.  and  /'=1.7232. 
Hence  the  double  refraction  r — (£=.0056,  which  is  the  lowest  value 
ever  recorded  for  a  monoclinic  epidote.  The  optical  angle  is: — 
2Vu  =  80^  SO',  2Vk.  =  81°  40^,  and  2Vt,  ^  about  83°.    Sp.  G.  3.372. 

The  Monoclinic  Pyroxenes  of   New  York  State. — These, 

with  the  exception  of  wollastonite,  are  quite  fully  discussed  by  Ries,* 
who  gives  also  an  extended  bibliography  of  the  subject.  The  alumin- 
ous augites  of  New  York  show  more  frequently  an  exception  than  ao 
agreement  with  Tschermak's  suggestion  that  Ca  is  less  than  Mg-f  Fe. 
Most  of  the  large  mineral  collections  which  were  likely  to  contain  much 
material  from  New  York  were  consulted  in  the  course  of  these  studies, 
so  that  the  list  of  localities  is  doubtless  very  complete. 

» /kitsch,  f.  KrYHt..  XXVI,  pp.  156-177.  1896. 

*  AniiaU  X.  Y.  .\cmd.  Sci ,  IX,  pp.  124-178,  June,  1896. 
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On  the  Zonal  Structure  of  Crystals. — Pelikan*  discusMt  the 
pectiliaritiet  of  augiie,  barite,  caasiterite,  calcite,  tourmaline  and  fluor- 
ite  M  regardi  tbeir  growth  in  tones.  Of  these,  the  first  two  are  espe* 
csallT  intereating.  The  literature  on  the  hour-glass  and  zonal  structure 
of  aiigtie  is  reriewed,  after  which  are  given  the  results  of  work  on  the 
wall-knowQ  '*  hourglass  '*  augites  of  Nordroark.  This  structure  has 
bera  shown  to  be  due  to  the  varying  conditions  of  deposition  on  the 
rarious  faces  of  a  growing  crystal.  That  portion  of  the  augite  sub- 
aiaDoe  which  was  deposited  on  the  orthopinacoid  is  found  to  be  darker 
in  color  and  to  have  a  larger  angle  between  c  and  c  than  the  material 
whieh  grew  on  the  base  or  orthodonie.  In  the  darker  fwrtions  this 
angle  is  greater  for  violet  than  for  red  rays,  while  in  the  lighter  parts 
the  rtrerae  is  true.  Etched  figures  show  a  hemihedral  symmetry  for 
pyroxeoea,  thus  confirming  observations  that  have  been  made,  in 
cases,  on  the  crystal  form.  In  barite  the  crystal  fiices  show  a 
aeleelive  force,  so  that  hematite  and  cinnabar,  for  instance,  are  found 
chiefly  on  the  macrodome  (101).  80  far  as  known,  there  are  always 
other  than  iaomorphous  molecules  present  in  those  cases  where  diflTer- 
eat  aabslances  are  deposited  on  different  face. 

After  classifying  the  various  causes  of  zonal  distribution  of  color  in 
errstak,  the  conclusion  is  drawn  that  hourglass  structure  is  never 
causetl  by  an  intermixture  of  isomorphous  sulMtance,  but  by  the  pres- 
eoee  of  some  diflerently  crystallizing  coloring  matter,  or  by  a  *' dilute 
col<*r." 

Miacellaneoua  Notes. — With  the  close  of  the  year  1M96,  came 
the  last  bruchures  of  the  second  volume  of  Hinze's  Ilandbuch  der 
Mimrraio^ie,  already  referreti  to  in  the  Natirai.iht,  Vol.  XXV,1M91, 
p.  577.  This  sect>nd  volume  (the  first  has  not  yet  been  published) 
treats  only  the  silicates,  devoting  more  than  1M4K)  |)ag«*i«  U)  the  discus- 
sion of  theM*  minerals  sloiu*.  It  is  by  far  the  most  complete,  as  well  as 
the  most  recent,  work  of  itn  kind.  The  apfieanince  of  the  fir»t  volume 
will  be  IfMikrd  fur  with  miirh  antioifiation  hy  niineralogisti*.  It  ii«  f)ub- 
lished  by  Veit  <%  Co..  IxMpiig. 

A.  P.  Brown*  finds,  on  Mtum  iinpriM^edcnU'dly  fint*  molylnlenite 
crystals  from  Krankford.  Ta..  th<*  axial  ratio  a  :  c  1  : 1.IKIM.  The  faces 
obaarreil  are:  c  (<N)01.  ^Pj,  o  doll,  p.,  p  «  Joil.^rs  q  •  3031.  3P). 
and  m  (1010,  oc  p,.     The  an^^lo  c  :  p     77'  l.T.    The  pyramid  p('J021) 

*Ticli«nMk'«  Mill    Pet.  Mttih  ,  XVI.  |>t*   1  M.  IM^'* 
«Prw    A<^   Nfti   Si    Philadrlphia.  1*«1^'»,  pp.  «il(>-2ll 
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is  more  commoD  than  the  uoit  pyramid.  The  etched  figurei  ob  the 
baae  indicate  hexagonal,  or  poeubly  rhombohedral  fjmmetrj. 

In  agreement  with  the  obeervatione  of  de  Boumon,  Bauer  and  oibert, 
Judd^  coneiders  the  structural  planes  of  corundum  to  be  not  true  cleav* 
ages,  but  simply  planes  of  parting.  Those  parallel  to  OR  (0001)  and 
00  P2  (1120)  are  thought  to  be  normal  solution  planes,  while  the  ssi 
parallel  to  R  (1011)  are  explained  as  gliding  planes  which,  after  tlw 
gliding  under  pressure,  have  become  secondary  solution  plaocsL  Ob- 
servations on  the  shape  and  crjrstallographic  position  of  the  solatioii 
cavities  are  recorded.  These  are  either  empty  or  611ed  with  the  pio> 
ducts  of  alteration. 

Spencer'  gives  a  full  list  of  the  literature  of  enargite,  as  well  as  of  its 
places  of  occurrence.  He  cites  for  the  first  time  the  ten  new  planw, 
(610),  (620),  (540),  (230),  (108),  (207),  (709),  (301),  (601)  and  (064). 
Of  these  (610)  and  (601)  are  noted  as  doubtful.  The  minerml  clmrite 
(Sandberger,  N.  J.  B.,  1874,  p.  960  and  1875,  p.  382)  is  considered  to 
be  identical  with  enargite. 

The  relationships  of  the  members  of  the  humite  series  are  reviewed 
by  Lewis,*  who  brings  the  orthorhombic  pyroxenes,  as  well  as  oliviiM^ 
into  the  discussion.  Besides  the  well-known  progression  in  the  axial 
ratios,  the  remarkable  fact  is  noted  that  the  twin  face  in  all  theae  mia* 
erals  is  parallel  to  the  b  axis,  and  in  all  exc^t  clinohumite  it  makes 
an  angle  of  about  30.^  with  the  base  (001).  In  clinohumite  it  has  a 
position  about  at  right  angles  to  that  in  the  other  minerals.  Another 
common  feature  is  the  great  predominance  of  forms  lying  in  the  zones 
010,  liO  and  210.  The  minerals  are  similar  in  density,  hardness  and 
fusibility.     The  moleculare  volumes  are: — 


Enstatite, 

32.8  ~  S  X  21.9 

Olivine, 

44      -    2  X  22 

Chondrodite, 

105.6  --:  5x21.1 

Humite, 

150     -  7  X  21.4 

Clinohumite, 

182.1  —  9  X  20.2 

(Note. — The  molecular  volume  of  clinohumite  is  probably  too  low, 
as  given  here.  From  the  first  three  minerals  one  might  compute  the 
volumes  of  MgO  (11.2),  SiO,  (21.6),  and  Mg,0  (OH,  F),  (28.8).  This 
would  give  for  humite  the  molecular  volume  149.6,  and  for  clinoho- 
mite,  193.6.) 

•  Min  Mag.,  Vol.  XI,  Sept.,  185*5,  pp.  49-.'i5. 
'  .Man.  Mig.,  Vol.  XI.  Sept.,  18y.j.  pp.  0&-79. 
».Min.  Mig.,  XI.  Oct.,  1896,  pp.  137-140. 


IWT.]  Petrography.  605 


PETROGRAPHY.' 

Ancient  Volcanic  Rocks  in  Pennsylvania.— Reference  Hm 
alraadj*  been  made  in  these  notes  to  the  di8covery  of  ancient  acid  and 
batie  Tolcanic  lavas  and  tuffii  at  South  Mountain,  Pa.  Mm  Bascom* 
Imm  leeentlj  given  an  exhaustive  account  of  all  the  types  of  these  rocks, 
which  account  is  beautifully  illustrated  by  reproductions  of  micro- 
photographs  and  of  colored  drawings,  and  by  a  large  scale  geological 
map.  The  volcanic  lavas  are  partly  devitriBed  rhyolites  and  partly 
altered  basalts.  A  brief  notice  of  the  former  was  given  several  years 
ago.*  The  present  report  adds  much  of  detailed  information  conoern- 
iBf  them  to  that  already  imparted,  but  nothing  of  general  interest. 
Tbcee  lavas  are  pre>(*ambrian,  and  are  probably  older  than  the  basic 
rocks  with  which  they  are  associated  in  the  Monterey  district.  The 
htme  lavas  were  originally  diabases,  augite-porphy rites  and  mela- 
pkjres.  They  have  suffered  extreme  alteration  in  consequence  of 
weathering  and  also  as  a  result  of  squeezing.  Nearly  all  the  rocks  are 
the  roost  highly  schistose  ones  being  now  practically  slates. 


Rocks  Aaaociated  with  the  Magnetites  near  Port  Henry, 
N.  Y. — The  rocks  assoriated  with  the  non-titaniferous  magnetites  at 
Miaeville  and  near  Tort  Henry,  N.  Y.,  are  descrilied  by  Kemp*  as 
gntumt  and  gabbro.  Four  varieties  of  the  gneiss  are  distinguished,  of 
which  three  are  acid  and  one  basic.  One  of  the  acid  gneisses  consists 
of  quarts  and  plagim^lase  exclusively.  Another  in  coni|M>Md  of  these 
mioeraU  and  a  large  pro|M)rtion  of  micro-fierthite,  and  the  third  of 
bmwn  hornblende,  green  au^te  and  rarely  hypeslhene,  in  addition  to 
the  fpld«|>ars  and  quarts.  The  basic  gneiss  is  a  schistose  gabbro.  It 
grades  into  the  massive  gabbn».  In  some  phases  hornblende  and  much 
gamei  are  present.  All  the  gneisses,  as  well  as  the  gabbn),  are  thought 
to  be  igneous  in  origin  and  to  Im*  pre*('anibrian  in  a^.  The  ore  de- 
posits are  on  the  c*ontact  of  the  acid  and  the  basic  rockp.  While  their 
■lethod  of  origin  is  not  certainly  known,  it  if«  lN*lieve<l  by  the  author 
thai  the  ores  may  l>e  contact  pro<lucts  resulting  from  the  action  of  the 
intrusive  gabbro  u|ion  the  gneis9«es  intrudtni  by  it. 

*  Kdit«d  br  Ur.  W    S.  lUylcv.  (dU  rniremtr.  WaK^rvillr.  Mr 

*  Aamirmn  NtiurmU*!,  1hu4,  |»|»   .MA.  MT  and  l)UV 

■  Ikall.  I  .  S   (i«ul.  Siirrvr,  N.k  IHU.  Wa%hlngt<>«,  IH***'. 

*  Amtmricmn  ^'alurslt*!,  p.  ')1>V 
*Tnu»   Amer   ln»l.  Mm    Kdk  .  l*"''"- 
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The  Basalts  of  Kloch  in  Steiermark. — The  main  portkuit  of 
the  Kloch  Mountain  mam  are  basalts  and  their  tuft.  Signiand*  de- 
scribes these  and  the  other  rocks  in  their  vicinity  as  nepheUne  baMii* 
ites,  palagonite  tufis,  nephelinites  and  nepheline  basalts. 

All  the  augites  in  the  basanites  have  the  "  hourglass  form***  and  all 
the  feldspars  are  bytomites.  The  augites  are  also  zonal  with  a  color- 
less nucleus  and  a  violet-gray  peripheral  portion.  The  eztinctioo  of 
the  nucleus  is  higher  than  that  of  the  surrounding  portion,  and  the  ex- 
tinction in  the  pyramidal  zone  of  growth  (Anwachs-Kegel)  greater 
than  that  in  the  prismatic  zone.  The  nephelinite  of  the  Hochstradcn 
contains  two  augites.  The  larger  consists  of  colorless  nuclei  and  green- 
ish-yellow  peripheral  zones,  while  the  smaller  ones  are  composed  entirely 
of  the  greenish-yellow  material.  Hauyn  is  an  essential  component  of 
the  ground  mass.  In  some  specimens  it  occurs  in  as  large  quantity  as 
the  nepheline.    An  analysis  of  this  rock  gave : 


SlOt     Tlos    AlgO,     Fe,0,     MoO     MgO     OiO     N%0     K,0     F^    SOt     O.     Lm      T^tol 
40.99     2.41      16.50      10.62       .35         3.29     12.63      5.90       2.36       .80        .64      M      2.<l  —  WM 

The  basalt  of  Kloch  and  the  nephelinite  of  the  Hochstraden  are 
thought  to  have  been  produced  by  the  differentiation  of  one  magma. 


The  Volcanic  Rocks  near  Bensen,  Bohemia. — Hibedi,'  in 
his  description  of  the  Bensen  sheet  of  the  Sohemian  Mittelgebirge, 
gives  brief  accounU  of  the  basalts,  augitites,  tephrites,  basanites,  phono* 
lites  and  trachytes  occurring  as  lavas  and  tuft,  and  of  the  camptoDiuc» 
trachyte-andesitic  and  tinguaitic  dykes  so  common  in  the  district.  The 
basalts,  which  are  the  oldest  lavas,  form  stocks,  sheets  and  dykes;  the 
tephrites,  which  are  the  next  older,  occur  in  sheets  and  as  tuft,  and 
the  phonolites  and  trachytes  as  bosses.  The  tinguaite  dykes  are  con- 
nected with  the  phoiiolitic  intrusion  atMiihlorzeu,  but  the  others  are 
more  clo!>ely  connected  with  the  volcanic  center  at  Rongstock.  All  the 
eruptives  are  Tertiary  or  youuger.  The  roost  interesting  of  these 
rocks  is  in  the  trachyte-andesite  dyke.  The  author  describes  it  under 
the  naroe  of  gauteite.  and  regards  it  as  the  complementary  form  to  the 
monchiquites.  It  is  a  rock  of  a  light  color  and  trachytic  habiL  lo 
com|)08ition  it  differs  from  boston ite-porphyry  in  the  poesessioo  of 
phenocrysts  of  plagioclase.  It  consists  of  large  porphyritic  crystals  of 
hornblende,  augite,  plagioclase  and  occasionally  biotite  in  a  ground- 
mass  composed  of  the  same  dark  mineraU,  sauidine  and  andesioe, 
cemented  by  glass.     An  analysis  yielded: 

•  Mill  u.  Petrog.  Mittheilungen,  XV,  p.  361  and  XVI,  p.  337. 
•lb,  B.  XVII,  p.  1. 
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TIm  bnoalu  include  feldopathic,  nepheliDJc  and  niagina  baoalu, 
ftiuiljtis  of  the  first  two  of  which  are  here  given  : 

MWl     TM>a      r«fH      AM),      F«,CH      F«0      CmO      llgO      K,0      NM> 
«t.n     t.U         Ir.         17.34        S.IO        &M      11.14      «.I7        2  48        4^1 
mn      101  .09        15 »        «at        5.90      14ft2      0.711        1.53        3.47 

The  tephriies  are  phonolitic  and  basaltic  haujne-te|ih rites,  sodalite- 
tephriies,  nepbeline-teph rites  and  leucite-tephrites.  The  pbonoliie 
oootains  great  quantities  of  anorthoclase  in  large  crystals.  Some 
pbies  of  the  rock  are  noticeable  for  their  pbenocrysts  of  sodalite  and 
olben  for  their  pbenocrysts  of  nepheline.  The  other  rocks  poasesi*  no 
opecial  features. 

The  Law  Governing  the  Production  of  Zonal  Cryatala.— 
The  law  governing  the  occurrence  of  tonally  developed  crystals  is  as 
follows,  according  to  Becke":  In  the  zonally  develo|>ed  isomorpbous 
oiixed  crystals  of  igneous  rocks  tbe  more  difficultly  fusible  components 
eonaiitute  tbe  nuclei,  and  the  more  easily  fusible  ones  tbe  peripheral 
of  the  crysuls. 


Petrographical  Notea. — Diiler*  bas  discovered  a  boulder  of  born- 
blende- basalt  in  Honk  Creek  at  tbe  great  bend  of  Pitt  River  in  Sba-ta 
Co.,  Cal.  It  is  interesting  not  m  mucb  because  of  its  features,  but  l>e* 
of  tbe  rarity  of  tbe  type  in  tbe  district.     An  analysis  yielde<l : 


laOl      THS      Al,<»,      K<V»,      F«0      Mno      <  «()      Mgli      K^*      S^i      ll|f>      lyn      TnUU 

4477       .u      i:.«5      %•«       fi^^       tf       10.16     nn       w      211      .•«       r:  ^  100 11 

Tbe  Heycbelles  Islands  in  tbe  Indian  Ocean  are  deiicril>e<l  by  Bauer'* 
as  being  com|MM*ed  princifwliy  of  bornblende.  granite  and  of  nyeniteriit 
by  dykes  and  covereil  in  plscea  by  sbeetM  of  granite-|i<}rpbyry,  feUile- 
porphyry,  •yenite-|K)rpbyry,  bornblende-vogeKite,  diorite,(|uart2-diorite, 
diabase,  melaiihvre  and  dolerite.  Tbe  seilinientiirv  nnks  un  (be island 
aro  in  very  small  quantity.  They  consist  mainly  of  andalusite-born- 
feb  and  other  (x>iitact  nx'kf. 

•  llin.  u   Vtinm  Miiih  ,  Vol    XVII.  1M»7.  p.  W. 

*  Am«r   (milofut,  V«>1   XIX.  1H97.  p   2X\ 

**K(fb  itf%,  t  licfortl  gt^anitnnl    Nsturw    lu  Marburf,  Krb.,  1HV7. 
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GEOLOGY  AND  PALEONTOLOGY. 

Geology  of  Alaska. — In  a  report  on  the  Coal  and  Lignite  of 
Alaska  Dr.  Dall  publishes  some  general  notes  on  the  Cenocoic  geologj 
of  the  Territory.  In  general,  the  sequence  of  rocks  along  the  •oolh- 
eastern  coast  where  undisturbed  is  about  as  follows,  in  deseeodiDg 
order: 

"  1.  Soil  and  Pleistocene  beds.^ 

*'  2.  Brown  Miocene  sandstones,  with  marine  sheila,  cetacean  bones* 
and  water-worn,  teredo-bored  fossil  wood  (Astoria  group,  Nulato  sand- 
stoues,  Crepidula  bed)." 

''  3.  Beds  of  conglomerate,  brown  and  iron-stained,  alternating  with 
gravelly  and  sandy  layers,  the  finer  beds  containing  forail  leaves  of 
Sequoia  and  other  vegetable  remains.     (Kenai  group,  Nuga  beds).** 

'*  4.  Bluish  sandy  slates  and  shales,  with  rich  plant  flora,  interstrai- 
ified  with  beds  of  indurated  gravel,  fossU  wood,  and  lignitic  coal  (Kenai 
group)." 

*'5.  Metamorphic  quartzites  and  slaty  rocks,  with  perhaps  part  of  the 
lower  Eocene  (Tejon)." 

"  6.  Granite  and  syenite  in  massive  beds,  usually  without  mica  and 
apparently  in  most  instances  forming  the  '*  back  bone  "  of  the  mountain 
ridges  or  islands,  but  occasionally  occurring  as  instrusive  masses,  which 
have  thrust  up  the  metamorphic  rocks  above  them  into  arches,  crack- 
ing them,  and  filling  the  fissures  with  the  syenitic  material.  (**Suma- 
gin  granite)." 

The  author  correlates  the  Kenai  group  with  the  Oligocene  of  Euro- 
pean geologists.  The  beds  overlying  the  Kenai  conglomerates  and  leaf 
beds  are  undoubte<]ly  Miocene.  Mr.  Dall  concludes  from  a  comparison 
of  their  fauna  with  modern  forms  that  in  Miocene  times  the  waters  of 
this  region  were  warmer  than  at  present. 

The  Pleistocene  epoch  is  marked  in  Alaska,  as  in  California,  by 
great  changes  of  level,  and  by  volcanic  activity.  To  this  period  u 
assigned  the  ground  ice  formation  which  has  been  recognized  in  many 
places  in  the  northern  part  of  Alaska.  This  consists  of  solid  beds  of 
ice  of  considerable  thickness,  functioning  as  rock  strata,  which  are 
covered  by  beds  of  blue  clay  containing  remains  of  Pleistocene  mam- 
mals, or  by  beds  of  alluvium  which  sustain  a  layer  of  turf,  with  ordi- 
nary profuse  herbage  of  the  region,  or  even  small  thickets  of  birch, 
alder,  and  other  small  Arctic  trees. 
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Tbe  paleontology  of  the  Terrttorj  is  made  the  suhject  of  spedal 
pttpcn  by  Koowlton,  Schuchert,  and  Hyatt  which  appear  as  appendices 
to  Dr.  Dall't  report  The  foattl  flora  embracen  115  forms,  the  roost  of 
which  appear  to  be  of  Ek)cene  or  Oliogocene  age.  Mr.  Knowltoo  coo* 
etodes  from  a  comparison  of  the  Alaskan  fossil  flora  with  that  of  Green- 
laod  Hpitxbergen  and  the  island  of  Sakhalin  that  they  are  all  so  closely 
rslated  that  they  probably  grew  under  similar  conditions  and  were 
•jochronooaly  deposited. 

Faunal  collections  from  Alaska  are  meager.  As  yet  a  few  forms 
only,  repreienting  Silurian,  Devonian,  Carboniferous  and  Mesosoic 
beds,  are  known.  According  to  Hyatt,  the  existence  of  the  Cretaceous 
has  not  yet  been  demonstrated  in  Alaska,  unless  the  A ncellsB  described 
by  Eichwald  are  Cretacic  species.  (Seventeenth  Ann.  Rept.  U.  S. 
Gaol.  Survey  Pu  I,  Washington,  1896.) 

Phylogeny  of  Dsemonelix. — The  strange  fossil,  popularly  known 
aa  Devil's  Corkscrew,  has  been  of  interest  ^ince  its  first  discovery  in 
1891.  During  a  recent  expedition  to  the  Loup  Fork  Tertiary  Mr.  E. 
H.  Barbour  made  a  studr  of  these  fossils  in  titu  where  a  succession  of 
then  were  exposed  in  a  canyon.  In  passing  from  the  lower  beds  to  the 
hifher  forms  varying  from  simplicity  and  uniformity  to  those  of  ever- 
ioereastng  diversity  and  complexity  are  found,  the  climax  being  reached 
in  the  topmost  b^U.  The  simplest  form  of  the  Diemonelix  series  is  a 
hollow  tubule  or  fiber,  and  the  author's  belief  is  that  it  is  according  to 
the  arrangement  or  aggregation  of  these  fil>ers  that  the  multifarious  forms 
reaulL 

The  second  form,  for  lark  of  a  lietter  name,  is  termed  "  Diemonelix 
<*akes."  They  are  commonly  circular  in  form,  5  to  10  centimeteri 
across,  ilnd  form  )  to  2  cc*ntiri}eteri  thick.  They  lie  in  horizontal  planes 
thnnigh  a  vertical  rsngr  of  some  six  to  eight  meters.  Overlying  these 
ware  **  balls,"  very  similar  t4)  the  preceding  formn,  but  smaller  in  cir- 
Cttoiference  and  of  greater  complexity  structurally. 

The  third  form  roMriibles  cigam  or  fingers.  In  outward  appearance 
Ihey  have  acquirvnl  a  pronounced  vertical  habit  and  a  noticeable  tend- 
eocv  to  a  spiral  form.  Thfv  are  alH>ut  the  niie  of  an  onlinarv  cane. 
Tbase  are  succeede<l  by  an  irrf*gular  spiral  form,  found  thniugh  a  ver 
Ileal  range  of  six  to  eight  met«*ni  in  the  middle  beds.  This  form,  as 
well  as  the  prrce<ling,  ends  in  blunt  mundeil  t<*rminations  saaleil  or 
cappeil  with  filnrs,  h*aving  neither  exit  or  entranct*  for  sup|)osr<l 
oeciipants  of  Sfi-calleil  burrowi.  Lastly  we  have  the  "  Ihrmonelix  reg- 
olar."      A  sheer  wall  t*x|MMies  to  view  a  section  40  to  4b  meters  from 
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bottom  to  top,  with  ionumerable  twisters  at  eTerj  level.  Those  si  the 
bottom  are  constructed  upon  smaller  and  more  unifono  lines  and  sCaad 
in  bold  contrast  to  the  large  and  diversified  forms  at  the  top. 

Microscopic  sections  from  all  the  five  forms  to  the  Dumber  ef  120 
demonstrate  the  fact  that  there  is  an  apparent  similaritj  of  Cissoe  in  all 
and  that  it  is  cellular,  but  not  vascular.  Mr.  Barbour's  oonehisioot 
relate  only  to  the  first  three  forms  and  the  surfiioe  stracCare  of  the 
great  cork  screws.  The  central  spiral  tube  is  under  oonsideration.  He 
suggests  that  it  may  represent  the  root  of  some  higher  plant  about 
which  the  original  Dsemonelix  fibers  grew.  (Bull.  Geol.  8oc  Amer., 
Vol.  8, 1897.) 


The  Nature,  Structure  and  Phylogeny  of 
Prof.  Barbour  brings  forth  in  this,  his  latest  paper  on  the  peculiar 
fossil  popularly  known  in  the  region  where  it  is  found  as  the  ''  Devil's 
corkscrew,"  additional  evidence  to  support  his  already  well  supported 
conclusion  that  the  fossil  is  that  of  an  aquatic  plant.  The  figures  that 
he  gives  of  sections  showing  plant  parenchymatous  cells  in  cross  and  in 
longitudinal  section  are  much*superior  to  any  that  he  has  previously 
published.  The  evidence  that  they  form,  together  with  the  evidence  of 
slides  sent  the  writer,  is  conclusive.  The  fossil  was  a  plant  and  is  not 
the  mould  of  the  roots  of  some  plant. 

But  in  thb  and  in  a  preceding  paper*  Prof.  Barbour  goes  further  than 
previously  and  cautiously  claims  to  be  able  to  make  out  the  phylogeny 
of  the  fossil.  At  the  bottom  of  the  beds  in  which  Dit^monelix  occurs 
there  are  to  be  found  irregular  filamentous  remains;  above  these,  cake- 
like masses;  above  these,  large  irregular  root-like  forms  that  gradually 
metamorphose  into  regular  screw-like  forms.  All  present  the  same 
parenchymatous  cellular  structure  when  viewed  in  carefully  made  sec- 
tions beneath  the  microscope.  The  author's  idea  is  a  bright,  and  it  may 
be  added,  a  daring  one — daring  in  view  of  the  tremendous  change 
that  is  claimed  to  have  taken  place  within  the  brief  interval  of  geolog- 
ical time  represented  by  the  250  to  300  feet  of  sediment  forming  the 
fossil  bed.  According  to  ideas  more  or  less  generally  accepted,  if  the 
writer  mistakes  not,  the  waters  of  the  great  pliocene  lake  in  which  these 
fossils  flourished  are  supposeii  to  have  been  comparatively  heavily  laden 
with   sediment,   and   as    the  structure   of   the   beds  shows,   that    it 

»  K.  II.  Barbour.  Bui.  (ieol.  Soc.  Amcr.,  VIII,  305-14.  Reprint  from  the 
miithor. 

'  IliKtorv  of  the  Discovery  mnd  Report  of  Progress  in  the  study  of  Diemocielix. 
L'nivenjity  Studies,  Lincoln,  Nebr»«ka,  Jan.,  1887.,  II,  81-125. 
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WM  depodud  rapidly.  The  change  from  the  filamentous  foMili  to  the 
well  formed  Dsmonelix  is  ae  frreat,  or  greater  perhape,  than  the  differ- 
ence between  a  simple  infbsorian  and  a  sponge,  or  as  that  between  a 
simple  Spirogjra  and  a  Fucus.  No  where  in  the  animal  kingdom  and 
nowhere  else  in  the  vegetable  kingdom  is  there  to  be  found  paleontolog* 
ical  endence  of  so  rapid  a  change. 

Yet  it  must  be  admitted  that,  although  the  rapid  change  required 
weighs  heaTilj  against  Barbour's  suggestion,  it  does  not  form  a  con* 
clusiTe  argument  Both  animals  and  plants  are  known  to  yield  readily 
to  surrounding  physical  conditions,  and  great  and  anomalous  changes 
are  known  to  occur  at  a  single  leap  as  it  were  in  many  of  the  cases  that 
fall  under  what  we  commonly  call  monstrosities.  Granting  that  the 
change  indicated  by  the  series  that  the  author  thinks  he  has  demon- 
strated is  a  povible  one,  there  remains  the  greater  and  more  important 
task  of  showing  the  existence  at  the  time  that  these  fossils  plants  were 
growing  of  causes  adequate  to  produce  it.  This  done  the  author's  hy- 
pothesis will  be  practically  unassailable. 

In  as  much  as  the  plants  were  aquatic  one  would  not,  judging  from 
the  analogy  of  aquatic  organisms  in  other  instances,  expect  so  rapid  a 
change  as  in  the  case  of  land  plantn.  Climatic  oonditions  could  doubt- 
leai  have  had  but  little  influence.  One  is,  therefore,  led  to  inquire 
what  changes  may  have  occurred  in  the  character  and  the  quantity  of  the 
salts  that  the  water  of  the  Iske  held  in  solution,  or  of  the  sediment  that 
it  rarne<i.  As  the  mnU*r  reniomben  the  f<»wil  ImkIs  in  question  there 
b  no  very  apparent  evidence  f»f  a  change  in  the  character  of  the  setli- 
ment  The  lied^  sre  not  laminsted  The  Htructure  fntni  tmttom  to  top 
is  throughout  remarkably  and  tuiifomily  of  the  same  jieculinr  mixture 
of  fine,  induratetl.  calcnrcou^  sand.  And  it  tteenip.  therefore,  that,  if  any 
caiiM  if*  Ui  be  found,  it  mui^t  lie  limkecl  for  in  the  character  or  amount 
of  the  salts  that  were  |N>iired  into  and  remained  in  the  lake.  An  yet 
no  one  has  nhown  that  the  silicioim  material  of  which  the  fossils  are 
comfiosed  is  more  abundant  at  one  level  in  the  l»eds  than  at  another, 
and  the  tame  may  Ite  Mid  of  the  nia^nciiiuni.  fNitassiuni  and  other  naltn. 

Kvidrntly  then*  is  much  work  y<t  to  Im*  done  in  mtlvin^  this  l>H*mon- 
elix  riddle  n«»( withstanding;  the  gn-st  amount  of  laUir  tliat  Pnif.  Bar- 
bour has  alrrady  t*x|)end(Hl  ufHin  it,  and  it  ii  to  U»  ho|i4Hl  that  ht*  will 
find  the  necenMiry  time  and  encou raiment  for  c*ontinuin^  his  work  Uith 
in  the  field  and  in  tlit*  lahorat/>ry.  Benidtik  an  annwer  to  the  quti»tions 
iniplieil  in  the  fort*g(»ing  remarks  there  are  nrefle<l  anftwem  to  other 
queation*  regarding'  the  r*tructure  of  the  ftMiil. —  F.  i\  Kr.sxnjt. 
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Origin  of  the  Edentates. — Dr.  Wortman  has  oooie  into  poiM 
aion  of  iiiaLerial  nliicii,  in  h\g  judgment  demonBtratefi  the  genetic  reU- 
tiouahip  of  the  GaaudontH  to  the  later  appearing  Amerioan  KdenbU*. 
In  coD^tdering  the  Oanudnuta  the  uulhor  [Hiiot«  uut  the  ffatum  which 
characterize  the  genera  compoaing  the  family  and  which  heonroe  man 
and  more  marked  us  the  respective  phyla  advance  into  latrr  tiin*. 
Theve  fenturea  relate  to  the  luu  of  the  indsors,  the  wt»)t  devdopmrn! 
ami  InM  of  the  enamel,  and  the  tlevelupmenl  of  hypeodonty  with  iu  d»- 
prmlent  modification  growth  from  a  persistent  pulp.  Of  one  phylDin. 
viz.  thcStylinmloDtidte,  Dr.  Wortmaii  haa  remarkably  complMeracurd. 
beyiiining  in  the  gcnetaliied  type  Hemiganua  of  Lower  Fuereo,  and 
continued  into  the  Brtdger,  terminatiDg  in  Slylinodon.  In  a  oompwi- 
Bon  of  this  group  with  the  Gnmnd  Slothi  (Oravigrada)  the  authiir 
enumeraleH  1 7  poinu  of  rei«mblancc  which  he  onnsider*  mifReitat  eri- 
dence  to  demonetrate  that  the  one  has  ilescemied  from  the  other.  Tba 
next  inference  then  is  that  all  the  .South  American  fxlentat«  muat 
hare  been  derived  from  the  Nonh  American  GHnodonta.  aiitM 
their  earliest  appearance  in  South  America  doe*  not  antedate  ibeHanta 
Cruz  e[)och.  But  this  Deceesilates  a  land  bridge  between  Korth  aod 
8outh  America  during  Kocene  timee,  which  is  contrary  to  the  aoeeptad 
belief  among  geologiit^.  In  closing  Mr.  Wortman  deflnea  tlw  ordtf 
Edentata  and  its  three  suborders,  (lanodonta.  Xenarthra  and  Vommt- 
thra  with  their  families,  and  dislinguishca thegenerauf  theG 
(Bull.  Amcr,  Mue.  Xat.  Hist..  Vol.  IX,  1897.) 


Gypaum  Deposits  of  Kansas. — The  following  ii 
cerniiig  the  gyjKfum  beds  of  Kansas  whb  obtained  by  Mr.  G.  P.  Qrin^ 
ley  during  a  field  investigation  of  the  region  iu  which  ihey  occur: 

"  The  gypsum  beds  of  cainomic  importance  in  Kanaaa  are  all  Perm- 
isii  in  age,  ranging  fnim  middle  Termian  or  Neotho  to  thecloaa.  Tb«y 
cover  a  bolt  approximately  2W  miles  long,  10  miles  in  width  at  tlM 
north,  20  miles  in  central  Kansas,  and  60  mile*  in  the  southern  part  of 
the  state.  The  deposit  is  H  feet  thick  in  northern  Kanaae.  14  feet  io 
the  central  area,  25  feet  in  the  southern  area,  and  even  thicker  furtbcr 
•outh.  The  northern  and  central  rock  gypnum  was  deposited  in  th* 
same  gulf  cut  off  from  the  western  Permian  sea.  while  the  gypMona  dirt 
deposits  arv  aecomlary  and  of  recent  age.  Tlio  southern  deposit  ma 
formed  in  a  shallow  hay  cut  off  from  the  Permian  sea,  not  farfruaa  tbt 
cImb  of  Permian  time.  Ball  appcan  to  have  been  departed  Id  ibcM 
hays,  but  now  it  is  only  found  further  out  in  the  old  gaW  (Boll. 
Geol.  8oc  Amer..  Vol.  8,  1897.) 
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Geology  of  the  Funafuti  Coral  Reef.— The  following  tummary 
ii  giveo  bj  Mr.  Hedlej  of  the  geological  results  of  his  obeervations 
while  attached  to  the  Funafuti  Coral  Reef  Boring  Expedition  : 

"  (a)  An  elevation  of  Funafuti  by  at  least  4  feet  is  proved  by  dead 
sob*f(iesil  reef  corals  in  the  position  of  life  near  high  water-mark,  (b) 
Darwin's  theory  of  coral  reefs,  as  opposed  to  Murray's,  is  favored  by 
tbeae  facts :  (1)  Soundings  show  the  atoll  to  be  planted,  not  on  a  bank, 
bat  on  a  oone;  (2)  they  also  show  it  girdled  by  a  precipitous  sub- 
marine cliff,  explicable  only  on  the  subsidence  theory ;  (3)  our  obterva- 
tions  and  the  experience  of  residents  agree  that  the  lagoon  is  filling  up, 
whereas  Murray  demands  its  excavation,  (c)  A  peripheral  growth  at 
present  level  it  indicated  on  both  sides  of  the  islets."  (Mem.  Ill,  1897, 
Anatraltan  Museum.) 

Geological  News.— (tkneral.— Two  kinds  of  mountain  ranges 
are  recognised  by  Dr.  I^eConte,  classified  by  their  generating  forces. 
The  one  is  anteclinal,  the  other  monoclinal.  As  to  cause  the  one  is 
fermed  by  lateral  squeezing  and  strata- folding,  the  other  by  lateral 
sCrttching.  fracturing,  block  tilting,  and  unequal  settling.  As  to  place 
of  birth,  the  one  is  born  of  marginal  sea  bottoms,  the  other  is  formed 
tn  the  land  crust.     (Hull.  (weol.  8o(\  Amer,  Vol.  8,  1897. J 

The  fossil  phyllofiod  genera,  Dipeltis  and  Protocaris,  according  to 
Sefauchert,  are  repre^ntatives  of  the  Apodids  family.  The  history  of 
tbb  family,  therefore  extends  thn>ugh(>ut  the  time  of  the  entire  known 
fiMail-bearing  rocks,  at  l*n)t4M*aris  occurs  at  the  bate  of  the  I»werC'ani- 
brian.  The  fossil  forms  are  generally  marine,  while  all  the  recent 
species  are  dcnifent  of  fresh  water  |M>udii  and  |mm>1s.  (Proceeds.  U.  H. 
Natl.  Mus..  Vol.  XIX.  1897.) 

Pai.ki»/.oI(  . —  111  a  revi((ion  of  the  fossil  ii|K)ngf^  found  in  the  (Quebec 
Group  at  IJttK*  Metit  on  the  St.  I^wrence  River.  Sir  Wm.  Dawton 
describet  14  ii|>eriet  all  U'longing  to  th«*  order  Sili(*ea.  Of  these,  one, 
Lamolhris  /UiheUata,  \n  now.  Other  animal  n'maint  from  the  tame 
defMitit  are  a  tmmll  brarliioiMxl,  OhoUiln  prrtioini,  trailt  and  cattiiigtof 
wormt,  and  f mj^menti  of  triobites,  cyttiii(»ant  and  ( traptoliti^.  ( Trant. 
Roy.  Sic.  Canada,  lMiMl-l>7  ) 

8omr  intrrrttin^  V(rt4*ltrat(*  rt'inaint  fn>m  the  Kaiipat  Permian  are 
recorded  by  \ViIIi*t4»n.  r(')>n*t4*iiting  the  genera  Cricotut  and  ('le|*y- 
dro|M  (*o(>e.  Tilt*  t'liarat'tert  dt»  not  warrant  t|»e«'iric  distinction  from 
funps  deiM*rilM*«l  by  ro|N*  from  I>anville,  lllinoit.  The  author  calls 
attention  to  the  cIom^  n*m*nil»lance  of  the  two  terirt  of  forms  and  con* 
aiders  it  a  demontt ration  nf  the  contem|M>raneity  of  the  Illinois  snd 
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Kansas  beds,  as  well  as  those  of  the  Texas  PermiaD,  whence  speciea  of 
these  genera  have  been  described  by  Cope.  (Kan.  Univ.  Quarts  VoL 
VI,  1897.) 

Mesozoic. — For  the  full  classification  of  the  Cycadacen  Dr.  Lester 
Ward  proposes  to  use  that  term  to  represent  the  entire  familj,  both 
living  and  fossil,  and  to  subdivide  it  into  the  two  subfamilies,  the  Cjc«- 
desB  for  the  living  forms  and  the  Cjcadeoides  for  the  fossil  fiirma. 
Dr.  Ward  adopts  this  form  of  classification  in  his  descriptions  of  species 
of  fossil  Cycads  from  the  iron  ore  belt,  Potomac  formation  of  Maryland. 
In  this  collection  seven  species  are  recognized,  of  which  six  are  new. 
(Proceeds.  Biol.  Soc.,  Washington,  Vol.  XI,  1897.) 

The  Museum  at  Caen,  France  is  in  possession  of  four  reptiles  from 
the  Jurassic  deposits  of  Normandy.  These  are  identified  by  M.  Bigot 
as  ISeneosaurus  rois^yi  E.  Desl.,  S.  intermedius  (n.  sp.),  S.  hebertii 
Morel  de  Glasville  and  Suchadus  durobrivensis  Lydekker.  All  the 
specimens  are  fully  described,  and  the  new  species  figured.  (Bull.  Soc 
Geol.  de  Normandie,  t.  XVII,  1896.) 

The  University  of  Denver  has  come  into  possession  of  a  fossil  Mosa- 
saurid  found  near  Flagler,  Colo.  It  is  interesting  from  the  fact  that 
there  has  been  but  one  other  Mosasaurid  found  in  Colorado  and  also 
from  the  fact  that  it  seems  to  be  a  new  species. 

It  was  thought,  until  within  a  year,  that  the  Mosasaurids  did  not  in- 
habit  the  ancient  seas  of  Colorado,  but  existed  only  further  toward  the 
east.  A  few  months  ago,  some  bones  which  were  probably  from  a 
Mosasaurid  were  found  near  Canyon  city.  These  and  the  bones  which 
I  have,  prove  that  the  reptiles  lived  in  the  seas  of  Colorado. 

From  all  I  am  able  to  learn  of  the  reptile,  I  must  conclude  that  it  is 
a  new  species.  It  is  possibly  of  the  genus  Clidastes.  The  descriptioo 
of  this  genus  corresf)onds  fairly  well,  though  there  seems  room  for 
doubt.  The  absence  of  characteristic  parts  makes  the  identification 
uncertain. 

The  vertebral  column  is  about  five  meters  in  length  and  is  com- 
|K>se<i  of  ninety  vertebne.  Some  parts  of  the  jaw  and  limbs  are 
also  preserved.  The  authorities  at  the  National  Museum,  Washington, 
to  whom  I  sent  some  of  the  bones,  write  that  I  "  probably  have  one  of 
the  most  complete  vertebral  columns  of  this  group  of  marine  reptiles 
(Clidastes)  in  existence.  The  tail  is  particularly  fine  and  gives  me  a 
much  better  impression  of  the  depth  and  compression  of  this  part  of  the 
hodv."— W.  T.  Lee. 
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Cb!v<neoic. — The  following  is  the  history  of  Oater  I>ake,  Oregon,  at 
workeiJ  out  bv  Mr.  J.  8.  Diller. 

Daring  the  early  glacial  period  Qrater  I^ke  did  not  exist,  its  site 
being  occupied  by  an  active  volcano,  Mt.  Mazama.  During  the  final 
great  eruption  of  this  volcano  its  summit  caved  in  giving  rise  to  a 
cftldera  nearly  six  miles  in  diameter  and  four  thousand  feet  deep. 
Upon  the  iMttom  of  the  caldera  volcanic  activity  continued.  There 
were  new  eruptions  forming  cinder  cones  and  lava  6elds  partially  re- 
filling the  great  pit.  Volcanic  activity  ceasing,  the  conditions  were 
(avorable  for  water  accumulation  and  Crater  I^ke  was  formed  in  the 
pit     (  Amer.  Journ.  Sci.,  Vol.  II,  1897.) 

From  a  study  of  parts  of  I^brador  and  Baffin  I^nd  Mr.  R.  8.  Tarr 
concludes  that  all  of  that  region,  except  fioasibly,  the  highest  parts,  has 
been  buried  beneath  an  ice  ftheet  and  there  is  evidence  that  the  ice  has 
withdrawn  from  theae  regions  in  very  recent  time^.  Down  cutting  of 
tkk>t  surface  by  glacial  action  is  more  marked  in  Labrador  than  in  Baffin 
Laod.  I'ost-glacial  weathering  is  very  pronounced  in  both  regions. 
(Amer.  Geol..  Vol,  XIX,  1897.) 


BOTANY.* 

Botanical  Society  of  America. — The  Third  Annual  Meeting  of 
the  Society  will  l>e  held  in  Toronto  on  Tuewlay  and  WtMlne*Mlay,  Aug- 
iwt  17th  and  l^th,  1^97.  under  the  prenidenry  «>f  Dr.  John  M.  (V>ulter. 
Tbe  (  ouncil  will  mc^et  at  1  V.  M.  on  Tuejxlay,  and  the  timt  i^eNiion  of 
the  S<K-iety  will  XwvSw  at  3  I*.  .M.  The  address  of  the  retiring  Presi- 
dent, Dr.  Charlen  K.  IW»*^y,  will  l»e  given  on  Tuesday  evening  at  8 
o'clock. 

The  British  As^Knation  f»r  tho  Advancement  of  S-ience  will  niet»t  in 
Toronto*,  .Vu^ust  \X\\\  to  *J.')th.  The  o|>ening  addrens  i«  to  l>e  given  on 
WrtinfMiay  i^venin^,  August  IHth.  Proff^mior  A.  B.  Maralluni,  Presi- 
dent of  the  I>K»al  Kxeoulivf  (*omniittt*4'.  wrili**: 

••  \  gnat  many  «»f  iIm»  nieinlHTii  of  tlu»  Botanical  S»ctii>n  of  the 
B.  A.  A.  S.  an*  lMM»ki»»i  to  Inivr  Ijvt*r|MK»l  Aiigu*i  .">ih.  They  will  arrive 
in  C{uel)ei*  and  Montreal,  if  they  make  th<*  usual  tinio,  by  tht*  14th  and 
l.'Hh  rr«|«ectivrly,  and  nil!  hv  in  Ton»nlo  on  Tiie?»day  rvening  •  17th) 
at  latfwt       Some  rnav  atav  i»vrr  at  Montr«*al  ami  Ottana  and  iMia»iblv 

•  •  •  * 
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KiDgsCbn,  arranging  to  arrive  in  Toronto  Wedneadaj  moroiDg.  The 
latter  date  will  find  nearly  all  of  them  here.  Those  who  do  noi  ooBt 
via  Quebec  will  turn  up  in  Toronto  at  an  earlier  date  probablj.  We 
expect  a  fairly  large  oontingent,  including  some  continentml  bolanialt 
of  note." 

It  is  expected,  therefore,  that  this  meeting  will  give  onosoal  oppor- 
tunities for  renewing  or  forming  acquaintances  among  British  and  coo- 
tinental  botanists.  Bj  authority  of  the  Council  all  foreign  botanirta 
present  will  be  invited  to  sit  as  associate  members  of  the  Society  and 
to  read  papers.  This  invitation  will  be  addressed  personally  to  all 
whose  intention  to  come  Toronto  is  known,  and  will  also  be  published 
in  Nature  and  the  Joxatial  of  Botany, 

A  later  announcement  will  contain  information  regarding  R.  R. 
rates,  hotels,  rooms  for  meeting,  and  other  business  to  be  submitted  to 
the  Society. — C.  R.  Barnes,  Secretary, 

Botany  in  the  National  Educational  Association. — It  is  en- 
couraging to  notice  that  in  the  great  gatherings  of  teachers  modem 
methods  in  science  teaching  are  receiving  attention.  Last  year  in  the 
Buffalo  meeting  of  the  National  Educational  Association,  ProfeaK>r 
Atkinson,  of  Cornell  University,  and  Professor  Spalding,  of  the  Uni- 
versity of  Michigan,  discussed  the  educational  value  of  botany.  This 
year  in  the  Milwaukee  meeting  Professor  Barnes,  of  the  Univerrity  of 
Wisconsin,  u  to  read  a  paper  on  *'  What  can  the  High  School  do  with 
Botany  ?  *'  It  is  to  be  hoped  that  the  masters  in  botany  will  continue 
to  take  part  in  these  discussions.  The  teachers  in  the  secondary  schools 
are  quite  generally  ready  to  receive  suggestions  as  to  better  methods 
when  given  by  those  who  are  entitled  to  speak  with  authority. 

CllARLfiS  £.  BgWEY. 

The  Marine  Biological  Laboratory  at  Wood's  Holl,  Mass. 

— The  tenth  season  of  this  useful  laboratory  is  announced.  The 
botanical  instruction  will  cover  a  period  of  six  weeks  from  July  6th, 
and  will  be  conducted  bv  Dr.  Bradley  M.  Davis,  of  the  Universitv  of 
Chicago.  Two  courses  will  be  offered,  viz.,  (1)  on  Elementary  Botany, 
and  (2)  on  the  Morphology  of  the  Algse.  In  the  first  one  week  each 
will  be  given  to  Algie,  Fungi,  Bryophytes  and  Pteridophytes,  and  two 
weeks  to  the  S|)ern)atophytes.  There  should  be  many  students  in  at- 
tendance. The  botanical  advantages  of  Wood's  Holl  should  attract 
many  of  the  teachers  in  the  High  Schools  and  smaller  colleges. 

(*HARLE8  £.  BfiWET. 
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A  New  Beginner's  Botany.— In  a  neat  little  volume  published 
by  The  Macmillan  Companj,  Professor  Setchell  has  given  us  his  ideas 
of  laboratorj  practice  for  beginners  in  botany.  These  successive  vol* 
«aet  from  the  professors  of  Hotanv  in  the  universities  are  interesting, 
aiac*  they  show  us  what  their  authors  think  can  be  done  in  the  sec- 
ondary schools  under  present  conditions.  They  are  thus  contributions 
to  the  science  of  education,  and  ought  to  be  judged  accordingly. 

Id  this  book  Professor  Setchell  puts  before  us  his  plan  of  presenting 
•leanentary  botany  to  beginners,  resting  it  upon  two  general  conclu- 
sioos  reached  after  experience  **  with  a  number  of  classes  of  beginners 
boib  in  the  preparatory  schools  and  the  university"  as  follows : 

^  Botany  in  the  preparatory  schools  should  he  taught — 

**  1.  As  a  science,  to  cultivate  careful  and  accurate  observation,  to- 
jpecber  with  the  faculty  of  making  from  observations  the  proper  infer- 
eoces;  and 

*'2.  As  a  means  of  leatling  the  mind  of  the  student  to  interest  itself 
in  llie  phenomena  of  nature  for  its  own  further  development  and 
pfoilt.'* 

These  are  certainly  sound  principles,  and  we  may  welcome  the  book 
as  the  author's  ex pcNiit ion  of  them.  Upon  (»pening  it  at  fwge  1 ,  we  find 
that  the  pupil  is  directed  to  **  take  a  ripened  pod  of  a  Ikan  Plant,  and 
•plitting  it  open,  notice : 

**  1.  That  tiie  smhU  ( lieansj  are  attaches!  along  one  c^ige  of  each  valve 
(or  half  )  of  the  |mmI. 

**2.  That  each  In'an  is  attached  to  the  jmmI  by  a  phort  Malk,  the/ifii- 

**  3.  Make  a  sketch  of  a  viilire  of  the  bean  (mmI  with  its  enclosed 
bean«.  rrpmK*nting  and  lal>elling  the  imrtM.*' 

In  thitt  way  the  separate  heatis  are  taken  up  and  their  lietailn  worked 
cMit  until  the  pupil  ha^  a  knowlt-dgt*  of  the  po«l,  vaivef*  fM-4Hls,  fuiiictihiff, 
bilum.  «tn>pliiole,  Mvdcoati*,  raphe.  niicn>pyle,  rhnlaui.  embryo,  coty* 
ledonfi,  cauliele.  plumule,  etc.  Pean,  (^astor-hennn,  Morning-i^lory 
see<U.  Indian  Corn,  Oincin  (»€^lft,  and  seed*  of  I'inon  Pine  arji*  to  l»e 
taken  in  iiuc<^*Miion  and  stU4li<Ni  in  like  manner.  Then  ^eiNllinpi  nn* 
sciidie<i,  followinl  l»v  root*  otems,  lesvr<i.  (includitii;  phvllotiixv  •  and 
buds.  N«'\t  follow  rhuptem  on  protcMtion  fthornn.  ^pini*«,  hain*.  hitter 
or  arid  juii^'.  storage  'in  rootii.  Iitill>*,  lfave<t.  etr  •.  rlimhiiig  plants, 
epiph>teii,  paranitei*.  mtpn>|iliyt<*ii  and  inm^i'tivoroiis  plitntp,  in  Hhirh  the 
pupil  i»  made  fii'<|iiftiiit<'d  with  thev*  variotii  MtilijiTtf*  l>y  it  laUir- 
alitry  study  ot  frtiili  txiunplf.  Thus  the  author  Jtad*  the  pupil  on 
through  the  »truetun*  of  tlom-ring  plaiitit,  alwuy»  by  meatm  of  actual 
examples 
43 


618  The  American  Naturalist.  (Jaij, 

The  book  thus  emphasizes  the  principle  that  botany  is  the  study  of 
plants,  not  the  study  of  books.  Books,  however,  are  not  to  be  ignored 
or  neglected,  and  short  lists  of  desirable  reference  books  are  gi^eo.  b 
is  significant  of  the  spirit  of  the  book  that  it  is  only  '*  when  thestodeBt 
shall  have  finished  a  careful  study  of  the  morphology  of  the  more  eoe* 
spicuous  plants,  and  has  seen  some  of  the  more  important  modifieatiooa 
of  the  different  organs,  to  perform  different  services  to  the  plant,**  lluii 
the  author  suggests  the  use  of  ''  a  suitable  manual  of  the  botany  of  the 
region,  from  which  the  name  and  relationships  of  the  species  mmj  be 
obtained."  But  even  after  this  cautious  suggestion  of  the  use  of  a 
manual,  the  author  is  constrained  to  say  that  **  the  name  should  noC  be 
the  end  for  which  the  work  is  done,"  and  "  the  teacher  should  preveot 
this  searching  out  of  the  name  and  the  practice  in  the  use  of  the  analy- 
tical key  from  absorbing  the  principal  portion  of  the  attention."  Thi^ 
although  the  book  is  distinctly  *'  phanerogamous,"  it  is  as  emphatically 
a  laboratory  manual,  as  any  of  the  text-books  devoted  to  the  minai€ 
anatomy  of  plants. 

The  last  stronghold  of  the  old  time  text-book  botanists  ia  thns 
assaulted  from  an  unexpected  quarter.  Hitherto  they  have  been  able 
to  defend  themselves  with  more  or  less  success  by  crying  out  against 
early  study  by  the  pupil  of  small  and  little  known  things,  aa  eeQa, 
nuclei,  green  slimes,  pond  scums,  etc  (characterized  by  one  edacator 
as  *'  recondite  "),  and  making  a  great  ado  over  the  difficulty  (some- 
times asserted  to  be  an  impossibility)  of  supplying  the  secondary 
schools  with  compound  microscopes.  Professor  Setchell  has  turned 
flowering  plant  botany  into  a  laboratory  study,  and  has  done  so  with- 
out bringing  in  anything  more  recondite  than  seeds  and  embryos,  or 
more  difficult  of  purchase  than  pocket  lenses  and  dissecting  needles. 

It  would  be  easy  to  find  faults  in  this  book  (what  book  on  botany  is 
free  from  them  ?)  but  we  feel  that  it  is  likely  to  do  so  much  good  in 
certain  quarters  that  we  will  say  no  more  than  that  in  our  opinion  ele- 
mentary botany  should  include  a  good  deal  about  the  simpler  forms  of 
plants,  80  that  the  pupil  may  obtain  some  idea  of  types.  It  is  as  good 
a  principle  in  botany  as  in  mathematics,  that  we  must  begin  with  sim- 
ple things  and  proceed  to  the  complex,  in  order  to  understand  the  lat- 
ter. Then  again  we  know  from  many  years  of  personal  ex()erieiice« 
and  this  not  in  an  old  and  wealthy  community,  that  the  purchase  of  good 
compound  microsco[)es  (duty  free),  and  the  installation  of  small  b«t 
efficient  laboratories  in  secondary  schools,  is  as  easily  accomplished  for 
botany  as  is  the  purchase  of  necessary  apparatus  and  the  fitting  ap  of 
proper  laboratories  for  chemistry.      In  the  new  state  of  Nebraska 


it97.]  2^logy.  619 


ifij  everj  accredited  high  school  if  now  unng  the  compound  roicro- 
•oope  10  the  study  of  plants  selected  as  ty|)es  of  all  the  greater  groups 
of  the  vegetable  kingdom.  We  may  he  permitted  to  remark,  also, 
tluu  in  practice  it  will  be  found  impossible  to  secure  in  nine-tenths  of 
the  secondary  schools,  much  of  the  material  suggested  by  the  author 
for  study.  In  many  chapters  the  teacher  may  readily  make  substitutions, 
but  in  those  relating  to  epiphytes,  parasites,  saprophytes  and  insecti- 
Torous  plants,  this  difficulty  will  prove  quite  embarrassing. 

— Charles  E.  Bbmey. 


ZOOLOGY. 

The  orientation  of  organisms  by  light.*— The  problem  that  the 
author  undertakes  to  solve  is  whether  the  migration  of  organisms  to- 
wards or  from  a  source  of  light  is  due  to  diflerences  in  intensity  or  to 
the  direction  of  the  rays.  According  to  Strasburger,  whose  views  have 
been  more  or  less  generally  accepted,  the  detenninant  factor  is  the 
direction  of  the  rays.  His  conclusions  drawn  from  experiments  with 
swarm  spores  of  Botrydium  and  Rayopsis  (78)  were  later  (90)  confirmed 
by  Loeb  in  experiments  with  the  larvie  of  Porfheiia  rhrymrrfura.  But 
this  view  of  the  subject  has  lieen  opposed  by  Oltmann  (92)  sa  the 
result  of  certain  experiments  performed  with  Voh*ox  min&r  and  glob- 
^ar :  snd  Oltman  ban  lH*en  supported  by  Verworn  (94). 

Davenport  and  Cannon  criticise  ()ltnian*fl  management  of  his  appara- 
tus and  themselves  attack  the  problem  with  what  is  essentially  the 
meth<jd  of  Strasburger,  but  use  Daphnia  instead  of  plants.  A  small 
glasa  trough  was  painte<l  dead  black  inside  and  out  and  placed  on  a 
table  at  a  distance,  at  its  nc^amt  end,  of  51  cm.  and  of  66./>  cm.  at  its 
further  end,  from  the  light  of  a  gas  lamp  having  a  Welsbach  burner 
which  was  raised  'U  cm.  alnive  the  table.  .\  we<ige  sha|)ed  box  with 
glaiw  b<itUmi  aofl  filled  with  India  ink  iioltition  served,  when  needed,  an 
a  screen,  the  thicker  |M>rtion  of  the  wt^l^e  lM*ing  plactMi  nearest  the 
•uurce  of  the  ravs. 

Kxprriments  i%ithoiit  the  scre<'n  shr>we<l  thnt  the  Daphnia*  wlu*n 
iotnHluced  at  the  end  of  the  trough  farthest   from  the  source  of  light 

M;.  li  I%vcti|M>r1  and  \V  H.  (aiimtfi  <  hi  thi*  I >eteriiii tuition  of  thr  Ilirertitio 
Mid  RaI«  of  movecncfnt  of  oricani*mft  hy  lif  ht.  Kefirint  from  Jouni  Vhjn  XXI, 
SS-32      From  Dr   i*  B  I%^rn|Mir*. 
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invariably  moved  towards  the  light.  When  the  screen  was  interposed 
and  all  other  light  than  that  from  the  lamp  excluded  the  same  resolt 
was  obtained.  Thej  were  introduced  into  the  trough  at  its  middle 
point,  still  the  result  was  the  same.  Of  39  individuals  introduced  at 
the  end  of  the  trough  most  distant  from  the  light  54  per  cent,  passed 
the  middle  line  towards  the  light,  43  per  cent  made  the  entire  trip  of 
the  length  of  the  trough.  Only  one  of  the  39  remained  at  the  starting 
point. 

When  introduced  at  the  middle  of  the  trough  57  percent,  of  58 
Daphnise  made  the  entire  trip  in  two  minutes.  In  all  67  per  cent. 
moved  towards  the  light,  12  remained  at  the  starting  point  and  three  of 
these  were  caught  in  floating  bubbles,  6  individuals,  or  the  remainder, 
moved  away  from  the  light.  But  these  scarcely  aflect  the  general 
result. 

From  the  difference  in  the  distances  of  the  two  ends  of  the  trough 
from  the  source  of  the  light  the  authors  calculate  that  the  diflerenoe  in 
the  intensity  of  the  light  at  the  two  ends  of  a  Daphnia  .1  mm.  long  ex- 
posed to  the  unobstructed  rays  is  somewhere  between  .0027  and  .0031 
of  the  intensity  of  the  light  at  one  end  of  its  body.  But  when  the  screen 
is  used  the  difference  at  the  thicker  end  of  the  wedge  will  be  as  great 
as  .0034  of  the  intensity  at  one  end  of  the  Daphnia  and  will  increase  to 
about  17  per  cent  at  the  edge  of  the  wedge.  Consequently,  in  as  mucli 
as  the  decrease  in  intensity  an  account  of  the  increasing  thicknen  of 
the  screen  is  greater  than  the  increase  due  to  greater  proximity  of  the 
light  the  authors  conclude  that  the  effect  of  variations  in  the  intensity 
of  the  light  roust  be  ruled  out  of  court  leaving  as  the  only  possible 
cause  of  the  movements  of  the  animals  the  direction  of  the  light  rays. 
The  difference  of  opinion,  it  is  [K)iuteii  out,  ha^  been  due  to  a  failure  to 
distinguish  between  phototaxis,  or  the  response  to  the  direction  of  rays, 
and  photopathy,  or  the  res[>onde  to  variations  in  intensity. 

The  relation  between  intensity  of  light  and  rapidity  of 
movement. — In  the  same  paper  these  authors  just  mentioned  endeav- ' 
or  to  answer  the  question,  "  Do  positively  phototactic  organism^^  move 
more  rapidly  toward  their  optimum  intensity  of  light  than  toward  an 
intensity  below  the  optimum?  *' 

The  method  by  which  the  authors  attacked  this  problem  was  similar 
to  the  one  just  mentioned.  The  trough  was  similarly  placed  at  a 
horizontal  distance  of  oO  cm.  from  the  burner.  In  order  to  guage  the 
iutensity  of  the  li^ht  an  index  wa«<  attached  to  the  gas  coi'kik)  that  one- 
fourth  and  full  light  could  be  obtained  immediately  without  the  use  of 
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a  phoComeier  for  each  experiment.      Difluse  light  was  cut  off  from  the 
trough  by  placing  this  in  a  second  trough  with  high  walls. 

The  Daphinie  were  introduced  one  at  a  time  at  the  end  of  the  trough 
muM  distant  from  the  light  and  the  time  noted  when  they  passed  a 
point  2  cm.  from  the  end  of  the  trough,  and  again  when  they  passed 
another  point  two  centimeters  distant  from  the  other  end.  The  difler- 
€Ciee  then  equalled  the  time  of  the  trip. 

Six  series  of  experiments  were  performed  which  were  divided  into 
two  groups.  In  the  first  group  there  was  an  alternation  from  full  light 
to  ooe-fourth  light  to  full  light  again,  and  in  the  second  group,  from  one* 
fourth  to  full  to  one-fourth  light. 

The  distance  travelled  was  16  cm.  The  mean  times  in  seconds  found 
ID  the  three  series  of  the  first  group  was  48  (full  light),  57,  (i  light), 
and  31  (full  light).  In  the  second  group  it  was  36  (i  light),  28  (full 
light),  and  30.5  (i  light).  The  average  time  for  the  full  light  was  35.7 
and  for  i  light  41.2,  or  expressed  as  a  ratio  of  the  former  to  the  latter 
the  time  was  87 :  100. 

Sixty  trips  made  in  the  order  of  the  averages  just  given  in  experi- 
nents  with  several  individuals  changed  the  ratio  to  84  :  100. 

The  Diaphnia*  acted  diflferentlj  when  fi rut  put  in  the  trough.  In  full 
light  thev  started  immediately,  but  in  one- fourth  light  they  evinced 
hesitating  movements.  This  together  with  the  absence  of  any  close 
relation  between  thedimitiifthed  intensity  of  light  and  the  longer  time 
required  for  migration  in  such  light  than  in  full  light  as  shown  in  the 
averages  obtainiNi  the  authon  conclude,  and  it  seem*  juntly.  that  the 
longer  time  required  to  migrate  in  the  nmaller  amount  of  light  is  due 
not  so  much  to  the  lower  intensity  as  t4)  diminished  precision  in  orienta- 
tion. .\nd  tbi^  leadu  to  the  ftirtberroncliinion  aln*adv  reached  in  other 
ex|>eriroent«  that  light  acts  chiefly  through  the  dire<*tion  of  its  rays. 

The  authors'  results  l>oiir  out  the  conclusionft  of  Nu^li  (78)  and 
of  .^rasburger,  who  nays  that  the  course  of  nwarni  sfiores  is  straiglitest 
in  those  areas  that  are  brighent,  a^  well  afl  those  of  I»eb,  who  averts 
that  *'  the  orientation  of  an  animal  in  tht»  ilirertion  of  the  rayn  in  the 
more  precine  an  the  inti*nsity  incn»nM^.*' 

The  table  of  figured  nhowiiig  the  time  of  the  several  tri|M  bringn  out  a 
further  f^ct.  namely,  that  the  rate  of  movement  incrva>es  with  each 
suromlin^  trip  maile  by  tho  same  animal.  The  nurceiwion  averages 
for  full  light  wfre  4^,  31,  and  'Jm  ii^o«)nd«,  and  those  for  on«*-foiirth  light, 
57,  -i^,  and  3<).5  necond*.  The  caun*  of  thin  increase  of  %\wf^\  the  authors 
say  thry  must  leave  un(k*t4*rniine<l,  but  it  would  iH*eni  from  common  ex- 
fwrieuoe  that  it  may  have  l>een  and  probably  was  due  to  the  animals* 
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experience   with  the  circumstanoes  in  which  it  wm  placed. — F.  C 

Kenyon. 

• 

A  List  of  the  Birds  of  the  Vicinity  of  West  Chester, 
Chester  Co.,  Pennsylvania.— The  following  list  of  birds  is  band 
upon  the  observations  of  a  collecting  period  extending  from  1885  to 
1891,  and  again  resumed  in  1895.  By  far  the  greater  part  of  my  eol* 
lecting  has  been  limited  to  the  country  within  a  five  miles'  radios  of 
the  town  of  West  Chester,  that  is,  principally  to  the  higher  groand  of 
the  townships  of  West  and  East  Qoshen  and  West  Whiteland  to  the 
north  and  east,  and  to  the  west  and  south  the  valley  of  the  Braodywine 
Creek  in  East  Bradford  townships.  All  the  species  here  annolated 
have  been  shot  and  identified  by  myself,  with  the  exception  of  a  few 
taken  by  collecting  friends ;  but  none  are  included  in  this  list  of  which 
I  have  not  seen  specimens  in  the  flesh.  For  a  considerable  number  of 
the  migratory  species  I  have  made  notes  on  the  time  of  their  firit  o^ 
currence  in  the  spring,  as  well  as  of  the  time  of  arrival  of  the  **  bolk  " 
of  individuals  for  the  given  year,  and  for  some  species  I  have  noted  the 
time  of  arrival  or  departure  in  the  fall.  Many  of  these  dates  will  be 
found  to  correspond  very  closely  with  those  given  by  Witmer  Stooe  ia 
his  "  Birds  of  Eastern  Pennsylvania  and  New  Jersey,"  1894.  Further, 
I  have  endeavored  to  note  the  comparative  abundance  of  the  species  ss 
accurately  as  possible,  and  in  this  point  my  data  would  ofler  approxi* 
mate  correctness,  since  the  area  over  which  I  have  collected  is  oooi- 
paratively  limited  in  extent. 

The  rarest  of  the  145  species  mentioned  below  are  the  following: 
AegialitU  setnipalituita  Bonap.,  EdopiMes  migratorius  (Linn.),  Zono- 
triehia  leucophryB  (Forst.),  Ixtniiu  ludovieianus  Linn,  and  Dendroica 
caeruiea  (Wils.). 

1.  Polilymbiis  podiceps  (Linn.),  Pied-billed  Grebe.  A  not  infrequent 
migrant  in  the  fall,  along  the  Brandywine. 

2.  Sterna  sp.,  Tern.  I  saw  an  individual  of  a  small  species  of  this 
genus  (perhaps  S,  hirxmdo  Linn.)  shot  on  the  Brandywine  near  Lenape, 
in  the  late  summer  of  1887.  Owing  to  the  rapid  decomposition  of  the 
specimen,  I  was  unable  to  identify  the  8|)ecie8. 

3.  Audii  dij*€fprs  Linn.,  Blue-winged  Teal.  On  Aug.  8,  1889,  1  shot 
an  adult,  and  at  the  same  time  saw  another  individual,  on  the  Brandy- 
wine  near  I^enape. 

4.  Aix  spoiisa  (Linn.),  Wood  Duck.  An  infrequent  summer  r«si* 
dent  on  the  Brandywine. 

5.  Erijtmatura  rubidn  (Wils.),  Ruddy  Duck.  I  shot  an  adult  female, 
March  15,  1890,  in  a  marsh  by  the  Brandywine  at  Lenape. 
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(Ia  addition  to  the  thret  wpoam  of  dack  here  meDiioDed,  I  hare  teen 
two  or  three  othe^^  which  I  was  unable  to  secure  and  identify.) 

C  Bmnia  eanademns  (Linn.),  Canada  Goose.  This  species  regularly 
■iifnites  over  our  district  in  the  spring,  fall  and  winter. 

7.  Bot^urus  lent%gino9o9  (Montag.),  American  Bittern.  Rare;  I 
have  seen  only  two  individuals,  Aug.  3,  1887,  and  May»  1895,  respect- 
irely.  Both  of  these  I  saw  very  closely,  so  that  there  was  no  possibil- 
ity of  a  confusion  with  the  Night  Heron. 

8.  Ardta  herodias  Linn.,  Great  Blue  Hefon.  An  infrequent  summer 
iwdent,  becoming  rarer  each  year.  I  noticed  a  pair  during  two  sum* 
wmn  in  East  Bradford,  and  have  observed  a  few  in  the  spring. 

9.  A.  vtreseeiu  Linn.,  Green  Heron.     Common  summer  resident 

(I  have  never  found  the  Night  Heron,  Nydicorax  nyrtiooryx  naevitis 
(Bodd.),  in  this  neighborhood,  though  I  have  seen  it  frequently  in  ad- 
jotaiog  parts  of  Dels  ware  Co.). 

10.  Porwana  sp..  Rail.  I  picked  up  a  badly  decomposed  specimen  of 
this  genus  on  a  country  road  in  late  summer — P,  Carolina  (Linn.)  ? 

11.  PKHohela  minor  ((imel.).  American  Woodcock.  Infrequent 
asifrant  during  the  early  spring  and  late  fall. 

12.  OnUinago  drlieata  (Ord.),  Wilson's  Snipe.  A  common  migrant 
in  the  early  spring  (March  16  to  April  25)  and  late  fall,  in  the  marshes 
along  the  Brandy  wine.  It  is  to  be  found  only  occasionally  in  higher 
localities  (West  (fOfihen). 

13.  Toitmta  mlHarixu  (Wilt.),  Solitary  Sandpiper.  This  species  ii*  a 
regular  migrant  in  the  late  spring,  when  it  is  often  found  in  flocks  of 
eooaiderable  size.  Though  I  have  never  seen  it  in  the  fall,  I  have  shot 
ooe  specimen  and  seen  others  in  the  »ummer,  so  that  it  is  quite  pnil>- 
able  thai  it  »f>nietinies  bree<)ii  here. 

14.  Hart mmia  ion f^imufia  ( Ik^hnt. ),  Hartrsmian  Sandpif>er.  Coni- 
■loo  summer  renident  in  the  hij^her  parts  of  West  Whiteland  townshi|>, 
bot  I  have  never  met  with  it  elsewhere. 

15.  Aditis  maeutaria  (Linn.i.  S|M>tted  8andpi|)er.  Common  summer 
resident,  mainly  along  the  larger  ■(reams. 

16.  A^iaiitis  urmifMlmata  Ii<inap.,  Semifmlmated  IMover.  I  shot 
two  adult  individusU  in  West  Goshen,  Sept.  12.  IMHM.  These  are,  I  l>e- 
liere,  the  only  tifiecimens  taken  in  thin  county. 

17.  A^.  rrtn/rnt  (Linn.).  Kiihleer.  Comnnin  nunimer  retitient ;  ar- 
rives in  the  spring  l>etween  Mnrrh  2*1  and  March  IHth. 

IS.  Co/inuj  rirf/iriiVifitu  <' Linn. ).  Hob-white.  Infre<)uent  resident  in 
this  vicinity,  thoufi^h  it  wa«  more  abundant  ten  yearn  ago. 
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19.  Bon(ua  umbelhu  (Linn.),  Rufied  Oroase.  I  saw  one  May  10» 
1890,  in  a  thicket,  a  mile  north  of  West  Chester. 

20.  Ectopistes  migrcUorius  (Linn.),  Passenger  Pigeon«  I  shot  one  in* 
dividual  of  this,  now  very  rare,  species,  Sept.  1, 1886,  in  Binninghaa 
township,  and  a  female  in  West  Goshen,  Sept  9, 1887.  Both  speci- 
mens were  in  immature,  plumage,  and  are  now  in  the  collection  of  iba 
Acad.  Nat.  Sci.,  Philadelphia.  I  believe  these  to  hare  been  the  lasl 
specimens  taken  in  eastern  Pennsylvania. 

2l.%Zenaidura  macrura  (Linn.),  Mourning  Dove.  Abundant  sam- 
mer  resident  (Earliest  arrivals :  March  16,  1885 ;  Feb.  22,  1886 ; 
March  3,  1887;  March  24,  1888;  March  14,  1889.  Bulk  arrived: 
March  26, 1886 ;  March  30, 1887  ;  March  31, 1888 ;  March  29, 1888). 

22.  Cathares  aura  (Linn.),  Turkey  Vulture.  Common  through  the 
spring,  summer  and  fall ;  in  mild  winters  a  few  are  to  be  seen. 

23.  Circus  hudaonius  (Linn.),  Marsh  Hawk.  Infrequent  summer 
resident. 

24.  Aceipiter  velox  (Wils.),  Sharp-shinned  Hawk.  Infrequent;  I 
have  observed  it  only  in  the  fall,  winter  and  spring. 

25.  A.  eooperi  (Bonap.),  Cooper's  Hawk.  Rather  infrequent  rea- 
dent. 

26.  Btiteo  horealis  (Gmel.),  Red-tailed  Hawk.  Common  resident; 
more  abundant  than  any  other  hawk. 

27.  B,  latiisimuB  (Wils.)/  Broad-winged  Hawk.  I  shot  an  adult 
male  in  West  Goshen,  April  22, 1891. 

28.  Falco  peregrinus  anatum  (Bonap.),  Duck  Hawk.  I  saw  a  speci- 
men in  the  flesh,  shot  in  East  Bradford,  Feb.  14, 1886.  This  specimen 
is  now  in  the  collection  of  Greo.  W.  Roberts,  Esq.,  West  Chester. 

29.  F.  columbarium  hum.  My  brother  shot  a  male  in  West  Goshen, 
Oct.  25, 1885. 

30.  F,  sparvarius  Linn.,  American  Sparrow  Hawk.  Common  real* 
dent,  though  not  remaining  through  severe  winters. 

31.  Pandion  halicutun  carolinctms  (Gmel.),  American  Osprey.  In- 
frequent; I  have  noticed  a  pair  on  several  occasions  during  the  sum- 
mer of  1888,  along  the  Brandy  wine  (East  Bradford).  This  pair  might 
have  been  breeding  in  this  vicinity.  Is  it  not  probable  that  many  of 
those  seen  in  this  county  have  crossed  over  from  New  Jersey  ?  (Earliest 
spring  date,  April  4, 1888). 

32.  Asio  aceiptrinus  (Pall.),  Short-eared  Owl.  A  not  infrequent 
visitant  in  the  winter  and  early  spring.  I  have  never  seen  it  in  the 
fall.     During  some  years  it  is  more  abundant  than  in  others.     I  hare 
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OMi  with  it  on  the  followiDg  occasions :  Feb.  17  to  April  13,  1888 ; 
April  6.  1890;  Jan.  8  to  March  13,  1891. 

33.  Megaseops  €utio  (Liou.),  Screech  Owl.    Common  resident. 

34.  Sywiea  nyelea  (Linn.),  Snowy  Owl.  A  few  are  seen  or  shot  eTerj 
•STere  winter,  and  I  have  seen  such  specimens  in  the  flesh. 

35.  Cveeyttis  amerieaniu  (Linn.),  Yellow-billed  (-uckoo.  CoromoD 
summer  resident.     Arrives  about  the  third  week  in  May. 

36.  C*.  erythrvphikalmM  (Wils.),  Black -billed  Cuckoo.  Summer 
resitlent,  less  abundant  than  the  preceding. 

37.  Crryle  aUyon  (IJnn.),  Belted  Kingfisher.  Common  summer 
resident,  remaining  until  about  December.  Arrives  in  the  spring  be- 
tween March  15  and  April  6. 

38.  Ihyobaies  viUosus  (Uun.),  Hairy  Wood|>ecker.  Infrequent  in 
the  fall,  winter  and  early  spring.  I  have  never  observed  more  than 
three  or  four  in  anyone  year.  (Earliest  fall  occurrence:  Sept.  10, 
1887  ;  latest  spring  occurrence:  April  14,  18M9). 

39.  Ik  puheseens  (Linn.),  Downy  Wood|iecker.    Common  resident. 
4<>.  Spkyrapirus  mnia  (Linn.),  Yellow-bellied  Sapsucker.     Kather 

common,  though  somewhat  irregular,  migrant  in  the  spring  (April)  and 
faU(Sepu2MtoNov.  21). 

41.  MehnerjteA  aythroeephahis  (Linn.),  Iie<i-heade<l  Woodfiecker. 
Common  summer  rt*sident,  e9|>e<*iaily  in  the  valley  of  the  Brandywine; 
much  less  abundant  on  higher  ground.  (Ksrlient  arrivals:  Msrch  11, 
li^>;  April  2M.  1891). 

42.  iolaptts  auroiun  (Linn.),  Flicker.  Common  summer  resident, 
the  mu»t  abundant  repreM*ntative  of  the  family,  with  the  fKissible  ex- 
ception of  the  I>owny  Wixnljiecker.  (Earliest  spring  arrivals:  March 
7.  1HM«  ;  March  23.  1887  ;  March  24,  1M88  ;  March  27.  1m^9.  Bulk 
arrived:  Aprils.  \f^i\\  April  10.  18>i7  ;  March  31.  18««  ;  March  31, 
1H^9;  April  15.  1M9I).     One  was  set'n  by  me  Dec.  22.  lHMf>. 

43.  .4M/n>j/*#miij  rori/rnt*  (Wils.;,  \Vhip-fKM>r-will.  I  heard  one  very 
plainly  on  April  27.  IHiil,  in  West  (ioshen  township. 

44.  ChonlfUrs  virginutnus  <(imel. ),  Ni^hthavrk.  liatber  common 
sumntrr  resident  in  certain  dry  and  n>cky  localities,  as.  e.g.,  the  *'  Bar- 
rens "  in  West  (foshen.  (Earliest  spring  arrivals:  March  15,  1M80; 
May  3.  1MH7;  May  9.  IHHM;  May  3.  iH[Hl  Bulk  arrivt^l :  May  11, 
iH^Mi;  May  19. 1^'<7.     Hetnains  in  the  fall  until  nearly  (K'tober». 

45.  Chnetura  jtrinr/ira  (  Linn. »,  Chimney  Swif\.  AbiiiMiant  summer 
rssideut.  <Earli«*^t  spring  arrivals:  April  !»'».  IHMT;  April  7,  1M8M  ; 
April  VJ,  18^i«:  April  13,  1891.  Bulk  arriv»s| :  April  24,  1HM6;  April 
3U,  18^7  ;  April  25.  In91.     Ixraves  in  the  fall  liefore  (M.  IOl 
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46.  Trochiliu  eolubris  linn,,  Rubj-tbroated  Hamming-bird.  BatlMer 
common  summer  resident  (Earliest  spring  arriTals:  April  14, 1886 ; 
May  9J887 ;  May  17, 1888 ;  May  2, 1897). 

47.  Tyrannus  (yranniM  (Linn.),  Kingbird.  Common  sominer  resi* 
dent  (Earliest  spring  arrivals:  April  2, 1885;  April  7,1886;  Maj 
4, 1887.    Bulk  arrived  :  May  5, 1887 ;  May  9, 1888). 

48.  MyiarckuM  erinUue  (Linn.),  Crested  Flycatcher.    Common 
mer  resident,  though  not  as  abundant  as  the  preceding.    (Earlk 
spring  arrival:  May  3, 1890.    Bulk  arrived  :  May  7, 1887). 

49.  Sayomis  phoebe  (Lath.),  Pewee.  Abundant  summer  resident. 
It  arrives  in  the  spring  much  earlier  than  the  other  flycatcbera. 
(Eariiest  spring  arrivals:  March  29,  1886;  March  27, 1887 ;  March 
23,  1889;  March  16,  1890;  April  8,  1891 ;  March  23,  1895.  Balk 
arrived :  April  3. 1886  ;  April  21, 1887). 

50.  Contapus  virens  (Linn.),  Wood  Pewee.  Abundant  summer  resi- 
dent, more  numerous  than  the  preceding  species.  (Earliest  spring  ar> 
rivals:  April  17, 1886  ;  April  28, 1891.    Bulk  arrived  :  May  7, 1887). 

51.  Empidonax  flaviventris  Baird,  Yellow-bellied  Flycatcher.  In- 
frequent if  not  rare  migrant  in  the  fall.  I  have  secured  only  three  or 
four  specimens,  but  have  seen  others  in  the  collections  of  local  ornith- 
ologists. 

52.  E,  virescens  (Vieill),  Acadian  Flycatcher.  An  infrequent  mi- 
grant in  the  spring. 

53.  E.  minimus  Baird,  Least  Flycatcher.  Infrequent  migrant  I 
shot  three  specimens  and  saw  another  in  the  month  of  May  (1890, 1891), 
but  have  never  seen  it  in  the  fall. 

54.  Cyanoeitta  tristaUi  (Liun.),  Blue  Jay.  Common  resident  in  thick 
woods  along  the  Brandywine,  less  frequent  in  higher  localities.  In  the 
winter  it  is  also  found  in  the  open  country. 

55.  Corrjw  om^r/ca/iiM  Aud.,  American  Crow.  Abundant  resident 
though  some  appear  to  migrate  in  severe  winters. 

56.  DoHchonyx  oryzivonis  (Linn.),  Bobolink.  Common,  occasion- 
ally even  abundant,  migrant  in  the  spring  and  fall.  In  the  former 
season  it  is  found  almost  exclusively  along  the  Brandywine,  but  in  the 
fall  is  frequently  met  with  also  in  the  uplands,  in  clover  fields.  (I 
have  the  following  notes  on  its  occurrence.  Spring  :  May  11-20, 1896; 
May  5-17,  1887;  fall:  Aug.  4-29,  1886;  Aug.  8,  1889;  Sept  25, 
1M90). 

57.  Molothrus  (iter  (Bodd.),  Cowhird.  Abundant  summer  resident 
(Karliej't  spring  arrivals:  March  13,  1887;  March  14.1889;  March 
15, 18in.  Bulk  arrived  :  March  24,  1887  ;  April  4, 1888 ;  March  28. 
1889). 
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M.  AgelttiHS  pkanioeus  (Linn.).  Rcd-wioged  Blackbird.  AbandiiDt 
Mnaier  rendeoL  (Earliest  tpring  arrivals:  March  8, 1887;  Febru- 
arj  22.  1888;  March  12,  1889.  Bulk  arrived:  March  13,  1887; 
March  17J888;  March  23,  1889). 

59.  ShumeUa  magna  (Linn.),  Meadow  Lark.  Abundant  resident. 
During  mild  winters  large  numbers  may  be  found  in  sheltered  valleys, 
while  in  severe  winters,  as  was  1895,  few  are  to  be  seen.  I  can  oorro* 
borate  the  fact  noticed  by  other  observers  that  this  species  in  the  cold 
aesMoo  always  migrates,  to  a  certain  extent,  by  leaving  the  higher 
ground  to  collect  in  the  valleys. 

60.  leients  tpurius  (Linn.),  Orchard  Oriole.  Rather  common  sum- 
mer resident,  but  less  abundant  than  the  following  species.  (Earliest 
spring  arrivab:  May  4,  1H87  :  May  3,  1890.  Bulk  arrived  :  May  7, 
1886 ;  May  5. 1887 ;  May  6, 1888). 

61.  /.  ^i6u/a  (Linn.),  Baltimore  Oriole.  Common  summer  resident. 
(Earliest  spring  arrivaU :  May  5, 1886  ;  May  1, 1887 ;  April  29, 1888 ; 
May  9, 1891.     Bulk  arrived :  May  7. 1886 ;  May  4, 1887). 

62.  SeoUeaphagus  earoHnus  (Miill.),  Rusty  Blackbird.  Saw  a  single 
individual,  Nov.  22. 1896. 

63.  (^isealtis quisrula  (IJnn.),  Purple  Crackle.  Abundant  summer 
resident.  (Eariicst  spring  arrivals:  Jan.  2,  Feb.  10,  1887  ;  Feb.  20. 
1888;  March  2,  18M9;  Jan.  29,  1890;  Feb.  2.  1891.  Bulk  arrived: 
March  M,  1M87  ;  Feb.  20. 1888  ;  March  1,  1890  ;  Feb.  24, 1891.  Utest 
oorurrences  in  the  fall :  Nov.  25,  18M7  ;  Dec.  20.  1889). 

64.  (J,  qmueula  (Bnrtu  (Ridgw.).  Bronte<i  (irackle.  I  have  a  single 
specimen  in  my  collection,  taken  in  Ka«t  Bradford,  April  30.  1889. 

65.  (hrpofianis  purpureuM  ((iroel.).  Purple  Finch.  I  have  person- 
ally obM^rved  thii  bin!  only  in  the  year  1887.  when  I  saw  a  number  of 
small  6ockf  from  April  26th  to  May  9th.  Acconling  U)  West  Chester 
papers,  they  were  ol>serve<l  also  in  the  following  spring.  It  would 
seem  to  be  an  irregular  tpring  migrant  in  thin  locality. 

66.  Ijoria  rurriro^nt  mtnor  ( Br<*hm.).  American  i^rossbill.  Infre- 
quent winter  resident.  1  have  found  it  on  only  two  occasions,  but  Mr. 
Josiah  Iloofies  has  ct>llected  it  quite  frr(|iu*ntly  in  the  Iloopes*  Numer- 
ias.  Went  (i<jahen. 

67.  Atiinikis  linnna  (linn.),  Iied|M>ll.  Irregular  visitant  in  excep- 
tionally cold  winter*.  I  have  neen  it  only  onc^.  on  March  24.  1HH8, 
when  I  noticed  a  fl<M*k  of  aUnit  a  dozen. 

08.  ^tNMii  trUttM  (Linn.).  American  <tuld6nch.  Abundant  res4dent« 
though  large  nunil>ert  migrst«*  in  severe  winters. 

69.  H,  pinus  {  Wils. »,  Pine  Siskin.     Irregular  winter  visitant    I  have 
it  twice,  a  aingle  individual,  on  Feb.  5,  1888,  and  a  small  flock  on 


628  TA«  American  Naiuralut,  [Jafyt 

the  22d  of  the  same  month.  I  also  noticed  a  flock  of  about  30  io  our 
apple  orchard,  from  April  28  to  Maj  7, 1897,  and  shotseTerml  indiTid- 
uals. 

70.  PoocaeUs  gramineus  (Gmel.),  Vesper  Sparrow.  Abundant  sum- 
mer  resident.  (Earliest  spring  arrivals:  April  5,1887;  March  31, 
1888 ;  March  28,  1889;  April  13,  1891  ;  March  29.  1895.  Bulk  air- 
rived  :  April  6, 1887  ;  April  1, 1888 ;  April  4, 1889  ;  April  19.  1890). 

71.  Ammodramtis  Mndvichensis  mvanna  (Wils.),  Savanna  Sparrow. 

Abundant  migrant  in  the  spring  and  fall.    (Spring  occurrences  noted : 

April  8-13, 1886,  March  28, 1889  ;  April  19,  1890;  April  18  to  May 

9,  1891). 

(  To  be  eontvitied,) 

Qn  the  Use  of  the  Terms  Heredity  and  Variability. — 
Recent  discussions  of  various  biologic  phases  of  evolution  have  become 
so  refined  that  our  attention  must  be  more  critically  given  to  the  exact 
meaning  which  each  writer  fdves  to  the  terms  he  uses.  Each  muthoTp 
having  some  special  point  to  emphasize,  gives  his  own  particular  defini- 
tion to  common  terms,  and  so  makes  a  direct  comparison  of  his  propoai* 
tions  with  those  of  other  writers  impossible.  A  great  deal  of  time- 
patience-consuming  controversy  finds  room  in  mere  quibbles  of  woida 
without  essential  disagreement  of  ideas.  Even  the  terms  "  heredity  ** 
and  "  variability,"  standing  for  the  very  foundation  blocks  of  evolutioo, 
suffer  seriously  from  this  duplicity  of  definition. 

It  has  long  seemed  to  the  present  writer  that  considerable  polemic 
friction  could  be  avoided  without  a  re-definition  of  these  two  important 
terms  if  the  relatioDship  of  the  two  notions  were  more  accurately  and 
generally  apprehended.  Heredity  and  variability  are  so  commonly 
placed  in  antithesis  that  we  unconsciously  assume  that  they  expreas 
qualitative  differences.  But  they  do  not.  In  relation  to  each  other 
their  significance  is  purely  quantitive.  In  the  quantitive  scale  they 
designate  supplements.  If  one  race  manifests  variability  more  than 
another  it  manifests  heredity  by  so  much  less.  If  variability  increaaea 
in  a  variety  heredity  wanes.  If  the  inheritance  of  likenesses  ))ecomea 
more  marked  we  say  that  variation  is  growing  less;  our  variety  is  be- 
coming "  fi.xed.*'  Thus  heredity  and  variability  really  stand  to  each 
other  as  heat  and  cold, — as  positive  and  negative.  And  a  perfectly 
accurate  nomenclature  could  dispense  with  one  or  the  other.  But 
while  both  terms  are  still  conveniently  retained,  as  are  the  terms  heat 
and  cold,  it  is  extremely  desirable  that  their  unity  of  application  be 
observed. 

If  this  complimentary  nature  of  heredity  and  variability  were  more 
keenly  appreciated  many  evolutionary  misunderstandings  would  be 
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fofMUlled  at  their  verj  beginningrt.  Thus  il  has  been  usual  for  philoso* 
pbera,  like  Lamarck,  Nageli  andEimer,  to  assume  that  the  exact  repro- 
duetioD  of  likeness  was  the  origioal  characteristic  of  organic  reproduc- 
lioii,  and  that  variability  is  an  anomaly  to  be  accounted  for.  This  is 
Bov  met  by  Bailey's  contra-assumption  that  unlikeneas  marks  all  un- 
aophisticated  reproduction,  and  that  '*  heredity  is  an  acquired  char- 
•elcr/*  Both  are  equally  assumptions  and  equally  gratuitous.  What 
we  actually  knau?  is  that  among  different  races  the  average  degree  of 
tikeoeas  between  succesflive  generations  differs.  We  also  know  that  the 
degree  of  likeness  fluctuates  from  generation  to  generation  in  the  same 
race.  We  do  not  know  of  such  a  thing  as  al>iK)lute  likeness,  nor  do  we 
know  the  complete  absence  of  heredity.  The  only  thing  that  we  do 
know  u  that  similarity  begets  similarity.  That  like  begets  like,  or 
onlike  begets  unlike  can  be  true  only  by  a  quibble  of  the  terms. 

In  dealing  with  this  subject  in  a  very  critical  class  of  students  we 
have  so  much  felt  the  need  of  more  precise  nomenclature  that  I  have 
given  the  name  of  the  allophysicai  law  to  the  formula  "similarity  be* 
gala  similarity.'*  Heredity  is  then  retained  in  its  absolute  sense  (the 
sense  in  which  it  is  actually  most  use<l)  as  a  convenient  lero-point  from 
which  to  measure  variability.  But  the  normal  cause  of  reproduction 
is  not  conceived  to  l>e  the  repetition  of  exact  likenesses,  nor  of  total  un- 
likeoeaws,  but  is  understood  to  follow  the  allophysicai  law. — P.  A. 
WAr<iii. 

Zoological  News. — Acrording  to  Mr.  K.  II.  L. Schwartz, Spi nils 
is  in  its  anst4)n)y  closely  relat<*d  to  Sepia.  An  to  its  descent  the  author 
finals  that  il  has  Imh^u  derivc<l  tVoui  the  lielemnitCM  through  Spirulims- 
tra,  thus  reversing  lh<*  pn»c(i«i«  ^et  forth  in  an  authoritative  article 
recently  publisluNl.  Mr.  Si*liwartz  hsM^it  his  ronchiHonn  u|M)n  thei*tudy 
of  sectionn  of  th<*  nhcll  piisniii^  through  all  the  whorlr*  in  the*  plane  of 
or>ilin);.  wh<*reby  the  utructure  t»f  the  walU  and  M>pta  iire  well  ex|K>M*d. 
(Journ.  Marine  Zool.  iin<l  Micron.,  Vol.  II,  No.  <».) 

Nineteen  sjxHMei*  nnd  mibii|»oeie«  of  Vole**  are  reot>pniie<l  by  .Mr. 
Bailey  n^  inhabiting  (*finndn  tun]  the  rnit4*<l  Stat*i«.  <^rth<*M*.  6ve  nre 
des(*ril*e<l  as  n«'W.  Conreniini:  the  hnhitji  of  thesie  nnininU  the  nuthor 
statr*  that  thev  do  u**\  hilHTtmte  in  winter,  nor  hn«  he  ever  found  evi- 
denor  of  their  Rtnrin^  provision.  They  niitke  httn:  tiinneU  under  the 
•now,  throutrh  whieh  thi*y  travel  nliont  in  mifeiy  whih*  they  procure  the 
lender  ((ra««  hlndeit  and  ri|H*  hmhIs  ti}«  en*>ily  from  t)i«'  i*urfac<*  of  the 
ground  a«  when  the  white  hinnki't  \n  not  iihov«*  tliem.  •  Prooeetls. 
Biol.  .Skt   Washin^rton.  Vol.  XI,  IMilT.) 
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A  late  number  of  the  Prooeeda.  Phila.  Acmd.  ooDtaiDS  an  anatomiea] 
description  of  Tanius  fuaeus,  bj  Dr.  Harrison  Allen.  The  author  de» 
scribes  the  superficies,  auricles,  rugae,  bones  and  muscles  and  compares 
them  with  the  account  of  the  corresponding  parts  in  the  allied 
Tarsius  tartius  as  given  in  Burmebter's  monograph.  Dr.  Allen 
into  some  detail  which  is  lacking  in  Burmeister's  paper,  notablj  ftill 
descriptions  of  the  teeth,  with  figures ;  and  notes  on  the  mechaniam  of 
the  limbs.     (Proceeds.,  Phila.,  Acad.,  1897.) 


ENTOMOLOGY.' 

Miss  Ormerod's  Report. — A  perusal  of  Hiss  Ormerod's 
report  on  the  injurious  insects  of  Great  Britain  for  1896,  showa  that  the 
insect  pests  on  the  other  side  of  the  Atlantic  dififer  but  little  from  thrfr 
cousins  here  in  their  methods  of  attack.  In  fact,  in  many  instances  tboy 
are  identical,  portions  of  the  report  treating  of  the  codlin  moth  (Ostp^- 
eapm  pomonella),  Asparagus  beetle  {Orioeerie  aeparagt)  and  aereiml 
other  on  1  j  too  common  American  insects.  There  are  numerous  injnrioas 
insects,  however,  at  present  confined  to  the  Old  World,  manj  of  which 
in  time  are  likelj  to  gain  foothold  here,  and  against  the  intrododioD  of 
which  we  cannot  be  too  careful.  Notice  the  devastation  wrought  bj  the 
common  cabbage  butterfly  {Pieru  rapct)  which  in  a  few  jears  after  its 
introduction  had  spread  from  the  Atlantic  to  the  Pacific,  and  jet  in 
England  it  is  usually  considered  as  of  minor  imjiortance  compared 
with  its  larger  relative  Pieris  bras^ica.  The  gypsy  moth  is  another 
example  of  the  alarming  spread  of  an  insect  in  a  new  country  when 
unchecked  by  its  natural  enemies.  Hundreds  of  thousands  of  dollars 
have  been  spent  by  Masfachusetts  in  an  endeavor  to  eradicate  it  mAer 
it  had  gotten  a  strong  foothold,  all  of  which  might  have  been  saved 
bad  the  attempt  been  made  in  time.  And  now  according  to  the  news- 
papers another  undesirable  emigrant  has  arrived  on  the  scene  in  the 
form  of  the  **  brown  Uiiled  moth  "  and  established  itself  in  the  yerr 
midst  of  the  gypsy  moth  infesteii  region  in  a  strip  a  '*  mile  long  by  half 
a  mile  wide ''  in  which  it  has  "  stripped  the  most  of  the  fruit  and  many 
of  the  shade  trees."  The  insect  from  its  life  history  would  seem  to  be 
an  easy  enemy  to  fight  and  should  it  be  as  dangerous  as  reported  will 
probably  l>e  stam{)ed  out  with  little  trouble  unless  it  has  a  greater 
range  than  was  supposed.     But  if  the  few  people  who  noticed  it  in  pre- 

'  Edited  by  Clarence  M.  Weed,  New  Hampshire  College,  Durham,  N.  H. 
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TMMts  jeari  had  but  had  a  knowledge  of  entomology,  who  knows  what 
might  have  been  saved. 

The  Twentieth  Report  shows  the  same  |>ainstaking  care  in  its  prepara- 
lioo  that  have  characterixed  its  predei*es«ors.  It  has  as  a  frontispiece 
m  half-tone  portrait  of  the  author's  sister,  Miss  Georgiana  E.  Omierod, 
who  so  long  oollabomted  in  the  entomological  work,  and  who  died  dur- 
ing the  year.  American  entomologists  generally  have  felt  much  sym- 
fiathy  for  MissOrmerod  in  this  loas  and  will  read  with  interest  the  touch- 
ing tribute  in  this  report. 

A  large  number  of  insects  are  treated  of  by  the  author  of  the  repot t, 
and  several  new  illustrations  embellish  its  |>ages. 

Lepidoptera. — Under  the  names  Ptilodontida?  and  Melalophidje, 
Mr.  Harrison  G.  Dyar*  has  made  a  generic  revision  of  the  North  Ameri. 
can,  European  and  Indian  membertof  that  group  of  moths  until  recently 
known  as  Notodontida*.  He  separates  the  two  groups  or  families  on  lar- 
val characters.  The  lowest  genera  (e.  g.,  Gluphisia)  present  ''smooth 
larva  with  simple  seta* ;  others  have  variously  humped  or  otherwise  mod- 
tiled  bodies.  Then  follows  a  group  in  which  the  moths  tend  to  loae  the 
tongue  although  not  sharply  marked  off  by  this  character.  The  larvae, 
however,  are  hairy,  that  is  they  have  develofied  warts  and  secondary 
hairs.  The  wart  formation  is  peculiar  being  characterized  by  three 
warts  above  the  stigmatical  wart  on  the  thorax,  and  thus  contrasting 
with  the  parallel  wart  foriiiation  in  the  Arctiid  allies,  another  great 
branch  of  the  liombyces.  At  Hrst  all  the  warts  are  in  line  but  soon  we 
reach  fiirms  (r.  tj.,  ApaitloHes)  in  which  the  central  wart  is  moved  back 
oat  of  line.  At  this  |»oint  a  large  group  of  moths  in  India,  has  diverged 
from  the  type  hniing  one  vein  of  the  fore  wings.  These  are  the  true 
Eu|ilerotid«  and  form  the  highest  group  of  the  PtiliMlont  allifS.  The 
line  it,  however,  alniont  directly  continued  by  the  Kuro|)ean  genus 
I^ffm>nia  ( frenulum  gone;  into  the  Lachneid:«*  (cubitus  4-branched), 
the  larvs  remaining  trui*  to  ty|)e  but  becoming  gradually  more  s|>ecial* 
iced  to  culminate  in  the  I^chn«*i(lt/'  The  Kuptcrotida"  are  not  treated 
of  in  the  revinion.  As  niny  l>ei«een  the  fin«t  division  is  much  the  larger, 
but  the  sei*on<l  contains  mich  well  known  forms  a*  l>atana,  Melalt»pha 
(Ichthyura)  and  ApatelfMlea 

ICcNetll  on  Tryxalinac.— The  Davenport  Academy  of  Natural 
8cieaces,  has  just  pul>lislii*<l  in  an  octavo  |Mim|ihU*t  u(W>  pngtw  and  pix 
admirable  plates,  IVof.  J.  McNeilTn  Itevjpion  of  the  Tryxalinac  of  North 

* TrmnMctiooi  of  Aroeru-mn  Knt«>nioIrifcical  S»i**trtT,  XXIV.  l-'iO. 
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America.  It  is  one  of  the  most  important  pieces  of  recent  work  done  oo 
the  North  American  Orthoptera  by  American  entomologists ;  for  the 
Tryxalinae  have  been  one  of  the  least  known  though  richest  groapa. 
The  classification  is  an  independent  one  and  does  not  follow  verj  cloaelj 
Brunner's  general  outline  of  the  TryxalinsB  of  the  world  given  fbar 
years  ago,  and  which  contains  a  relatively  small  proportioo  of  tbe 
genera  recognized  by  McNeill.  Altogether  75  species  are  entered, 
referred  to  31  genera  of  which  11  are  proposed  as  new.  Only  ten  new 
forms  are  described  which  is  an  astonishingly  small  number  for  the 
country  since  several  new  forms  have  been  found  in  the  East  within 
recent  years  and  a  great  deal  remains  to  be  done  even  here.  A  full 
figure,  generally  with  considerable  additional  detail,  is  given  for  eech 
genus^  but  unfortunately  the  enlargement  above  nature  is  not  indicated. 
This  memoir  places  our  small  grasshoppers  on  a  very  different  hnais 
from  that  on  which  they  stood  before  and  the  figures  alone  are  a  strik- 
ing addition  to  our  means  of  study  and  determination. — Ptyehet  VoL 
VIII,  No.  352. 

John  L.  Curtis. — Mr.  John  L.  Kellogg  in  the  Entomologicml 
News  for  April,  1897,  in  a  sketch  of  the  life  of  John  L.  Curtis  savs : — 
'*  The  name  of  Mr.  Curtis  is  not  familiar  to  entomologists  but  I  wish  that 
some  particulars  of  the  brave  life  of  this  student  of  entomology,  may  be 
known  to  those  whose  attention  may  be  arrested  by  the  unknown 
name. 

"John  L.  Curtis,  of  Oakland,  Cal.,  died  at  twenty-five.  During  the 
twelve  years  preceding  his  death,  his  waking  hours  were  passed  in  a 
wheeled  chair.  A  paralytic  affliction  deprived  him  of  the  use  of  tbe 
muscles  of  body,  legs  and  arms  except  those  of  his  wrists  and  hands. 
His  consolation  and  delight  were  found  in  the  study  of  Natural  history. 
Afler  caring  for  and  watching  a  solitary  spider  kept  in  confinement  for 
several  years,  he  began  with  earnest  zeal  the  careful  study  of  spiders. 
His  friends  sent  them  to  him  in  such  numbers  that  at  times,  he  had  i^ixtv 
or  seventy  sj^cies  under  ohfjervation.  Wheeleii  by  a  companion  along 
hedge- rows  he  observed  them  in  their  natural  homes  and  collected  them. 
After  three  years  of  delighting,  absorbing  study  his  eyes  so  failed  him, 
that  he  was  limited  during  two  years  to  one  half  hour  a  day  to  micro- 
scopic or  minute  examination.  In  the  last  two  years  of  his  life,  bis 
health  failing  constantly,  he  devoted  himself  exclusively  to  the  observa- 
tion of  the  new  spider  described  elsewhere  in  the  News.  He  devised 
ingenious  methods  of  feeding,  housing  and  watering  his  spiders.  He 
njade  exhaustive  observations  of  their  everv  habit  and  recorded  all  in 
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and  dniving.  Untrained,  inert,  helpless,  tortured,  his  patient  en- 
cliimaflic  derotioD  to  his  studies,  has  enabled  him  to  add  something  to 
oar  knowledge  of  living  things  and  to  find  for  himself  happiness  in  the 
midst  of  affliction.^ 

The  description  of  the  new  spider  is  given  in  the  same  number  and 
the  substance  of  part  of  the  author's  notes  in  the  species.  Probably 
Bo  species  of  insect  has  ever  been  described  with  such  copious  notes  as 
to  its  life  historj  and  habits  as  in  this  case. 

Hemipterm. — Mr.  B.  M.  Duggar*  has  made  a  studj  of  a  bacterial 
disease  of  the  Squash  bug  (Atuua  triMU).  and  publishes  a  series  of 
ezpenmentf  on  the  inoculation  of  other  insects  with  the  culture. 

The  toiic  properties  of  the  bacillus  were  very  marked.  Fmro  one 
of  the  early  isolation  cultures  several  colonies  of  the  dinease  bacteria 
were  removed,  **  and  diffused  in  a  small  quantity  of  distilled  water  tf> 
serve  some  inoculation  puqKwes.  On  immersing  young  M^uasb  bugs 
ia  this  solution  death  followed  almost  instantly. 

With  nymphs  somewhat  older  the  effect  was  not  so  rapid  but  the 
lni|p>  toon  succumbed.  Young  chinch  bugs,  flies  and  other  insects  stiff- 
ened as  if  dead  on  being  immerscKi  from  one  to  several  minutes.  Many 
of  the  hard  shelled  insects  if  removed  immediately  on  becoming  rigid 
recover  in  a  few  minutes  sufficiently  to  crawl  sway  ;  but  even  these 
die  if  immersed  in  the  solution  for  a  lon^r  time." 

Messrs.  Herbert  (>HlM)rn  and  E.  I>.  Hall*  have  publii^hed  tho  results 
of  a  study  of  the  lift*  histories  of  the  grass  ffe«lin^  Jassida*.  The  ni<»re 
Iteoeral  results  of  their  investigations  show  that  so  far  as  known  all 
sperien  de|iosit  rggs  upon  the  utom  under  the  leaf  iiheath«  of  the  plants 
used  as  fcM>«i.  and  that  the  ii|>e4'ies  have  as  a  ruU*  deridtNl  limitation  as 
In  fixMl  plant,  but  that  th«*  adults  art*  m(»re  ^iieral  fee<k*ni.  Sime  of 
ibe  siiertfs  have  but  one  briKxl,  others  two  and  ittill  oth(*n*  tlir<*t*  in  a 
season  and  the  ordinary  life  of  a  brui>d  dmit  not  eiciMil  two  nionthn. 
Home  twenty  four  s|M*oies  are  note<l  as  injurious  t4»  ^rm^M»vf»ral  of  wliirh 
are  undtmrribed.  Technical  df^ncriptionn  of  hitherto  undrscTilM^il  fornin 
will  ap|>ear  in  a  forth-roniin^  pa|H*r  in  tlu*  rroct^Hlingn  of  the  loita 
Arsflemv  of  Natural  S<'i«»ncfj«. 

Mr.  J.  li.  Smith^  hai«  niiidt*  notes  on  the  life  history  of  th<*  harU«<|nin 
cabbage  tnig  and  melon  plant  Ioiim*  •  Mnrgnntut  hinlrinuirn  and  Aphis 
fnwfpii)  with  preventive  and  r<?ine«lial  meaiiumi. 

*lUall    111.  >UU  Uh   of  N»L  lli^torT.  IV.  aiO  .Cl^ 

*lUx\\   :U,  Iowa  Asri    Ki|H    Suuon 

•  Nr«  Jeff«7.  AfH    Kip.  Ma  .  Hull  .  Vl\ 
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Alternation  of  Generations  in  Cynips  calicis. — A  recmt 
paper  by  Prof.  M.  W.  Beijerinck  in  Architfes  neerlandaUes  d.  tcL  ear.  e. 
ixat.  (tome  XXX,  Hvr.  5)  brings  to  light  a  very  interesting  case  of 
alternation  of  generations  in  the  genus  Cynips  as  restricted  by  Majrr. 
Cynips  calicis  is  a  large  agamic  gall  fly,  produced  from  a  rather  large 
irregular  gall  on  the  acorns  of  Quercua  pedunailata.  This  gall  is  rich 
in  gallic  acid  and  is  of  commercial  importance  in  parts  of  southea^tero 
Europe.  In  begins  to  develop  in  May,  falls  to  the  ground  in  autama, 
and  does  not  decay  for  several  years.  A  portion  of  the  flies  come  out 
at  the  end  of  the  first  winter  and  the  remainder  at  the  end  of  theseoond 
winter.  The  fly  which  emerges  from  this  gall  is  incapable  of  prudoo* 
ing  it.  The  eggs  of  Cynips  calicis  are  not  deposited  on  Querms  pedum* 
culata  at  all,  but  on  another  species  of  oak,  Quercus  eerris.  Cynips 
calicis  emerges  in  March  and  at  this  time  the  acorns  of  Q.  peduttculaia 
do  not  exist  even  in  embryo,  and  are  not  in  condition  for  eggs  to  be 
deposited  in  them  until  fully  two  months  later.  The  eggs  of  Cynip§ 
calicis  are  deposited  in  the  young  anthers  of  Quercus  cerris  and  from 
this  oviposition  results  a  conical  tiny,  hasty  gall,  very  easily  overlooked. 
Out  of  these  galls  in  about  two  months  emerge  tiny,  smooth  gall  fliea» 
male  and  female,  which  belong  to  the  genus  Andricus.  These  flies  im- 
mediately pair  and  the  females  at  once  deposit  their  eggs  on  the  now 
ready  young  acorns  of  Querctis  pedunctilata,  and  around  these  develop 
the  large  galls  of  the  Cynips  calicis.  The  author  was  led  to  these  dis- 
coveries by  the  fact  that  Q.  pedunculata  bears  no  galls  of  Cynips  caliei» 
iu  the  Netherlands  except  when  an  occasional  tree  of  Q,  eerria  happens 
to  have  been  planted  in  the  vicinity  of  the  other  species.  His  observa- 
tions and  experiments  cover  a  period  of  several  years,  and  there  seems 
to  be  no  doubt  of  his  having  proved  his  points.  It  is  sug^^ted  that 
the  galls  of  Cynips  ctdicis  might  be  made  commercially  important  in 
the  Netherlands  by  generally  planting  Q.  cerris  in  the  groves  of  Q. 
pedunculata.  Of  course,  the  thought  lies  very  near  that  other  species 
of  Andricus  simply  represent  the  sexual  stage  of  8|)ecie8  of  Cyni|)s, — 
Erwin  F.  Smith. 

General  Notes. — Mr.  F.  II.  Chittenden*  has  prepared  a  collect iua 
of  articles  on  little  known  insects  affecting;  stored  vegetable  prmlucts. 
Notes  are  given  on  a  numl)er  of  insects,  some  of  which  are  previou»ly 
unrecorded  from  America,  and  may  prove  decidedly  injuriou<»  in  the 
future. 

*  U.  S.  I)ept.  of  Agri.,  Div.  of  Entomology,  Bull.,  No.  8 — New  Seria». 
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Mr.  Claude  Fuller'  of  the  Technological  Museum,  Sydney,  has  de- 
•cribevl  and  figured  a  Tery  fieculiar  gall  from  a  common  Australian 
plant,  which  beam  a  striking  resemblance  to  a  caterpillar  with  its  head 
and  anterior  parts  of  iu  body  thrown  buck  in  au  "  attitude  of  defetise." 
Xcitber  '*  beetles  nor  inquilines  seeking  a  suitable  rearing  ground  for 
tketr  young  would  be  attracted  by  a  caterpillar/'  thus  protecting  the 
inhabitants  from  injury  from  that  source  and  though  *' insectivorous 
and  predaceous  birds  might  be  attracted  by  it,  they  would  at  once  be 
repelled  by  iu  woodiness  while  small  wood  pecking  species,  which 
might  prey  on  its  inhabitants  would  seldom  be  attracted  by  its  appear- 
ance." 

Dr.  Otto  Lugger^  has  prepared  an  extended  re|K)rt  of  the  insects 
iojurious  in  1896,  and  of  the  parasites  of  man  and  the  domestic  animals. 
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Breeding  Habits  of  the  Spotted  Salamander.— The  instincts 
and  habits  connected  with  the  process  of  fertiliiation  in  the  tailed  am- 
|>bibia  are  so  remarkable,  that  even  a  few  imperfect  observations  on 
processes  in  our  ciimmon  i^alamander  (simbltfatoma  punrtatnm) 
w<»rth  recording  in  the  ho|>e  of  aiding  in  some  future  comparative 
study  that  may  throw  light  u|k>u  thi*«  puzzling  chapter  in  Natural 
Ilistorr. 

Hince  (tasco'  and  Zellcr*  nhowed  that  the  Kunifiean  triton  and  several 
other  talamanders  have  an  int<*rnal  fertilization  and  yet  no  copulation, 
Jonlan/  and  alst*  ^tage/  huvedc^ril>e<l  murh  the  tame  series  of  events 
ia  our  common  newt  {/Pirmuctulus  viridrjtrens),  while  Kitter^  has  re- 
oently  found  niniilar  phenomena  in  the  west4*ni  newt  (/>.  toro$u$). 

*  Afrirtiltiirml  <iaiHtr  of  N< «r  SkuIi  Walm,  VII.  fill? 
*Minnr*oU.   \Kr.  Kxp.  Scm..  liiill    -IH. 

'  Kdilnl  bj  K  A.  Ati(ln>fr*,  lUltimorr,  Md..  to  whom  •hntnu'la.  rvTirtra  mnd 
prtlimiiiarj  u^Am  nuijr  t>r  «k«nL 

*<«li  anuiri  del  triumr  aliK^itn;.  Unirvft.  l*^HO.  And   Lt«»  »tiKMir»  «lt<«  AzultHrU. 

*  I'rtwv  di«*  iWfnirhUiii^  Ik^  dfii  l'r<Mi«lrn.     /«*il    f   »i».  '/ahA.,  1v,«0.  XLIX 
*!^«maAt4>|ih<>rt!i*  of  IKriiivt  (vlu^.    Jotirnsl  of    Mur|di<dof(T.   V.   \s\t\  ;    and 

llahiu  Slid  I»rT«*li>|mi«*n(  of  tht*  Nrtrt       Idrni  .  Vlll.  !***.! '.. 

*Ufe  lli»l<irf  of  (hr  V«-rmillioii-«|K>lle<i  Nrtit.     AMtit.  Nat..  1)«h..  iHVl. 

^  IhcAjclylt**  l4>ru*ii.       I'rxM'.  (  •!.  Acad   Nat  Sci.  7mo\.,  Vol.  1.  Jail.  1\  1897. 
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From  the  excellent  and  detailed  accounts  given  bj  Jordan  we  tearn 
that  during  great  sexual  excitement  the  male  claspe  the  female  firmlj 
for  a  long  time ;  then  the  animals  separate  and  a  remarkable  pi 
follows,  the  male  going  in  advance  deposits  sperm  in  special 
spermatopbores,  which  are  taken  up  by  the  female  and  tabeequeiitiv 
used  in  fertilizing  the  eggs  before  thej  are  laid,  that  is,  the  sexual  em- 
brace does  not  lead  to  transfer  of  sperm  directlj,  but  to  subeeqoeoi 
deposition  of  sperroatophores  that  are  gathered  up  bj  the  female.  Thew 
spermatopbores  are  small  gelatinous  masses  containing  sperm,  and  are 
taken  into  the  cloaca  of  the  female  as  she  walks  over  them. 

Apparently  much  the  same  series  of  events  takes  place  in  the  breed* 
ing  of  Amblystoma.  About  Baltimore  the  eggs  of  this  large  salainao- 
der  are  very  abundant  in  March  and  even  in  February  in  small  pocdsin 
the  woods,  but  the  adults  are  then  rarely  seen.  Since  1 878  and  '79  when 
F.  S.  Clarke^  succeeded  in  obtaining  a  male  and  a  female  and  saw  the 
eggs  deposited  in  captivity,  the  adults  have  very  rarely  been  taken  at 
the  breeding  season.  Even  when  small  pools,  but  four  feet  wide  and 
nine  inches  deep,  were  thoroughly  raked  out  before  and  after  the  eggs 
appeared,  no  adults  were  found,  so  that  it  was  inferred  that  the  laying 
takes  place  in  the  night  and  that  the  adults  may  even  leave  the  water 
every  day  to  conceal  themselves  under  stones,  etc.  But  this  spring 
Mr.  M.  T.  Sudler  found  a  female  moving  away  from  ■  bunch  of 
early  in  the  morning.  This  specimen  kept  isolated  laid  many 
and  as  these  developed  into  normal  larvie,  the  existence  of  internal  fer- 
tilization was  proven. 

In  thet^  small  pools  the  laying  of  amblystoma  eggs  was  prece<ied  by 
24  hours  or  so,  last  year  and  this,  by  the  occurrence  of  while  specks 
formed  in  lines  on  the  dead  twigs  and  leaves  covering  the  bottom. 
These  objects  were  quite  conspicuous  when  the  water  was  clear,  and 
were  at  first  thought  to  be  some  fungus  growths  from  dead  twigs,  but 
on  examination  proved  to  be  gelatinous  pyramids  or  irregular  cones  of 
clear  material  bearing  glolmid,  opaque,  white  enlargements  at  the  tips. 
Each  was  about  one  half  an  inch  high  and  firmly  attached  to  a  dead 
twig  or  leaf,  generally  at  the  edge  of  the  latter  as  might  be  the  case  if 
put  down  from  the  clasping  lips  of  the  cloaca  of  AmhlvFtoma.  Dis- 
tributed at  intervals  of  a  few  inche«»  they  formed  lines  of  several  to  a 
dozen.  Microscopic  examination  showed  the  opaque  tips  to  be  a  mass 
of  coiled,  densely  packed  filaments,  highly  refracting  and  at  6rst  Mght 
apparently  with  no  ends,  yet  appropriate  stains  differentiated  the 


'The  I)i*velo[nnent  <>f  Amhly^totun  punctatxun.      Slu<liej»  Biol.  I-ab.  J.  H.  I*., 
Vol.  I.  Baltimore,  LSTO. 
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timl  parU  of  f  permatotoa  and  showed  that  these  threada  might  well  be 
Uie  veiT  Urge  sperms  of  Aroblrstoma,  seen  and  measured  bj  8.  F. 
Clarke.  Tbeae  mattes  thus  agree  eesentiallj  with  the  sperm atophorea 
of  ocher  tailleas  amphibia  ;  they  are  more  slender  and  higher  than  those 
of  Diemyctylus,  but  built  on  the  same  general  plan,  and  much  lest 
oomplex  ID  form  than  thoae  of  the  European  triton. 

Though  it  is  most  probable  that  thete  )>odies  are  the  sfierroatophorea 
<iepo«led  by  the  male  Amblystoma  before  the  female  lays  the  eggs,  yet 
it  ia,  perbapa,  potable  that  they  may  yet  prove  to  be  but  preliminary 
Atlampts  at  egg  laying ;  the  female  depositing  some  sperm  within  such 
tccrefioo  at  it  normally  formed  about  the  eggs.  But  this  latter  at- 
asiaipUoa  teemt  tcarcely  tenable. 

We  may  conclude:  (1).  Fertiliiation  in  ^4iii6/ys(ofiia  puneiatum  it 
tBtemal  (at  leattin  the  cate  oliterved).  (2).  8permcontainiDg  maaset 
•re  oltcn  depoaited  before  the  eggs  are  laid  ;  theee  are  probably  sperm- 
•tophores  put  down  by  the  male.  (3).  We  may  infer  that  the  female 
gmtlMn  up  the  sperm  from  some  of  the  s|)erraatophores  and  that  through 
tliit  act  the  eggs  are  fertilized. — E.  A.  Andrkwh. 

Cell  Division  and  Nuclear  Division. — Boveri*  hat  repeated 
ktt  Double  attempts  to  fertilize  non-nucleated  pieces  of  the  eggs  of  one 
apectca  (if  sea-urchin  {Echinta  tuherruiatus)  with  the  s|)erni  of  another 
(Sir^mgylorrntroittM  lividus)  and  finds  incidentally  some  remarkable 
illualnitions  of  the  inde|ien«icuce  of  nucleus  and  centroi«ome,  anduf  the 
coQDectiou  between  the  nuclcun  and  cell  division. 

Id  m<Mt  cases  where  only  one  ii|>erni  enters  such  a  non-nucleated 
piece  of  egg  of  another  s|iec'ieit  the  6n»t  (*ell  division  results  in  forming 
two  manses — one  with  all  the  nuclear  matter  of  the  sfierm  the  otlier  with 
ooe  ceotr«MM>me  and  no  nuclear  matter.  The  mass  with  the  nucleus 
continues  to  divide  and  fornui  a  small  blastula  that  may  live  three  days. 
Tbe  other  doeii  not  <livide  but  remains  as  a  single  mass  adj accent  Ut 
the  dividing  cell ;  inside  it,  however,  the  centrosome  does  divide  and 
vttb  the  mmr  rhythm  at  in  the  timt  mass,  so  that  there  are  ultimately 
m  large  numlier  of  centrosonie«  and  stam  in  a  single  cell  or  non- nucleated, 
aodivide<i  maai. 

lo  fart  the  «*ehtr(H4)ni(«  go  through  all  the  phases  they  would  in  cell 
divisi(»n.  though  the  nucleufi  m  ahs4*nt ! 

Various  facts  and  conitiderations  leail  the  author  to  think  it  likely 
that  the  mitotic  phenomena  are  started  by  (Mnditions<if  the  protoplasm 
ikal  aflect  l»oth  the  centroiionie  and  the  nucleus  and  lead  them  to  gu 
tkrt>ugh  their  characterintic  changes,  inde|H*ndently  of  one  another. 

•1*^    Med   V«frin.  Wurtburf.     (tet..  l»9a. 
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From  the  behavior  of  eggs  that  are  entered  by  two  or  more 
the  author  concludes  that  cell  division  does  not  take  place  wiiboiit 
nuclear  division.  In  these  cases,  at  least,  the  egg  divides  into  two,  or 
into  four  cells  or  partly  divides  according  as  the  asters  have  a  Dockar 
spindle  between  them  or  not. 

Moreover  it  is  not  the  mere  presence  of  the  nucleus  that  is  DeoeHarj 
for  cell  division  but  the  nucleus  must  be  connected  with  the  cenlroeomec 

Visible  Complexity  of  Protoplasm  in  Certain  Eggs. — ^Tbe 
great  advances  which  have  been  made  since  the  days  when  the  Dodeos 
of  an  egg  was  spoken  of  as  a  mere  vesicle  with  one  or  more  '^  spots*'  io 
it  are  well  illustrated  by  the  elaborate  study  made  by  the  Abb^  Camoy* 
with  assistance  of  H.  Lebrun. 

With  remarkable  patience,  skill  and  trained  imagination  M.  Camoy 
has  unraveled  the  complexities  of  structures  seen  in  many  thousands  (^ 
sections  of  the  eggs  of  certain  salamanders  and  gained  by  ten  yean  of 
labor  a  coherent  conception  of  the  successive  changes  these  eggs  under- 
go. The  beautifully  executed  drawings  that  accompany  the  memoir 
show  most  remarkable  arrangement  of*  chromatin  "  or  staining  material 
within  the  nucleus;  the  nucleus  appears  as  a  sphere  of  most  complex 
and  changeable  structure — even  the  *'  spots  "  or  nuclei  within  it  having 
more  complexity  of  structure  than  can  be  seen  in  many  whole  naclei. 

The  paper  describes  the  appearance  of  the  egg  nucleus  at  successive 
stages  while  it  is  growing  ripe  in  the  ovary.  Chiefly  Salamandra  sukii- 
lorn  Laur.  and  Pleurodeles  Waltlii  Mich,  served  for  material. 

In  the  former,  fertilization  takes  place  about  the  first  of  July  ;  the 
young  are  born  alive  the  followitig  Spring  and  leave  the  water  towards 
September.  The  eggs  in  these  young  are  alK>ut  200//  in  diameter  with 
a  nucleus  110//  the  end  of  the  following  May.  The  second  May  the 
eggs  are  500-600/*  and  the  third  May,  1400.  Not  till  the  end  of  June, 
of  the  following  year  are  they  ready  for  fertilization;  then  they  are 
850O-,*570O;/.  The  epgs  then  require  more  than  three  years  to  develop 
and  the  females  are  about  five  years  old  when  first  ready  for  copulation. 

A?  the  egg  enlarges  during  about  three  years  the  nucleus  exhibits 
the  successive  changes  described  in  outline  below. 

In  the  young  ovarian  eggs  30;«  in  diameter  the  large  nucleus  (18i) 
contains  a  conspicuous  filament  of  chromatin,  which  appears  as  a  closed 
loop  with  no  free  ends.  Be>ides  this  the  nuclear  sap  is  also  resolvable 
into  a  very  fine  network  of  plastin  (linin  of  some).  This  chromatic 
filament  breaks  up  and  parts  of  it  remain  as  nucleoli.  The  nucleoli  are 
thus  all  chromatic  and  not  plasmatic  in  origin. 

•La  Cellule  XII.     Feb.  1.  1897,  pps.  191 -21*2,  pU.  t5. 
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It  is  MibteqiMDl  changes  in  these  nadeoli  that  constitute  the  remark- 
able, complex  Bgures  seen  in  the  numerous  illustrations. 

The  part  of  the  original  nuclear  61ament  not  concerned  in  forniing 
oacleoli  becomes  rtmlved  into  innumerable  minute  i^ranules.  These 
granules  arise  from  the  61ament  in  various  ways  somewhat  ss  do  similar 
granules  from  the  nucleoli,  as  described  below.  The  granules  disperse 
ia  the  nuclear  sap,  but  not  without  reference  to  the  preexisting 
sirocture  of  that  tap,  in  fact  they  seem  to  travel  out  along  the  strands 
of  the  plasmatic  network.  Ultimately  these  granules  dissolve  and  the 
ilament  is  henceforth  represented  only  by  the  nucleoli. 

We  come  thus  to  a  stage  in  which  the  nucleus  contains  no  visible 
(objects  except  the  chromatic  nucleoli  and  the  fine  plasma  net.  The 
aacleoli,  as  they  formed  from  the  filament,  went  out  to  the  periphery 
of  the  nucleus  to  lie  near  its  membrane.  They  next  liegin  a  migration 
inwards  towards  the  central  part  of  the  nucleus  and  enlart^ing  become 
rmolrrd  into  remarkable  figures.  These  figures  are  different  in  succes- 
sive years  and  even  in  different  animals  and  much  of  the  labor  of  the 
authors  has  been  the  attempt  to  arrange  the  large  mass  of  material  in 
aome  clarified  order. 

These  figures  continue  to  be  found  all  through  the  growth  of  the 
S^  ;  §uerrs§ite  grneration»  of  nuclroli  arue  and  are  rt'wlvtd  into  fig urfs. 

Many  of  the  figures  would  l>e  taken  for  arrangements  of  chromatin 
directly  arising  from  the  original  loop — (»thers  fieems  strange  and 
Kisarre. 

Any  continuity  of  chromatin  seems  here  out  of  question,  except  as 
the  nurle^ili  fir^t  arise  fn>ni  chromatin  and  subse<]uently  are  continued 
as  successive  generations  (»f  chnmiatic  figun^s  ;  any  attempt  to  trac^e 
continue*  chromatic  iKKlics,  chromoitonies — neems  most  im|M>Miible. 

We  cannot  attempt  in  the  limit  uf  a  r^hort  abstract  to  nienti<»n  the 
numeruuR  f»hN|M'«  the  niu*ltH>li  assume  in  the  process  of  remilution. 
Hearting  from  the  form  of  a  sphen»idal.  apparently  honiogen<s)US  ImhW 
the  nucleolus  may  swell  up  into  a  sfxingy  mass  that  transforms  into  a 
large  network  of  complex  strands,  each  comp<M*<'4l  of  innumerable  gran- 
ules. Or  the  nucleohii*  may  branch  out  into  plume  and  brush-like 
figure*,  often  resembling  n  U^i  tul>e-or  lani|Hchimney-cleaner.  (>tli«'r 
Boclei  form  branching  tret***.  c«»ile<i  filnmentii,  grou|i«  of  bnlln  with 
filamentoufi  connections,  itnrs  and  radiating  maj»i«es  l«H>king  like  f»pNt- 
lered  |Miint. 

Hiime  of  the  figtiren  are  found  only  at  certain  |M'riod^  of  the  year 
olheni  in  various  f^ta^'ei*  of  the  development  t*f  the  egg  ;  fiome  {>eri(Mlii 
are  characteriie^l  by  the  occurrenc^e  of  (»nly  one  form  of  tigure»»  while 
othen  have  a  |>revailing  form  and  other*  a  mixture  of  many  forms. 
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The  time  taken  to  form  the  figures  cannot  be  determined,  bol  ftppi^r- 
ently  the  various  generations  of  nucleoli  follow  rapidly,  each  being 
resolved  into  the  figures  and  the  figures  forming  granules  and  the 
granules  dissolving  into  the  material  that  presumably  dissolves  awaj 
into  the  cell  protoplasm  to  help  form  the  yolk. 

The  successive  generations  of  nucleoli  arise  from  preoeeding  onea; 
the  first  nucleoli  come  as  stated  above  from  the  original  cbromatie 
filament,  the  following  generations  arise  from  the  granuU$^  into  whieb 
the  nucleoli  disintegrate — some  granules  not  dissolving  but  penisliiig ; 
later  some  nucleoli  arise  from  tpherules  or  larger  fragments  of  figures 
that  do  not  break  down  into  the  minute  granules.  Id  either  case  the 
new  nucleoli  arise  near  the  nucleolar  membrane ;  in  the  first  case  frooi 
many  granules  that  become  enveloped  by  a  membrane  in  the  seoond 
case  by  the  union  of  several  spherules  or  else  by  the  enlargement  of  a 
single  spherule. 

Now  the  granules  are  arranged  along  the  plastin  network  and  wbeo 
many  combine  to  form  a  new  nucleolus  that  nucleolus  is  a  structured 
and  complex  body  having  in  it  a  network  with  granules  and  an  outndm 
membrane.  Thougli  the  nucleolus  looks  homogeneous  yet  actual  see> 
tions  of  nucleoli  may  show  the  outside  membrane,  the  plastin  network 
and  the  granules  or  filaments  of  chromatin  :  in  fael  ihe  nucleolus  Aos  <A« 
mme  Mr%teiure  as  ihe  nucleus.  This  is  seen  in  section  and  again  wbeo 
the  nucleolus  passes  into  the  interior  of  the  nucleus  to  be  resolved  into 
some  complex  figure ;  it  may  then  even  come  out  of  its  membrane 
and,  as  it  were,  grow  out  in  a  tree  like  net  with  chromatin  on  the 
meshes. 

Before  speaking  of  the  interesting  descriptions  of  the  formation  of 
yolk,  outside  the  nucleus,  we  may  venture  to  restate  the  above  brief 
outline  of  the  process  of  resolution  of  nucleoli  in  comparing  it  with  a 
complex  series  of  pyrotechnic  displays.  The  nucleoli  are  like  most 
complicated  fireworks  arranged  about  the  periphery  of  the  nucleus — 
apparently  simple  but  complex  in  internal  arrangement.  They  move  in* 
wards  towards  the  centre  of  the  nucleus — as  if  discharged  and  then  un* 
fold  the  most  diverse  stars,  feathers,  coils,  net8,  etc.,  that  ultimately 
burst  into  the  smallest  sparks,  granules,  scattering  outwards  through 
the  nucleus  along  the  network  of  plastin  that  fills  the  entire  area. 
When  most  of  these  sparks  are  quenched  some  few  are  coming  together 
near  the  old  point  of  discharge  and  fashioning  a  complex  rocket, 
Roman  candle,  or  wheel  that  will  in  turn  l)e  set  ofl^  at  the  succeeding 
display  of  figures — and  so  on  for  several  years. 
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Thus  innumenible  granules  are  formed  and  disM>li^,  few  keeping 
inlact  to  form  the  next  generation.  One  result  of  the  great  n^anufact- 
ore  of  granules  is,  the  author  conceives,  the  formation  of  yolk  in  the 


The  jolk  begins  to  appear  when  the  eggisonly  300r<  in  diameter  and 
l^rows  to  be  the  large  mass  of  crystal-like  bodies  familiar  in  the  eggs  of 
Amphibia.  The  first  perceived  change  in  the  egg  protoplasm  is  the 
occurrence  of  minute  areas  near  the  cell  periphery  ;  areas  which  include 
a  considerable  number  of  the  spaces  of  the  plastin  network  and  become 
racogniiable  from  the  rest  of  the  network  by  a  difference  in  refraction, 
looking  as  if  the  spaces  of  the  net  were  filled  in  by  m)lid  albumen. 
Such  changed  areas  ultimately  fuse  together  to  form  a  zone  in  periph- 
eral part  of  the  egg  and  as  the  yolk  increases  this  zone  extends  in  toward 
the  nuchius,  more  and  more.  In  one  of  the  small  areas  there  appear 
exceedingly  minute  granules  along  the  lines  of  the  net — these  are  the 
young  volk  granules  that  enlarge  as  if  small  crystals  growing  in  a  solu- 
UoD.  This  solution  is  thought  to  be  furnished  by  the  combined  activity 
of  nucleus  and  egg  protoplasm :  the  nucleus  furnishing  |uiranucleic 
add  and  the  egg  protoplasms  the  globulins ;  these  combining  make  para- 
Dueletn  and  then  vitilline — the  y(»lk  granule.  The  generations  of 
figures  in  the  nucleus  form  granules  of  nuclein  that  dissolve  and  by 
kydroloMs  the  nucleic  acid  isM*t  free^thin  l>ecomes  the  paranucleicacid 
that  is  supposed  to  soak  out  tliniugh  the  c<*Il  to  the  region  where  yulk  is 
to  form.  However  this  may  l>e,  the  granules  of  yolk  enlarge  and  apfwar 
scattered  in  stout  strands  or  cords  of  pnHopIasm  that  run  amongst  vacu- 
lues  or  water  spaces  in  the  egg.  Hitherto  there  have  l)een  no  vacules 
io  the  egg  and  the  author  denies  that  there  is  anything  com^uirable  to  the 
loam-structure  of  Huschli ;  the  vacules  that  nowap)>ear  are,  he  thinks, 
due  t^}  the  absorbtion  of  water  by  the  globulins.  The  vncult^s  may  be- 
came large  and  be  subdivides!  by  strands  of  protoplasm  going  acniss 
them.  The  water  thus  collecte<l  is  later  seen  in  dee|>er  fmrts  of  the  egg 
towards  the  nucleus  and  the  egg  thus  takes  on  a  f}>ougy  structure  as 
the  yolk  develo|H«.  The  minute  yolk  granules  move  centrally  from  this 
fin4  place  of  origins  in  the  strnnds  anii<li»t  thf  vacules  and  now  get  into 
the  spongy  pnitoplasni ;  h**rt»  each  om*  may  get  int4»  a  watery  vacule 
and  gniw  to  it4dt*tinition  sizt*  and  form.  The  yolk  granules  thu«  start  in 
the  plastic  net  and  end  in  a  vacule;  how  this  change  is  brought  al>out 
is  not  evident  from  the  author's  account. 

The  intf»resting  intnMiuctory  statement  and  tlie  author's  views  ufMin 
the  centroaume  question  cannot  l>e  n'vi«*we4i  hrre  as  thev  do  not  btsar 
directly  u|»on  the  present  iiul>j(*ct. 
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PSYCHOLOGY.' 

Rapid  Calculators.— In  1894  Prof.  Binet  publiflhed  an  elaborate 
series  of  tests  made  on  two  well-known  *'  lightning  calculatorB,**  DianH 
andi,  a  Greek,  and  Inaudi,  an  Italian.  A  notable  result  of  then  testa 
was  to  show  that  while  one  of  the  pair,  Dianoandi,  was  of  a  Tisaal  tjpe» 
like  most  professional  calculators,  the  other,  Inaudi,  was  exceptional 
in  being  auditory.  Thus  while  the  former  committed  numbers  to 
memory  more  readily  when  they  were  written  out,  and  was  able  to 
repeat  a  square  of  6gures,  once  memorized,  by  rows  or  columns  with 
equal  facility,  the  latter  learned  numbers  more  rapidly  when  they  were 
given  orally,  or  by  speaking  them  himself,  and  found  it  difficolt  to 
repeat  them  afterwards  in  any  other  order  than  that  in  which  he  had 
committed  them.  Inaudi  always  accompanied  his  calculationa  bj 
slight  lip  and  throat  movements,  and  when  asked  to  make  a  constant 
and  uniform  sound  during  his  work,  declared  himself  wholly  unable  to 
perform  the  required  operations. 

These  observations  have  recently  been  supplemented  by  a  monograph 
study  by  Sign.  Guicciardi  and  Ferrari'  of  an  Italian,  Ugo  Zaneboni, 
who  has  lately  been  giving  exhibitions  of  his  skill  as  a  calculator. 
They  found  him  to  be  visual  in  type,  like  Diamandi,  with  whom,  how- 
ever, he  could  not  compare  for  speed  and  versatility. 

The  most  noticeable  point  about  Zaneboni  is  the  wide  difference  be- 
tween his  power  of  acquisition  aud  his  |K)wer  of  retention.  In  the  fomter 
respect  he  is  decidedly  mediocre.  Thus  he  required  nearly  seven  min- 
utes to  memorize  a  series  of  25  numbers,  which  he  was  told  were  to  be 
re()eated  by  him  the  next  day ;  the  next  day  he  was  unable  to  give 
more  than  the  first  four  correctly.  On  the  other  hand,  his  power  of 
retention  was  extraordinary.  Its  material  appeared  to  be  supplied  by 
an  automatic  process  of  acquisition,  since  voluntary  memorizing  on  bis 
part  was  pos.^'ihle  only  by  a  distinct  effort  of  the  attention.  During  his 
years  of  military  service,  Zaneboni  was  frequently  posted  at  a  railroad 
station.  He  spent  his  spare  time  there  in  reading  and  re-reading  the 
time-tables  ;  as  a  result  he  is  now  able  to  give  correctly  from  menjory 
the  distances  between  any  two  places  in  Italy,  with  the  fares  for  each 
chls^.  At  another  {)eriod  in  his  life  he  meniurized  a  list  of  227  cities, 
Italian  ami  foreign,  with  their  population,  which  he  uses  in  his  public 

'  Kdited  by  Howard  C.  Warren.  Princeton  University,  Princeton,  N.  J. 
'  Ki vista  Sperim.  di  Freniatria,  l^UT,  XX I II,  fasc.  1  and  2. 
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eihibitioDt;  e.  g.,  the  figures  repretentiog  the  popalation  of  any  two  of 
tbeM  dtiei  being  giveo  him,  combined  into  a  single  number  and  inanr 
order,  he  will  give  the  naroee  of  the  cities.  He  has  also  committed  to 
meroorj  a  large  number  of  squares,  cubes,  etc.,  up  to  the  fifth  power,  as 
well  as  many  products  of  two-place  numbers;  i.  e.,  his  multiplication 
Ubie  extends  with  some  breaks  to  100  x  100,  instead  of  12  x  12.  With 
the  help  of  these  known  solutions  he  is  able  to  perform  arithmetieal 
operations  with  great  rapidity ;  he  recognises  perfect  squares,  cul>es» 
etc.,  at  a  glance,  and  in  performing  multiplications  breaks  up  the  given 
numbers  into  parts  with  whose  products  he  is  already  familiar.  His 
power  of  retention  is  the  sole  source  of  this  facility  in  calculation ;  he 
has  no  special  aptitude  for  performing  the  operations  themselves.  This 
was  clearly  demonstrated  by  a  comparison  of  his  time  with  that  of 
Diamandi  and  Inaudi,  in  the  tests  made  on  this  point.  In  thennipler 
operations,  involving  results  with  which  he  was  familiar,  his  time  was 
but  slightly  longer  than  theirs  ;  but  as  the  task  grew  more  complex  and 
the  numbers  required  more  breaking  up  into  factors  according  to  his 
method,  his  time  increased  to  double  and  sometimes  even  four  times 
thein.  The  tests  of  addition,  subtraction,  multiplication  and  division 
given  him  were  identical  with  those  given  to  Insudi  by  Prof  Binet.so 
that  their  respective  results  admit  of  direct  comparison  here.  The 
other  calculators  seem  to  have  had  some  natural  facility  in  handling 
new  problems,  or  nt  leajtt  new  examples  of  old  problems :  with  Zane- 
b(»ni  the  only  s|iecial  gift  wan  a  memory  f(»r  nuiiil>eni,  antl  that  wa^  a 
retaining,  not  an  ac(]niring  aptitude. 

Another  |>oint  of  intercut  in  Zanel>oni  was  his  vinual  ty|>e.  This 
characteristic  revf>ale<l  itself  in  neveral  wayn.  In  hid  public  exhibitions 
be  preferred  to  hnve  the  niinil>eni  written  out  on  the  board,  rather  than 
spoken.  His  visual  reactions  were  »hort  fmm  the  fir^t,  and  yery  con- 
ttant  (2i^)*f).  He  was  nble  to  rend  eight  figurf*s  i«hown  by  an  instanta- 
ne^Ki*  elertrir  (laRh,  while  onlinarv  individuals  were  onlv  ableto  distih- 
guiffh  three  or  four  under  the  name  conditionn.  Out  of  50  wonls,  selected 
from  widely  different  spheres  nn  a  tefit  for  ai»MK*intion.  3/)  (rnve  visual 
aa«M*iation«i  in  his  cnm*,  and  of  the  reniain(i«>r  !*  failfMl  to  call  forth  nny 
a«w>ciation  whatever.  All  thcue  te^in  (•i>nihine<l  to  demonstrate  the 
eanentially  visual  charncter  of  hii*  ideational  pr<KH*sse<«. 

IJke  mo«t  other  profeMftional  calrulator*.  ZanelM)ni*i>  interest  t^entem 
wholly  in  his  pn»rt*iiiiion  ;  b«yond  it  he  hai«  no  tauten  and  little  i^enerat 
knowletl^.  **  He  rif-en  nhortly  l>efore  iiiMin,  walks  a  little,  dines  at  two, 
then  walks  again  or  f^cHi*  to  some  ca(v.  antl  alniut  M*ven  o'clm*k  goes  to 
the  theater.       After  the  )K*rformance  he  n'tiren,  on  reaching  hi«  house, 
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shortlj  after  midnight.  He  talks  with  few  persons,  shans  large  gather- 
ings, reads  little,  and  is  but  little  interested  in  what  he  reads,  beeaoae* 
to  use  his  own  expression,  '  his  memory  is  always  in  his  calculationa.'  ** 
In  short,  while  his  memory  for  numbers  is  abnormally  developed,  all 
other  sides  of  his  intellect  are  atrophied.  The  tests  which  Sign.  Guic- 
ciardi  and  Ferrari  undertook  along  other  lines  than  that  of  Sgurixkg 
failed  signally,  because  of  his  lack  of  interest  and  attention.  He  was 
always  inquiring  what  was  the  use  of  doing  these — they  were  nol  in  hia 
line  at  all.  For  this  reason  many  of  the  usual  tests  had  to  be  aban- 
doned or  altered  so  as  to  bring  in  merely  numerical  data.  However, 
these  negative  results  are  as  truly  indicative  of  his  real  nature  and  die- 
disposition  as  the  successful  tests,  which  they  serve  to  conform. 

Viaual  Perception  of  Depth. — Some  experiments  on  the  viaoal 
perception  of  depth  are  reported  by  M.  B.  Bourdon  in  the  *'  Revue 
Pbilosophique"  for  January,  which,  if  they  warrant  the  deductiona 
which  he  draws  from  them,  will  necessitate  a  modification  of  the  ac- 
cepted theories  of  space  perception.  The  special  object  of  the  experi- 
ments was  to  isolate  the  depth  data  furnished  directly  by  monocular 
and  binocular  vision,  respectively,  from  the  elements  of  judgment  ordi- 
narily attaching  to  them — such  as  known  size,  brightness,  number  of 
intervening  objects,  etc.  To  accomplish  this  the  tests  were  made  in  a 
long  hallway  in  the  cellar  of  a  large  building  and  at  night,  when  the 
cellar  was  completely  dark.  Two  lanterns  were  placed  at  different 
distances,  their  light  being  of  so  small  an  intensity  that  the  hall  itaelf 
was  not  illumined  ;  the  effect  was  merely  of  two  bright  points  of  light. 

In  the  monocular  tests,  the  lights  were  first  placed  in  position,  and 
the  subject  was  then  led  with  eyes  blindfolded  to  the  spot  choaen ; 
one  eye  remained  covered  during  the  ex|)erin)ent.  The  subject  was 
asked  to  determine  which  of  the  lights  was  the  nearer.  The  experi- 
ment was  tried  with  6ve  subjects,  and  for  distances  ranging  from  1  to 
30  meters.  It  was  found  that  even  with  the  latter  difference  there  was 
no  preponderance  of  right  judgments,  while  a  slight  difference  of  in- 
tensity between  the  lights  led  uniformly  to  a  judgment  in  favor  of  the 
brighter.  The  author  concludes  that  the  muscular  sensations  accom- 
panying changes  of  accommo<lation  play  no  part  in  the  estimate  of 
depth,  at  least  for  distances  greater  than  one  meter. 

For  the  binocular  tests  the  author  used  two  hallways  at  right  angles 
to  one  another,  the  subject  being  stationed  at  their  point  of  intersection. 
One  of  the  light^^  was  placed  in  each  of  the  halls.  When  the  further 
light  was  25  meters  disUiut,  right  answers  were  generally  given  when 
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Xht  other  light  was  6  meters  or  lets ;  if  the  nearer  light  was  10  meters 
distant  or  more,  the  wrong  answers  predominated  ;  the  threshold  value 
was  ahout  7-8  meters,  or  a  diflerence  of  17-18  meters.  Another 
Mi  of  experiments  was  tried  in  which  the  subject  was  asked  to  estimate 
binocolarljT  the  absolute  distance  of  a  single  light.  The  results  showed 
no  approximation  to  the  truth,  the  estimates  for  50  meters  being  io 
aereral  cases  oearlv  the  same  as  those  for  5  meters.  According  to  the 
author,  the  muscle  sensations — in  this  case  of  convergence— play  no 
appreciable  part  here ;  it  it*  on)  v  the  bi-retinal  assimilation  of  correspond- 
ing points  that  determines  our  sensation  of  depth.  Thus  our  percep- 
lion  of  depth,  in  so  far  as  it  is  a  sensation  at  all,  and  not  a  judgment,  b 
really  a  visual  function,  and  not  a  muscular  one,  as  the  commonly 
aeeepted  theories  incline  to  believe.  The  results  seem  to  show  that  the 
Tianal  nenmtion  horiion  is  about  22^>  meters  from  the  eye.  The  spheri- 
cal shape  of  the  heavens  is  due  to  the  practical  parallelism  of  all  objects 
further  than  that  distance,  as  determined  bv  the  minuteness  of  bi-retinal 
localiiation,  rather  than  to  the  absence  of  changes  of  accommodation 
and  convergence  for  greater  distances. — H.  C.  W. 


ANTHROPOUKiY.' 

On  Poaail  Bird-Bonea  Obtained  by  Expeditiona  of  the 
University  of  Pennsylvania  from  the  Bone  Cavea  of  Ten- 
nessee. — ()n  the  20th  of  last  .lune  <  \^\)i\)  the  writer  recvived  fn»m 
Profeasi>r  K.  I>.  (ope  a  wniall  collection  of  »iihfos!*il  h<in<«  ubtained  by 
Mr.  H.  ('.  Mercer  while  inclmr^  of  exploratiuiiH  for  thf  rniversily  of 
Pennpylvania  in  lh«»  Hone  Cavw  of  Tenni*si*ee.  These  Ixmes  were 
kimlly  pent  to  m<*  for  the  pur|M>m*  of  having  them  ideutifieil  if  |>o««ibl4-, 
ancl  eventually  (IcmrilMHl  und  fi^uretl.  Ai«  in  ilu*  ca^e  of  many  cave 
Ixinc*.  they  an*  notenciiMNi  in  any  nmtrix,  liein^  to  0<»nie  degree  pliable 
rathrr  than  brittle  and  completely  foM*iliz4M].  They  liiive  a  rather  pale 
clav(*v  color,  an«l  not  n)i»r«*  thun  «>n«*  in  u  dozi^n  of  thcrn  an*  |K.*rfi*<*t. 
Iudr««l.  it  i«  unt'ortunatr  that  imi  ninny  of  them  nrv  in  t<M»  fnignirntary 
c«inditiun  to  Ims  identitiid  with  nny  tb'grtn.*  of  r«*rtainty,  and  in  the  cajK* 
of  a  few  mammal  Inhkii  I  lonnd  in  tin*  colU'ction  no  att(*mpt  wa*  made 
at  iilentification  at  all.  SkiilU  and  f»t«*rnaare  i*niin*ly  absent  Uotn  this 
caulledion,  nearly  all  the  f»|K^*iiiieni«  \w\u\i  h>n^  lK>ne».  with  the  exoe|>- 
tion  of  tlie  iiarral  |N>rtion  of  one  (lelvin  ;  a  few  <  oracoidn  and  fHirtious 

'  TbU  (let^flmcni  i>  cifiKtl  \^  II.  ('.  Mcrcet .  l'oivef*iif  of  rrnntytvaaia. 
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of  unideDtifiable  scapulae,  and  some  odd  vertebne.  Under  thi 
cumstances  one  is  obliged  to  be  extremely  cautious  aod  careful  (< 
ciallj  in  the  case  of  birds)  in  coming  to  an  opinion  as  to  what 
the  bones  belonged,  and  whether  these  species  are  still  represented  in 
existing  avian  faunte  or  are  now  to  be  reckoned  among  the  extinct 
forms.  An  example  of  this  is  well  exemplified  In  the  case  of  a  snudl 
humerus  from  the  right  pectoral  limb  of  a  bird  in  this  collection.  It 
is  evidently  passerine,  and  may  have  belonged  to  any  average  finch  or 
sparrow  the  size  of  a  Carpodacus,  the  bone  being  2  cms.  long  and  hav- 
ing all  the  characters  seen  in  the  humeri  3f  that  size  and  in  that  groop. 
It  is  practically  impossible  to  identify  such  a  specimen,  especially  in 
the  absence  of  all  of  the  rest  of  the  skeleton,  and  the  fact  moreover, 
that  it  possibly  belonged  to  some  extinct  finch,  sparrow,  or  other  small 
passerine  type.  For  these  reasons  too,  I  pass  by  quite  a  number  of 
fragments  of  avian  ulnse  that  belonged  to  various  species,  as  well  as 
other  bones  of  the  skeleton,  naming  only  those  that  can  be  pronounced 
upon  with  certainty. 

Pyoopodes. 

Colymbus  auritus. — Represented  in  the  collection  by  a  perfect  left 
femur  of  an  adult  individual,  as  well  as  by  the  shaft  of  a  left  humerus, 
and  the  distal  end  of  a  tibiotarsus.  These  bones  correspond  exactly 
with  those  found  in  examples  of  this  Grebe  now  existing.  I  have  com- 
pared them  with  the  skeleton  of  one  of  the  species  in  the  collections  of 
the  United  States  National  Museum  (No.  17,873). 

AN8ERE8. 

A  right  coracoid  ;  a  right  humerus ;  and  the  proximal  moiety  of  a 
right  ulna  (all  from  adult  birds)  ap|)ear  to  have  belonged  to  some  spe- 
cies of  anserine  fowl.  Doubt  may  rest  with  the  humerus  and  ulna,  be- 
cause  they  are  somewhat  fragnientary  ;  but  the  coracoid  belonged  to  a 
duck  or  else  a  Merganser  ;  it  is  al)out  the  size  for  Aix  spoujfa.  Thus 
far  I  have  not  identified  it. 

Coliuus  virginianuA. — That  the  remains  of  the  Common  Virginia 
Partridge  occurred  in  thej*e  caves  rests  u|M)n  the  discovery  of  the  right 
humerus  of  an  adult  individual  of  this  8()ecies.  It  is  found  to  agree 
exactly  with  the  corresponding  bone  in  sj)ecinien8  of  this  bird  now  ex- 
isting. There  is  also  in  the  collection  a  left  humerus  of  a  Partridge, 
that  might  easily  have  belonged  to  either  a  female  of  this  species  or 
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el«e  to  a  tubiuliilt  iDdiviciiml,  or  finally,  to  perhaps  a  different  species. 
It  hat  all  the  cbaracten  however,  of  a  colinine  humerus  but  is  smaller 
tiian  the  one  just  referred  to  abore,  and  in  the  al>senoe  of  other  material 
I  believe  it  to  be  wiser  not  to  pronounce  upon  it  definitely  at  present. 

Bonam  umbeilui. — Numerous  bones  of  the  Ruffed  (irouse  were  dis- 
covered in  these  cave^.  I  find  in  the  collection  a  left  humerus  and  a 
coracoid  from  the  saniei(ide  ;  two  ulna\  four  carpo-nietacarpi  (one  i^er- 
fed,  the  others  nearly  so),  and  three  tarso- metatarsi  with  the  lower 
half  of  another.  Thei«e  bones  have  each  and  all  been  car^ully  com- 
pared by  me  with  several  skeletons  of  Bomuta  umhetius  in  my  private 
collections,  and  I  find  that  they  agree  in  all  their  characters  with  the 
corres|K)nding  elements  of  the  skeleton  as  now  found  in  S|)eciniens  of 
this  Ctrouse  of  the  existing  avifauna. 

The  collectioa  contains  the  right  car po* metacarpus  of  still  another 
Grouse,  the  specimen  being  nearly  perfect.  It  is  but  a  millimetre  or  two 
shorter  than  that  bone  as  it  occurs  in  adult  male  individuals  of  Tym- 
panuehui  amerieanus,  being  at  the  same  time  almost  identical  in  char- 
acter, in  fact  presenting  only  such  very  slight  differences  as  might  be 
doe  to  individual  variation.  This  l>one  may  have  easily  }>eloiiged  to 
some  form  of  thb  genus  abundantly  represented  in  the  existing  avifauna, 
and  in  the  absence  of  the  balance  of  the  skeleton,  I  am  by  no  means 
sure  it  did  not.  Powiblv  the  former  owner  of  it  mav  have  been  a  female 
T.  amrrininuSt  or  a  subadult  Sftecimen,  or  a  male  T.  patHdiciuctus  and 
sii  on  ;  while  in  any  event,  without  more  material  for  compariiMin,  it  is 
hardly  possible  to  say  with  certainty  as  to  what  the  sftecies  wait,  more 
than  it  was  a  Prairie  Hen  ( Tt/mpanurfnis). 

Kven  still  more  puzzling  in  the  presence  in  this  collection  of  the  tar- 
so  metatarsus (»f  a  (frouse— a  |KTf«H*t  Imiuc  from  the  right  limb.  It  d<ies 
Dot  lielong  to  any  of  the  s|»ecif*s  I  di'»cril>e<l  from  the  l*}<|uus  IUhU  of 
Orrgi>n,  and  it  is  t4M»  Hrnall,  and  at  the  same  time,  too  »(ou(  for  any  ex- 
isting ii|M»ci«*!i  of  TymjKinurhuA ;  tiio  big  for  a  Pedioc^tU^ :  anil  t<Ni 
small  for  a  female  (  rntrf^rerrus,  yet  then*  is  no  qu(»stion  but  whnt  it  is 
the  typical  tannHnietatarsu!!  of  a  true  (fn»u<«e.  1  d(»  not  InOifve  it  In^ 
longs  t4>  tlie  name  s|K*oi4^  ns  the  on<*  to  wliirh  the  alnive  def»crilMNi  rar|M>. 
meiacarpuit  l>elong<*4l,  for  thelione  in  not  big  f*nougl)  for  that  quite,  and 
yet  in  juiit  |>oMible  that  it  might  have  done  m».  It  is  far  b<*tter  t4)  wait 
for  additional  and  fuller  material  to  ronif  to  light  from  the  l<K*ality 
where  this  l>one  was  collerti^l,  In^fore  either  declaring  it  U*  l»e  a  new 
sperirs  or  not  having  lH*l<>ngt*<l  to  one  now  abundantly  repm»ented  in 
<Mir  existing  fauna. 
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Meleagrince :  Meleagris  galhpavo. — The  preseDoe  of  the  remains  of 
the  common  Wild  Turkey  in  this  collection  is  well  attested  to  by  tbe 
following  list  of  bones : — 

Sixth  cervical  vertebra  and  the  fragments  of  two  others. 

Superior  extremities  of  seven  coracoids. 

Proximal  two-thirds  of  left  humerus. 

Distal  end  of  right  humerus. 

Fragments  of  the  proximal  ends  of  two  other  humeri. 

Proximal  end  of  left  ulna. 

Fragments  of  four  carpo-metacarpi  (one  largely  complete). 

Fragment  of  distal  end  of  right  femur. 

Distal  extremities  of  two  tibio-tarsi  (  S  and  9  ?). 

Superior  portions  of  six  tarso-metatarsi  and  one  distal  end. 

Three  tarso-metatarsi  (fragmentary),  with  calcsrs  developed  tbeie- 
upon. 

Upon  comparing  these  bones  and  fragments  of  bones  with  the  eor* 
responding  ones  in  the  skeletons  of  M,  gallopavo,  it  leaves  do  doabc  as 
to  their  identity.  And,  as  in  this  last  species,  very  considerable  differ- 
ence  in  size  is  seen  to  exist  between  the  sexes,  as  well  as  between  tbe 
male  and  females  when  compared  with  thesubadult  individuals.  Pro- 
fessor Marsh  at  different  times  has  described  three  species  of  alleged 
extinct  Turkeys,  viz.,  Meleagris  antiqiius,^  M.  aitw^  and  M.  eeler*  bat  I 
am  very  sceptical  indeed  in  regard  to  the  validity  of  the  first  named, 
t.  r.,  Melea(jrij^  antiquus^  or  in  other  words,  I  doubt  the  propriety  of 
hading  a  new  species  of  fossil  Turkey  upon  "  the  distal  end  of  a  right 
humerus/'  as  Professor  Marsh  has  done  in  this  case.  Nor  do  the 
characters  he  describes  for  this  species,  &s  being  diagnostic,  hold  true. 
It  is  a  {>ositive  detriment  to  science,  in  my  estimation,  to  create  new 
species  of  fossil  birds  upon  the  distal  ends  of  long  hones,  and  surely  no 
assistance  whatever  to  those  who  honestly  endeavor  to  gain  some  ides 
of  the  avian  species  that  really  existed  during  prehistoric  times.  So 
far  as  M.  alius  and  3/.  celei  are  concerned,  I  can  onlv  sav  that  I  know 
nothing  of  them  from  a  peisonal  examination  of  the  material  upon 
which  the  species  are  based,  and  this  has  been  refused  me. 

In  the  case  of  Meleagris  altm  Professor  Marsh  says  that  the  length 
of  the  tarso-metatarsal  is  e<iual  to  17().5  mm.  (p.  2r»l)  and  the  present 
writer  savs  that  it  is  bv  no  means  uncommon  to  find  the  same  bones  in 
adult  male  specimens  of  M.  fjallttpnvo  fully  of  that  length,  if  not  longer. 

'Am.  Jour.  Sii.,  H.  1S71,  Vlt\. 

'  Pr.  Acad.  Nat.  .Sci.  Pliila..  liSTO,  11 ;  and  Am.  .lour.  Sci..  IV,  1872.  2U0. 

•Am.  Jour  .Sci.,  1872.  2»]1. 
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The  other  ch«nict«rt  Profe«8or  Marah  enumerates  maj  each  and  all  he 
due  to  sexual  and  individual  variationt. 

Id  ibe  caae  of  MrUngris  celer  this  likewise  holds  true,  and  in  regard 
to  the  statement  that  the  "  remains  preserved  indicate  a  bird  about  half 
bulk  of  M.  alhts"  may  be  said  with  equal  truth  of  J/,  galhpavo,  in 
which  species  a  similar  discrepancy  in  size  also  exists  between  the  sexes 
Mid  between  old  and  young. 

Id  other  words  I  am  of  the  opinion,  so  far  as  I  am  able  to  judge  from 
bis  deacriptions,  than  when  Professor  Marsh  described  his  three  extinct 
And  new  s|)e(*iea  of  MrUagriM,  he  ha<l  nothing  more  or  less  before  him 
than  the  very  meagre  and  fragmentary  remains  of  M,  galloparo.* 

Ooiumbidtr :  Eeiapistejf  mi^atoritu. — The  Passenger  Pigeon  is  repre- 
aeoted  in  the  collection  by  subfossil  bonea  from  several  adult  individ- 
iiala,  vii. : — 

Two  left  humeri  (nearly  perfect). 

Four  fragments  of  humeri. 

One  left  carpo-metacarpi  (perfect). 

Three  carpo-metacarpi  (imperfect). 

Several  coracoids  (worn,  and  so  doubtful). 

One  pelvic  sacrum. 

One  left  femur  (|)erfect). 

The  several  bones  differ  in  no  wny  with  the  corresponding  Inmes  as 
tbey  occur  in  adult  s|iecimens  of  KHoyitir^  as  they  exist  at  the  present 
tioiea. 

JiegaMto}>»  asio, — The  S<'re<»eh  Owl  is  representee!  by  a  single  s|>eci- 
BMfi  of  a  tarso- metatarsi! 8 — the  bone  agreeing  (*<>nipletely  with  the  cor- 
responding <»iH*  in  the  |»elvic  limb  (of  this  specii*s)  of  u  skeleton  in  the 
private  colle<*tion  of  the  writer. 

Pki. 

Cr^jthltrun  p%i*(ittL$. —  A  ri^'ht  ulnn  with  the  extn'mitii*?*  of  the  lM>ne 
imperfect  repreM'iiti*  the  l*il«*iited  W<H»d|>erker  in  the  collection.  The 
specimen  a^^ret'it  rxactly  with  the  ulna  of  thi;*  ii)iet'ief»  in  the  |»<*c't<»ral 
limb  of  a  skeleton  in  my  own  rahineti*.  Kven  the  prominent  papilhe 
of  tl>e  c|iiilM»iitti*  of  the  perondury  fftitlu*r>»  do>%n  tin- ^liaft  and  m> 
characteristic  of  the  uln:i-  ot*  true  l*iri  ,  a^nt*  in  ntimlM-r  and  in  their 

*Thr  rrlatKm  <>(*  tlir  «>|Ki-ini(*fi«  in  th«*  huinaii  rullurt*  lavcr^*  diM  o^frnl.  th<* 
wwialf  i1  Vi  iiiiin  **(  th<>  I'lipir,  MvIimImh  ah'I  othrr  luAfiuiiAU  i<i«  iitirt«'<i  by  l'n»- 
ftmmtr  (  4«t>r.  mul  thr  *U*  II*  i(l«-iiti(i<il  liv  l*r<if«wHir  I'iUbrv  i«  U»  Ik*  fullv  «li«<-ii«MiHl 
Utrr  in  thr  forth(*i»iiiiiiK  r«'|Mtrti>  of  thr  Tviint^Mcr  Ki|MHliti<>nii  of  thr  t  riiv«*r«ttT. 

4.> 


6i>0  The  American  NaturaliiL  i^^j. 


several  and  corresponding  distances  apart,  in  the  two  bones  when 
pared. 

Thus  it  will  be  seen  that  the  subfossil  bones  of  birds  in  this  collection 
from  the  several  Bone  Caves  of  Tennessee  (so  fiir  as  I  have  beeo  able 
to  identify  them  with  certainty),  belonged  only  to  species  still  aband- 
antly  found  in  our  avifauna,  or  were  found  there.  Of  the 
enumerated  below,  it  may  be  said  that  the  Wild  Turkey  and  the 
senger  Pigeon  are  on  the  high  road  toward  total  extinction. 

Colymbus  auritus,  Colinxis  virginianut. 

Boncaa  umbellus,  Meleagris  gallopava, 

Ectopistes  migratorius.  Megaseops  oiio, 

CeophlauB  pileaius. 

To  these  may  be  added  a  doubtful  Duck  aud  a  Grouse,  while  still 
other  bones  represent  species  that  cannot  be  satisfactorily  ideoti6ed 
until  the  skeletons  are  made  more  complete  by  the  discovery  of  addi- 
tional material. — R.  W.  Shufeldt. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Torrey  Botanical  Club. — Wednesday  evening,  March  31,  1897. 
— The  first  paper,  by  Dr.  Albert  Schneider,  **  The  Phenomena  of  Sym- 
biosis," and  a  paper  by  Leonard  Barron  on  "  Horticulture  in  Botani- 
cal Gardens,"  were  read  by  title. 

The  evening  was  occupied  by  a  paper  by  Prof  Edward  S.  Burgess 
on  "  Aster  macrophylhis  and  its  Allies,"  illustrated  by  chart  of  rela- 
tionship and  by  numerous  8()ecimens.  The  speaker  sketched  briefly 
the  history  of  the  species  Aster  macrophyllns,  in  which  it  has  been  the 
custom  of  American  botanists  to  include  all  large  leaved  Asters.  He 
showed  bow  diverse  these  Asters  are,  and  in  what  confusion  their  as- 
signment to  a  single  species  results,  and  indicated  the  characters  ac- 
cording to  which  they  form  two  groups  each  of  several  species  and 
varieties. 

The  paper  which  will  soon  ap()ear  in  print,  was  discussed  by  Mr.  £. 
P.  Bicknell,  who  confirmed  the  distinctions  offered  by  the  results  of 
his  observations  about  New  York,  and  by  Dr.  Britlon,  who  paid  a 
tribute  to  the  masterly  manner  in  which  Dr.  Gray  had  treated  the  sub- 
ject of  the  genus  Aster  so  far  as  material  was  then  availably  and  who 
reft-rred  to  the  special  need  for  extended  field  work  and  further  collab- 
oration which  this  genus  had  long  presented. 
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Tuetdaj  eTening,  April  13th. — Dr.  Albert  Schneider  presented  a 
fMiper  entitled  *'  Methods  Employed  in  the  Ex«minatiun  of  Powdered 
Drugs  and  their  Adulteranta.'* 

He  described  certain  microscopic  structural  features  which  he  had 
ioTesUgatcd  with  a  view  to  find  characters  bj  which  to  distinguish  the 
mors  important  drugs,  giving  details  of  such  characteristics  determined 
bj  him  for  mace,  senna,  leaves  of  Eucalyptus  globules,  etc. 

I>r.  Briiton  spoke  of  the  utility  of  this  work  and  of  its  objects  in 
behalf  of  the  new  edition  of  the  U.  S.  Pharmacopeia. 

Wedneoday  evening,  April  28,  1897. — In  the  absence  of  officers. 
Professor  l^nderwood  was  elected  Chairman  of  the  meeting  and  Pro- 
Cssaor  Briiton  Secretary  pro  tem.     There  were  20  |)ers(ins  present. 

The  Chairman  announced  to  the  Club  the  recent  death  of  Dr.  Emily 
L.  Gregory,  Professor  of  Ik>tany  in  Barnard  C/ollege,and  remarked  on 
ber  life  and  works.  Dr.  H.  M.  Richards,  Dr.  H.  H.  Rushy  and  Miss 
Alexandrina  Taylor  were  appointed  a  committee  to  draw  suitable  reso- 
lotioDs  and  refiort  them  to  the  Club  at  a  sulisequent  meeting. 

The  scientific  program  omprised  the  following  papers : 

1.  By  Professor  L.  M.  Underwood:  "Notes  on  the  Ferns  of  Japan." 
(Abstract). 

The  immediate  occasion  of  this  paper  was  the  receipt  during  the 
past  year  of  two  separate  collections  of  Japanese  ferns  of  about  50  spe- 
cies each,  which,  l>eing  from  diflerent  |H)rtions  of  the  island,  scarcely 
duplicated  each  other.  Borne  of  the  more  interpf«ting  were  shown,  in- 
cluding (hmpiosortu  W^iririM,  i\f$topteris  japonicti  and  JSirttthioptrris 
arientaiis. 

The  insular  |)osition  (»f  Japan  together  with  a  onuiderable  range  of 
latitude,  equalling  that  from  St.  Paul,  Minn.,  to  Mobile,  Ala.,  gives 
Japan  a  larger  proportion  of  fenis  than  we  have  in  the  United  8tates, 
although  the  area  of  the  inlands  is  (»uty  that  of  the  northeastern  Statai 
as  far  as  the  Virginias  together  with  alniut  one-half  of  Ohio. 

The  ferns  are  thone  of  ten)|>erate  cliniates  and  agree  well  with  those 
of  the  a4ijacent  mainland  s<j  far  as  the  latter  are  known.  A  few  sul>- 
tro|Mcal  forms  enter  the  flora,  but  the  really  tmpical  specicMi  do  not 
reach  the  iilamls. 

Many  sfiecies  anr  common  inhabitants  of  Kuro|»e  as  well  as  the  eaut- 
•rn  l*nit4Hi  hkaie*,  but  the  ferns  of  Japan  oHer  very  little  sup^tort  t4> 
tbt  onoe  prevalent  n<ition  of  the  great  similarity  to  the  flora  of  the 
eastern  United  Statt**.  In  fnrl  about  aj*  many  Ja|»anese  s|ieoit*s  have 
as  many  near  allii^  in  PnclHc  .\merif*a  as  in  other  |M>rtions  of  the 
country  if  we  exclude  the  »)M*cies  quite  generally  distributetl  tlirough 
the  North  Terofwrate  iCone. 
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Discussiog  the  paper.  Professor  Britton  cited  a  number  of  instan 
among  spermatophytes,  in  which  species  supposed  to  be  com  moo  to 
Japan  and  eastern  North  America,  has  been  shown  to  be  distinct.  He 
maintained  that  the  theory  of  migration,  as  ordinarily  accepted,  was 
insufficient  to  account  for  such  similarity  between  the  floras  of  the  two 
regions  as  actually  exists.  Mr.  T.  H.  Kearney,  Jr.,  remarked  tbftt  in 
comparing  the  grass-flora  of  the  two  regions,  he  had  found  that  exdo- 
sive  of  circumboreal  species,  only  two  species  are  in  common. 

The  second  paper  was  by  P.  A.  Rydberg,  entitled  ^  Floral  Feaiarea 
of  Western  Nebraska." 

It  is  a  popular  misconception  that  the  country  from  Illiitois  to  the 
Rocky  Mountains  constitutes  one  undifferentiated  region.  In  fiiet^ 
there  are  two  entirely  different  regions,  viz. : 

1.  The  Prairie  Region,  with  rich  loam  and  a  comparatively  good  sup- 
ply of  rain,  extending  to  the  Eastern  Dakotas,  Nebraska  and  KaD- 
sas. 

2.  The  Region  of  the  Great  Plains,  with  dry,  hard  soil  and  scanty 
rain-fall,  comprising  the  western  portion  of  said  States,  eastern 
Colorado  and  Montana  and  the  lower  portion  of  Wyoming.  In 
Nebraska  the  prairie  r^ion  includes  the  eastern  and  south  central 
portion  of  the  State.  The  north  central  portion  constitutes  a  regioo 
unique  to  Nebraska,  the  Sand-Hi  11  Region,  spoken  of  in  one  of  the 
February  meetings  of  the  Club.  Mr.  Rydberg  corrected  a  statement 
made  by  him  then,  viz.,  that  he  had  seen  *'  blow  outs  "  in  that  regioo 
300  feet  deep.  He  had  intended  to  say  300  feet  in  diameter  and  60  to 
70  feet  deep. 

The  western  portion  of  the  State  is  made  up  of  high  plains,  except  a 
small  portion  of  the  northwestern  comer  containing  the  *'  Pine  Ridge'^ 
and  the  '*  Bad  Lands  "  of  White  River  and  Hat  Creek.  The  plains 
have  very  few  rivers,  and  the  drainage  is  mostly  by  means  of  '*  sand- 
draws/'  Seen  from  a  hill  a  sand-draw  resembles  a  well  beaten  and 
winding  sandy  road.  It  is  a  stream  with  no  visible  water.  The  water 
is  running  from  one  to  fifteen  feet  below  the  surface.  Even  the  larger 
streams  as  the  I»(lge  Pole  and  South  Platte  sometimes  sink  down  in 
the  sand. 

The  plains  are  mostly  covered  by  short  grasses,  the  so-called  Buflalo 
grai«sej.  In  the  hot,  dry  autumn,  these  become  self-cured,  and  form  an 
excellent  winter  pasturt?  for  the  stock.  A  little  hay  is  cut  on  the  low- 
lands and  fe<l  to  the  animals  during  snow-storms.  Otherwise  the  cat- 
tle and  hors4's  feed  out  during  the  whole  winter.  The  Buffalo  grasses 
are:  the  original   Buffalo  grass  Bulbilis  dactyloides,  h\ue  and  Black 


itiT.]  Proe§eding$  of  Scientific  Soeieliei.  653 

grmmm  BouUlaua  oligottaehya  and  hirmiia,  and  "  Nigger  Heads,**  Oarex 
fUiJolia, 

In  a  region  where  the  rain-fall  i»  comparativelj  scant  and  disiribu- 
led  only  during  certain  seasons  of  the  year,  the  plants  must  be  so  oon- 
alituteiJ  as  to  be  able  to  withstand  a  good  deal  of  drought  In  other 
v«irds«  the  evaporation  roust  either  be  reduced  to  a  minimum  or  the 
plant  must  have  special  stores  of  water.  The  plants  peculiar  to  this 
region  may  be  divided  in  the  following  groups : 

1.  Very  hairy  plants  generally  covered  by  thick  pannose  pubescence, 
which  retain  the  moisture,  as  species  of  Eriogofium,  A$tragalus,  Eunh 
fM,  Srnecio,  Erolvulns  and  Ariemi9ia, 

2.  Plants  with  glaucous  foliage  having  a  hard  epidermis,  as  Yucca 
fhura^  Rumex  mtomu,  A  rgemone  alha^  and  several  grasses. 

3.  Plants  with  white,  oflen  shreddy  bark,  as  species  o(  Mentutia  and 
A  mogna. 

4.  Plants  with  very  narrow  and  often  involute  leaves,  BBLygodumia 
junrea  and  rothmta  and  several  grasses  and  sedges. 

5.  Plants  with  fleshy  stems  in  which  the  surface  is  reduced  to  a  min- 
ioiam  and  no  leaves,  as  the  Cadi, 

6.  Plants  with  a  deep  seated,  enlarged  nnit,  as  the  Rush  Morning- 
glory  Ipomaa  Irptophylia,  tLnd  the  Wild  Pumpkin  (\irurbita  f€Uidi4mtna, 
Mr.  Rydberg  had  seen  a  root  of  the  former  3  feet  long  and  almost  2 
feet  in  diameter. 

7.  Plants  covered  with  glands,  containing  essential  oils,  as  Dyttodia 
papf>o0a  and  Pedis  anguMifolia.  The  oil  in  sup|>osed  by  some  to  have 
a  cooling  rflect,  partly  by  taking  up  heat  when  evs(K>rate«l  and  partly 
by  surrounfling  the  plant  by  a  cooler  atmosphere,  their  8[>ecific  heat 
Iwing  much  less  than  the  air. 

Numemus  ii|>ecimenii  wen*  eihibite^i. 

Three  papers  fi»llowe<l  by  Dr.  J.  K.  Small,  **  (a)  The  Sessile-flowered 
TriUia  of  the  Southern  Sutes/*  (h;  •*  Noteji  on  Epilobiaceu*."  Roth 
papers  are  published  in  the  April  issue  of  the  HuUfiin. 

I>r.  Rritton  exhibite<l  a  »(>ecimen  of  SiUne  nmim  L.,  collected  by 
Mr  A.  I>.  Sriby  at  Clyde,  Ohio.  This  s|>e<ieM  is  a  re<*ent  immigrant 
from  Kun>|ie. 

N.  L.  Hkitton,  Sfcrrtnry,  pnt  tern. 

New  York  Academy  of  Sciences.— Riologiral  SM*tiou. — .Ajiril 
5.  1H97. — The  C*hairman,  Pnif  K.  R.  Wil*oii.  in  the  rliair.  Twenty- 
two  persons  present.  Prof.  ()i»l>oni  moved  that  a  r«>niniittee  Ih*  ap- 
pointed to  consider    and   take  action  on  the  (|uesti<»h  of  |MMitage  on 
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Natural  History  specimens.     The  Chair  appointed  Doctors  Dymr 
Dean  and  Prof.  Stratford. 

Professor  Bristol  offerred  his  resignation  as  Secretary.  It  was 
accepted,  and  the  election  of  his  successor  was  laid  over  antil  the  next 
meeting. 

Prof.  Osborn  reported  upon  the  phylogeny  of  the  early  iloceoe  Tit- 
anotheres,  showing  that  they  are  divided  into  two  distinct  series  in- 
cluded under  the  genera  Telmatotherium  and  Palieosyope,  both  of 
which  independently  acquired  horns.  The  Telmatotbere  line  begins 
with  r.  boreale,  a  form  which  Cope  referred  to  as  Paheosyops.  It  it 
distinguished  by  animals  with  long  narrow  skulls  and  high  stilted  frct» 
and  undoubtedly  represented  the  upland  types  of  the  family.  The 
Palseosyops  line,  as  suggested  by  Earle  and  Hatcher,  passes  throngb  P. 
latieept  and  P.  manteoeeras  and  leads  up  to  Dipladodon,  the  larger 
species  of  which  surpass  in  size  the  smaller  Titanotheres  of  the  01igo> 
cene.  This  main  line  gives  off  several  collaterals,  such  as  P.  palvd^h- 
sus.  Lambdotherium  does  not  belong  in  the  TUanotkere  phfium  at 
all. 

A  second  note  related  to  a  division  of  the  two  groups  of  placental 
mammals,  the  Meseutheria  and  Ceneutheria.  The  former,  since  Wott- 
man*s  demonstration  that  the  Ganodonta  are  ancestral  edentates,  most 
now  embrace  this  division,  besides  the  Creodonta,  Lemuroidea,  Tillo- 
dontia,  Insectivora,  Amblypoda  and  Condylarthra. 

The  third  note  related  to  the  origin  of  the  typical  mammalian  types 
of  teeth  among  the  Theriodonta,  Cynodontia  and  Gomphodontia  of  the 
Triassic.  It  is  especially  noteworthy  that  the  Gomphodontia  afford  a 
demonstration  of  the  origin  of  Multituberculate  teeth  from  a  trituber- 
culate  ground  plan,  as  hypothetically  assumed  by  the  s(>eaker  some 
years  a^o. 

Mr.  Bradney  B.  Griffin  reported  that  in  Thalassenia  (one  of  the 
Echiurids)  the  spireme  occurs  in  minute  ova  (3  micra  in  diameter) 
floating  clusters  in  the  body  cavity.  The  spireme  segments  into  one> 
half  the  somatic  number  of  chromosomes,  which  by  partial  longitudinal 
splitting  pass  into  flattened  ellipses.  These  elongate,  and  during  the 
growth  i)erio<l  hecome  twisted  and  distorted,  and  their  true  shape  there- 
by obscured.  While  entering  the  iirst  polar  spindle  they  appear  as 
loose  open  rings  or  compact  rods  (bivalent).  These  by  concentration 
and  lo<»ping-up  form  crosses,  opposite  arms  of  which  are  attachetl  tu  the 
•'  Zugfasern."  During  nietaphase  the  crosses  become  drawn  out  into 
flattened  elli()6es  which  split  across  into  two  V's  with  ch»Sfly  apposed 
limbs.  At  telophase  the  latter  separate  at  the  angle  and  diverge  in  the 
second  j>olar  mitosis.     No  longitudinal  splitting  of  the  V*8  occurs. 
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In  ZiriiMi  (lAmellibnuidi)  the  prooeM  b  identical,  althoagh  more 
olnriout  by  reason  of  the  leat  cloae  appoeitton  of  the  halves  of  the  rin^ 
and  V't.  The  conclusion  b  that  in  both  forms  a  reducing  divi»ion 
ukes  place. 

Mr.  J.  H.  McGregor  offered  a  preliminary  report  on  the  develop- 
■wot  of  the  Spermatozoa  in  Amphiuma. 

Prof  F.  E.  Lloyd's  |>aper  on  Pholadidiea  of  the  Pacific  Coast  was 
read  by  title. 

May  3,  1897. — The  Chairman,  Profes^r  E.  B.  Wilson,  in  the  chsir. 
Fifteen  persons  present  Mr.  Gary  N.  Calkins,  of  Columbia  Univer- 
aily»  was  elected  Secretary. 

In  the  absence  of  Dr.  Dyar,  (^hairman  of  the  Committee  appointed 
to  ooiisider  the  question  of  postage  on  Nstural  History  specimens,  Pri>- 
feiBor  Stratford  report^  that  the  Postmaster  General  had  been  notified, 
and  that  the  matter  had  received  due  consideration. 

Upon  behalf  of  the  Committee  appointed  to  draw  up  a  resoluti«ui 
relating  to  the  death  of  Professor  Cope,  Professor  O^bom  delivere<l  a 
brief  eulogy  of  the  great  naturalist,  pointing  out  the  especial  featureti 
which  have  made  hb  work  famous  and  have  given  him  such  s  high 
position  in  the  history  of  Natural  Science.  He  dwelt  efl|)ecially  upon 
tbe  fact  that  Professor  Cope  prosecute<l  five  great  lines  of  work  simiiN 
taneously,  and  that  in  each  he  acquired  a  commanding  position.  He 
also  spoke  of  some  of  his  generous  qualitien  as  a  fellow  Mcientific  worker, 
especially  hb  lilierality  in  the  loan  of  collc(*tionti  and  genertais  recogni- 
tion of  the  work  of  (»thers.  F*inslly.  he  alluded  to  his  remarkable  inde- 
pendence and  fortitude  of  character,  and  (lerKintent  devotion  to  scieni*e, 
eves  with  limited  resources.  Hiit  death  leave*  a  vacuum  ei>peciallv  in 
the  line  of  able  and  accurate  rritif*ism  of  ronteni|Hjniry  work.  Pro- 
fessor (>»born  concludeti  by  fiuhmittin^  the  following  reiioliiti«>n  : 

The  menilien  of  the  New  York  Acailemv  of  Science?*  desin*  to  reconi 
tbeir  admiration  of  the  ni>ble  i(er\'ices  to  Science  of  the  late  PnifevMir 
Edward  D.  Co\te.  Since  \f<'i\),  when  he  offt-rtHl  his  first  contribution  to 
the  Philadelphia  Academy  of  Scieni*es,  at  the  aj^e  of  ninetet*n,  he  hnii 
been  a  devoted  and  brilliant  investigator  in  five  great  branrhes  of 
Natural  Hbt'iry,  ichthyology,  her|»et4ilo);y  i»f  the  batrncliiann  and 
reptiles,  mammalian  paht-ontolo^y,  liintorical  g«*ot<»gy  and  iihilonnphv. 
Ill  each  he  has  long  l>een  an  acknowled^nl  leader,  and  hii«  iH>nibiu«*<l 
knowledge  of  all  has^iven  bin  reiM^archeHii  philoMipliiral  breailth,  graj>p 
and  permanence,  which  place  him  among  the  great  mastemof  (\>mpara- 
tive  Anatomy,  Cuvicr,  Owen  and  Huxley.  We  tii^eply  n»j:rel  that  his 
antimelv  death  has  cot  ^h<>rt  his  life  work,  and  feel  tluit  the  lo^  of  hi* 


656  The  American  NaituraluL  [J«]u, 

keen  critical  and  productive  fiiculty  deals  a  blow  to  the  cause  of  ooiih 
parative  anatomy  of  the  vertebrata  throughout  the  world  which  can 
hardly  be  measured.  We  tender  to  the  American  Philosophical  Soctelj 
and  to  the  Academy  of  Natural  Sciences  of  Philadelphia,  of  which  Pn>> 
fessor  Cope  was  a  life  long  member,  an  expression  of  our  deep  regret  at 
their  loss,  and  of  our  readiness  to  cooperate  with  them  in  the  eetabliab* 
ment  of  some  suitable  memorial. 

o*      aS  Henry  F.  Obborh. 

Mr.  H.  E.  Crampton,  Jr.  gave  a  brief  abstract  of  a  paper  by  F.  C. 
Baker  on  "  Notes  on  Variations  in  the  Apex  of  Gasteropod  Mollusca.** 

Professor  Bashford  Dean  and  Mr.  F.  P.  Summer  reported  on  the 
spawning  habits  of  Petromyzon  wilderi  at  Van  Cortlandt  Pond. 

Mr.  H.  E.  Crampton,  Jr.  reported  on  some  Coalescence-Ex  peri  nieaU 
with  Lepidoptera. 

A  paper  on  the  "  Vertical  Distribution  of  Plankton  in  Deep-Sea 
Collections  from  Puget  Sound  "  by  Prof.  James  I.  Peck  and  Mr.  N.  R. 
Harrington  was  read  by  title. — Gary  N.  Calkins,  Secretary, 

The  Academy  of  Science  of  St.  Louis. — At  the  meeting  of 
the  Academy  of  Science  of  St.  Louis  on  the  7th  of  June«  1897, 
twenty-one  persons  present,  Mr.  Robert  Combs,  of  Ames,  Iowa,  pre- 
sented a  paper  entitled  Plants  Collected  in  the  District  of  Cienfuegoa, 
Province  of  Santa  Clara,  in  1895-1896.  The  paper  embraces  the 
results  of  a  collection  extending  from  the  commencement  of  the  raioj 
reason  of  one  year  until  the  close  of  the  dry  season  the  following 
spring,  the  territory  covered  by  the  collection  lying  between  the 
entrance  of  the  Bay  of  Cienfuegos,  on  the  south  coast  of  Cuba,  up  the 
hay  and  the  river  Damuji  to  Rodas,  and  extending  back  from  the 
river  to  Yaguaramos  and  almost  to  the  Cienega  de  Zapato,  a  region 
including  nearly  all  kinds  of  soil  and  condition  found  upon  the  island, 
except  those  of  the  mountain  regions  and  the  mud  swamps.  A  brief 
statement  was  made  concerning  the  origin  of  the  Cuban  flora  and  its 
affinities  with  that  of  continental  Central  America,  rather  than  the 
geographically  nearer  Floridan  region. 

The  paper  comprised  a  full  catalogue  of  the  collections  made,  which 
had  been  determined  at  the  herbarium  of  Harvard  University,  and  of 
which  several  sets  had  been  distributed  to  the  larger  herbaria. 

Professor  F.  E.  Nipher  made  some  remarks  on  the  diflSculties  yet 
involved  in  the  theories  of  the  ether. 

William  Trelraj^e,  Recording  Secretary. 
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SCIENTIFIC  NEWS. 

The  following  changes  made  by  the  Potul  Congreat  will  interest 
oaturmlisU  generally : — 

1.  The  principal  treaty,  the  entry  of  Corea  into  the  Postal  Union, 
the  declaration  of  the  Orange  Free  Bute,  which  had  not  yet  sent  a 
delegate  to  Washington,  that  it  ho|ted  in  a  short  time  to  enter  into  the 
Union ;  the  declaration  of  the  empire  of  China,  represented  in  the 
congrMsea,  that  it  will  adhere  to  the  union  as  soon  as  the  organization 
of  its  service  permits  it. 

2.  Uniform  colors  have  been  adopted  for  postage  stamps. 

3.  Postal  cards  unpaid  are  subject  to  a  double  tax,  that  is  four  cents 
in  place  of  a  ux  equal  to  that  u|>on  letters  unpaid,  which  is  10  centa. 

4.  Circulars  produced  on  a  typewriter  in  quantities  of  twenty  circu- 
Ian  or  more,  all  of  the  same  character,  are  admitted  at  same  tariflfas 
are  printed  circulars. 

5.  Samples  of  merchandise  are  admitted  up  to  350  grammes,  except  in 
the  caae  of  a  contrary  arrangement,  when  the  maximum  weight  will  be 
250  grammes. 

6.  Objects  of  natural  hist4)ry,  animals,  dried  plants  or  preserved 
toological  specimens  are  admitted  as  samples. 

7.  The  que^ion  of  the  creation  of  a  universal  postage  stamp  has  been 
negatively  decided  on  ac4*ount  of  the  difficulties  which  will  occur  in 
putting  in  practice  that  important  innovation,  and  eii|>ecially  because 
of  the  divenpitv  of  the  units  of  m(»nev  of  the  various  countries. 

The  next  session  of  the  C^ongreas,  the  sixth  one,  will  be  held  at  Kome, 
luly.  in  February.  im3. 

Id  a  letter  to  Forrsi  and  Sirmm^  Mr.  Bainbri<lge  Bishop  deprecates 
thm  action  of  the  U.  S.  Fish  C>ommisaioners  in  stocking  the  trout  and 
land  locked  salmon  lakes  with  smelt.  While  it  is  true  that  adult  trout 
fatten  on  the  smelt,  the  smelt  can  also  fatten  on  the  young  trout  and 
salmon,  the  smelt  being  1,000  to  1  in  the  majority.  The  absence  of 
trout  in  I^ke  Champlain  from  West|Mirt  to  (^umlierland  Head,  an 
idaal  lake  tmut  water,  he  attributes  U>  nmelt  which  are  found  at  all 
times  of  the  year  in  all  tht*  <l(H«|ier  parts  of  the  lake,  and  in  the  identi- 
cal depth  of  water  that  would  naturally  l>c  inhabited  by  young  and 
adult  trout.  His  oliservatinns  go  to  sliow  that  the  intr<M]uc*tion  of  smelt 
into  tb«>  great  lake*  would  Ih»  almost  a  national  calamity,  foretokening 
the  extinction  of  trout  iishin^,  Inuh  commercial  and  s|>orting. 
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Prof.  G.  O.  San  who  has  for  maaj  yean  been  rtadjhig  Um 
0U8  groups  of  Crustacea  has  in  preparation  a  complete  account  of  the 
Crustacea  of  Norway,  and  his  work  is  now  in  course  of  publication  by 
the  Bergen  Museum.  All  the  known  Norwegian  species  will  be  de* 
scribed  and  figured.  Parts  III  and  IV  of  vol.  I,  containing  deaerip- 
tions  and  illustrations  of  five  families  of  Isopods,  viz^  Antharid«« 
Onathiidse,  Aegidie,  Grolanidse,  and  Limnoriidie,  have  just  been  iasoed. 

Among  recent  deaths  we  notice :  H.  d'Achon,  coleopteriat,  at  Or* 
I4ans;  Dr.  Maurice  Teinturier,  coleopterist,  at  Clayeures,  France; 
Edmund  Neminar,  formerly  professor  of  mineralogy  and  petrology  in 
Innsbruch,  on  April  10,  1897,  at  Vienna;  Karl  Kolbel,  custodian  of 
the  Natural  History  Hofmuseum  at  Vienna ;  Ludwig  Juranyi,  profea* 
8<>r  of  botany  at  Budapest,  February  27th  ;  Dr.  A.  Kumgott,  professor 
of  mineralogy  at  Zurich,  March  15,  aged  79. 

Dr.  W.  H.  Evans,  of  Washington,  D.  C,  has  gone  to  Alaska  for 
several  months  to  investigate  the  agricultural  resources  and  possibili- 
ties of  that  portion  of  the  territory  lying  south  of  the  Aleutian  penin- 
sula. He  will  report  to  Congress  as  to  the  advisability  of  establishing 
experiment  stations  there.  Dr.  Sheldon  Jackson  is  to  collect  similar 
information  regarding  the  Yukon  Basin. 

Professor  Nelson,  the  University  of  Wyoming  botanist,  will  make 
an  excursion  into  the  Red  Sea  Desert.  This  tract  of  land  has  never 
received  a  botanical  investigation,  and  the  professor  has  planned  to 
make  three  other  trips  into  the  desert  during  the  summer.  He  expects 
to  obtain  many  rare  botanical  specimens. 

A  proposition  is  under  consideration  in  the  English  scientific  socie- 
ties for  the  establishment,  in  commemoration  of  the  sixtieth  year  of 
Her  Majesty's  reign,  of  a  Victoria  research  fund,  to  be  administered  by 
representatives  of  the  various  scientific  societies  for  the  encouragement 
of  research  in  all  branches  of  science. 

Professor  Bruner,  of  the  University  of  Nebraska,  has  sailed  for 
Buenos  Ayres,  where  he  will  S|>end  a  year  investigating  the  injurious 
locusts  which  have,  of  late,  increased  enormously  in  three  of  the  east- 
ern provinces  of  the  Argentine  Republic, 

Dr.  Ludwig  Heim  goes  to  the  University  of  Erlangen  as  professor 
extraordinarius  of  bacteriology ;  Dr.  Vladislaw  Szymonowicz  of  Cra- 
cow goes  to  I^mberg  as  professor  extraordinarius  of  histology  and  em- 
bryology in  the  university  there. 
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Al  ha  CMninenoenieot  exerciset,  on  June  15th,  Johns  Hopkins  gave 
its  6rit  doctors'  degrees  in  medicine.  One  of  the  recipients  is  Miss 
Mmtj  8.  Packard,  the  only  one  of  her  sex  in  the  class. 

The  Field  Columbian  Museum,  Chicago,  has  purchaaed  from  the 
widow  of  Dr.  Arthur  Schott,  the  plants  collected  by  him  in  Campeche, 
Tabasco,  Upper  Mexico,  Hungary,  and  elsewhere. 

Dr.  Edward  F*i»cher  has  been  advanced  to  the  position  of  professor 
of  botany  in  the  University  of  Berne;  Dr.  Gaupp  to  the  professorship 
extraordinary  of  anatomy  in  Freiburg. 

The  gold  medal  of  the  Linnean  Society  of  London  has  been  con- 
iiMTed  upon  Dr.  Jacob  Oeorg  Agardh,  Emeritus  Professor  of  Botany  at 
tile  University  of  I^nd. 

The  endeavor,  at  Cambridge,  to  o[)en  a  possibility  for  the  reception 
of  degrees  by  women  has  been  defeated  by  an  overwhelming  vote  of 
1707  to  661. 

Dn.  K.  Barclay-Smith  and  F.  C.  Keropson  have  been  appointed 
senior  and  junior  demonstrators  of  anatomy  in  the  University  of  Cam- 
bridge. 

Jobann  8.  Kubary,  who  probably  knew  the  islands  of  the  South  Sea 
as  well  as  any  one,die<l  at  Ponap^',  Caroline  Island,  the  last  of  (krtober, 
1896. 

The  general  iMianl  of  studim  at  Cambridge  pro|M)ee  to  establish  a 
lecturenhip  in  ex|)«rim4*n(al  |»sychoIogy  at  a  i»ii|)end  of  £50  per  annum. 

The  degree  of  Doctor  of  Philosophy  was  conferred  u|>on  Mr.  Itoscoe 
Pound  by  the  Univcmity  of  Nebraska  at  its  recent  commencement. 

Mr.  Edward  iKNlson  has  left  England  for  Mon>cco,  with  the  object 
of  investigating  the  fauna  of  the  country  around  the  Atlas  range. 

Dr.  E.  Fischer  has  )>ecn  made  full  profefwor  of  botany  in  the  Uni- 
versity of  Bcrnc*  an<l  direcUir  of  the  liotanical  gardens  there. 

Pn»fr«sors  Uiit/tchli  and  W(*itmann  lmv«*  U'cn  cliH*te<i  to  cHjrrfii|M»nd- 
ing  memliership  in  tho  Academy  of  Scic^ncM  of  IWrlin. 

Dr.  (it-or^cs  Villc,  prnfi^ffiMtr  of  vt*p*(ablc  phyitiology  in  the  Mu«euni 
of  Natural  Hii»lorv  m  Pnris.  die<l  February  23,  1^*.»7. 

ProfeAsor  Conway  .^lflcmillan  g<»efi  t4)  Europe  for  the  summer  on 
busiocas  eonnc<'t4*4l  with  the  I'niversitv  of  Minn(*ii«>ta. 
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The  Royal  Society  of  Edinburg  hu  elected  Profe«on  ZirkeU  Heid- 
enhain  and  Cohn  to  honorary  membership. 

Mr.  W.  Garstang  has  been  appointed  naturalist  to  the  Marine  Bio> 
logical  Association  at  Plymouth,  England. 

Mr.  Robert  Douglas,  well  known  in  the  line  of  arboriculture  ainl 
forestry,  died  June  1st  at  Waukegan,  IlL 

Dr.  J.  S.  Eingsley  is  to  spend  the  summer  in  Jamaica,  as  also  is  Dr. 
J.  E.  Humphrey  and  Dr.  W.  K.  Brooks. 

Dr.  W.  B.  Pillsbury  has  been  elected  to  an  instructorship  in  pey- 
chology  at  the  University  of  Michigan. 

Dr.  Johannes  Martin  has  been  appointed  director  of  the  Natural 
History  Museum  in  Oldenburg. 

Miss  Mary  E.  Pennington  has  been  made  fellow  in  hygiene  at  the 
University  of  Pennsylvania. 

Dr.  P.  Francotte  has  been  elected  professor  of  embryology  at  tbe 
University  of  Brussels. 

Prof.  J.  L.  Prevost  has  been  made  professor  of  physiology  in  the 
University  of  Geneva. 

A  gift  of  $100,000  was  made  McGill  University  by  the  will  of  tbe 
late  J.  H.  R.  Molson. 

The  Catholic  University  of  America  has  received  $5,000  as  a  founda- 
tion for  a  fellowship. 

Dr.  H.  K.  Wolfe  has  resigned  the  chair  of  psychology  at  the  Uni- 
versity  of  Nebraska. 

Dr.  J.  J.  Zumstein  has  been  made  profe^ssor  of  anatomy  at  the  Uni* 
versity  of  Marburg. 

Dr.  J.  H.  Leuba  has  received  a  position  in  psychology  at  Clark  Uni- 
versity. 
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NEW  OBSEKVATIONS  ON  THE  ORKHN  OF  THE 

GALAPAGOS    ISLANDS,   WITH    REMARKS 

ON  THE  GEOLOGICAL  AGE  OF 

THE  PACIFIC  OCEAN. 

Ry  G.  Bai'h,  Ph.  I>.. 

Aa«ociAT«-rBorEM'»a  or  rALEoMTOLooT.  rxivKBfttrv  or  CNICAOo 

In  DeceinlKjr,  189iJ,  I  wrote  a  |»a|>er/  *M)n  the  origin  of  the 
Galapag(»s  Islands/'  which  wivs  publislied  in  tlic  Amkritan 
Xati  KALisTof  March  an<l  April,  Ls91,one  month  l^efore  I  loft 
for  the  archi[>elago.  This  paper  o|>ens  with  the  following  re- 
marks:  "All  islands  can  be  divide<l  into  two princi|>al  groii|»s  : 
1.  Islands  develo[>eii  from  continents  or  larger  iKxlies  of  land 
through  isolation  or  subsidence — Continental  Islands.  2.  Isilantls 
Dot  develo[>e<i  from  continents,  but  from  submarine  portions 
of  the  earth — Ocmnic  hlamU, 

"The  flora  and  fauna  of  the  first  group  will  l>e  more  or  leas 
kannonic — that  is  to  sav,  the  islands  will  be  like  satellites  of  the 
continent  from  which  they  develo|»iHl,  and  the  whole  group 
comftarable  to  a  planetary  systoin.  The  flora  and  fauna  of  the 
second  group  will  be  dtsharmfmic — that  is  to  say.  it  will  l>e  com- 
p(jM<l  of  a  mixture  of  forms  which  have  In^en  introduced  acci- 
dentally from  other  places.     It  is  evident  the  first  gn^up  of 

I  Baar,  G    "On  th«  Orifiii  of  th<»  lUlmpairu*,"  Aukkicam  NAret4U»T.  March, 
lf»\,  p.  1I7-2XW;  April.  l«Vl.  |.  :{<i:-ai6. 
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islands  will  be  affected  gradually  in  the  same  way ;  there  will 
be  iinmigrants  from  other  localities  besides  the  original  in- 
habitants. 

*^ Continental  islandSy  therefore^  may  be  conipoied  of  two  floral  and 
faunal  elements :  firsts  an  original  {ei\dogenous)  one ;  and  sewnd^ 
a  secondary  {exogenous)  one,  Ocennic' islands^  however,  will  only 
contain  a  secondary  {or  exogenous)  floral  and  faunal  element^  they 
never  mil  shoiv  harmonic  distribution" 

By  the  study  of  the  Gal4pagos  Islands  I  reached  the  con- 
clusion that  the  distribution  of  the  animals  was  harmonic,  and 
that  the  theory  of  the  oceanic  origin  was  therefore  not  correct. 

This  opinion  I  have  sustained  in  the  following  papers:  1. 
Das  Variiren  der  Eidechsen-Gattung  Tropidurus  auf  den  Gali- 
pagos  Inseln.,  Biol.  Centralbl,  Vol.  X,  1890,  p.  475-483. 
2.  Account  of  my  Trip  to  the  Galapagos  Islands,  dated  Chat- 
ham Island,  August  28, 1891,  Amer.  Nat.,  Vol.  XXV,  1891,  p. 
902-907.  3.  Ein  Besuch  der  Galapagos  Inseln.,  Biol.  CentralbL, 
Vol.  XII,  1892,  p.  221-250,  also  H.  de  Varigny.  Voyage  scien- 
tifique  aux  Isles  Galapagos,  Revue  Scientif.,  Vol.  50,  No.  13, 
24  Sept.,  1892,  p.  391-400.  4.  Das  Variiren  der  Eidechsen- 
Gattung  Tropidurus  auf  den  Galapagos  Inseln.  Festschrift  zom 
siebenzigsten  Geburtstage  Rudolf  Leuckart's,  Leipzig,  1892, 
p.  259-277,  4°  (with  variation  curves).  5.  The  Differentiation 
of  Species  on  the  Galapagos  Islands  and  the  Origin  of  the 
Group,  Biol.  Lect.  Marine  Biol.  Laborat.  Wood's  Holl.,  1894, 
Boston,  1895,  p.  67-78. 

In  this  last  paper  I  gave  a  table  showing  the  distribution  of 
seven  genera  on  the  Galapagos  Islands ;  I  also  gave  a  table  of 
the  distribution  of  seven  genera  of  birds  on  the  West  Indies. 
Since  the  West  Indies  show  harmonic  distribution,  and  since 
it  is  proved  that  they  were  formed  by  the  splitting  up  of  a  con- 
tinuous land  area,  the  same  must  be  true  for  the  Galapagos. 

This  paper  has  been  reviewed  by  Professor  F.  Ratzel  in 
Leipsic,  Professor  S.  Giinther  in  Munich,  and  Professor  O. 
Bottger  in  Frankfort.  They  all  agree  with  my  view.  Ratzel 
savs:  '*  Baur concludes  from  the Muirmonic distribution  'of  the 
variations  that  the  Galapagos,  like  tlie  Antilles,  originated  by 
sinking  of  the  sea  bottom,  and  were  certainly  not  formed  by 
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single  volcanic  islands,  that  they  were  formerly  connected 
through  Cocos  Island  with  Central  America."  He  correctly  re- 
jects the  hypothesis  of  the  consistency  of  continents  and  oceans. 
(Dr.  A.  Petermann's  Mitteilungen,  1895,  Heft  12,  p.  1S4-1S5.) 

Giintlior' remarks :  "It  is  known  and  generally  admitted, 
that  for  the  solution  of  tlie  question  about  the  origin  of  a  cer- 
tain island,  or  a  group  of  islands,  the  application  of  zoogeo- 
graphy is  of  the  highest  value.  The  pa[>er  before  me  shows 
how  important  it  will  be  for  physiography,  if  correctly  applied. 
Professor  Alexander  Agassi z  had  insisted  that  the  Galapagos 
Ulands  never  had  been  in  connection  with  the  American  conti- 
nent, but  were  typical  volcanic  islands.  But,  if  the  single 
islands  are  all  of  marine  origin,  if  they  were  occupied  only 
later  by  organisms  from  the  continent,  fauna  and  flora  ought 
to  show  a  pretty  variegated  aspect,  making  an  impression  of  a 
mixture  of  forms.  There  would  be  no  reason,  why  one  of  the 
islands,  which  are  all  closely  placed  together,  should  have  been 
preferred  to  another  one,  if  really  the  currents  of  the  air  and 
the  sea  alone  efl'ect  the  transportation  of  organic  germs. 

Baur*s  detaile<l  examination  revealcnl  a  totally  different  pic- 
ture. He  showed  that  each,  or  nearly  each  island*has  peculiar 
representatives  of  certain  genera,  Tropidurus,  birds,  etc.  This 
can  only  be  explaine^i  by  subsidence.  The  tables  given  by 
Itaur  of  the  distribution  cannot  be  niisunderstoinl.  The  Gala- 
pagos must  l>e  consi<lcred  as  the  remains  of  a  Miocene  land — 
connection  with  the  continent,  to  which  belongeil  probably  also 
the*  West  Indian  Archipelago." 

Bottger*  also  agr(H.*s  with  me,  and  finishes  his  review  with 
the  following  >H*nt4*nc(*:  "  Baur  finally  reached  the  conclusion, 
that  the  lines  of  the  contineiitM  of  former  geological  periods  do 
not  agree  at  all  with  those  of  the  pre.nent  continents,  the  more 
we  go  back  jn  geological  time  the  larger  are  the  diilVrences." 
**  With  this  theoretical  exi>o.'«iti(»n  he  gives  us  an  interesting  ex- 
ample, that  by  biological  rcsi*arcli  (h-dnrtions  can  be  ma<le  for 
giological  problrnis." 

•tiunihff.  S     N»turnl«MmM'l»    Uiin(l»<h»u.  1-tO.  No.  4J.  |»    '»42  '♦U. 
»  B«'4lfrf.  <>      Z--»l..K.  i  ,  t»lr»ll.l  .  I,  No    1*..  J.    |ol  -Kki,  >c|.l    'Z.  \^'^ 
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Ortmann^  is  of  the  same  opinion,  and  referring  to  my  papers, 
he  says :  ''  The  Gahipagos  Islands  may  be  considered  a  clasn* 
cal  example  of  the  influence  of  separation  for  the  formation 
of  species." 

Meanwhile  Mr.  TownsendV  paper  on  the  Birds  of  CSocos 
Island  had  appeared,  the  results  of  which  showed  to  be  Terr 
interesting  for  the  question  of  the  origin  of  the  Galapagos. 

Dendroica  aureola  Gould,  Cocomis  Agamzi  Townsend,  Aeio- 
triccusridgxvayi  Townsend,  and  Cocofzus  ferrugineus  Gould  were 
found,  the  last  species  having  only  been  known  before.  Dm- 
droica  aureola  Gould  occurs  also  on  the  Galapagos,  besides  it 
has  been  recorded  on  Gorgona  Island,  on  the  southeast  coast 
of  Columbia,  north  of  Tumaco;  at  Esmeralda,  Ecuador;  and 
Posorja,  north  of  the  Island  of  Puna,  in  the  Gulf  of  Guayaquil ; 
in  western  Peru,  at  Santa  Lucia  and  Tumbez.  Cocamut  Agamxi 
Townsend  is  the  representative  of  Cactornie  {Grsiy)  of  the  Gali- 
pagos,  and  Nesotriccus  ridgwayi  Townsend  very  close  to  Myiar- 
chus  magnisostris,  Coccyzm  ferrugineus  Gould  is  related  to  species 
of  Central  America  and  the  West  Indies.  Cocos  Island  is  placed 
between  the  Galapagos  and  the  Cordillera  de  Veragua.  The 
1500-fathom  line  probably  embraces  Cocos  Island  and  the 
Galapagos  from  the  Island  of  Coiba. 

We  shall  now  consider  the  botanical  evidence. 

During  my  visit  of  the  Galapagos  (June  10-September  6, 
ISOl)  I  collected  plants  on  Albemarle,  Indefatigable,  James, 
Chatham,  Charles,  Hood,  Gardner,  Bindloe,  Abingdon,  Har- 
rington, Tower  and  Jervis.  These  have  been  determined  at 
the  Gray  Herbarium  of  Harvard  University  by  Mr.  B.  L.  Rob- 
inson and  J.  M.  Greenman.* 

'Ortmann,  Arnold  £.  Grundziige  der  marinen  Thieregogr^hit,  Jeoa,  ISM^ 
p.  29;  and  **0n  Separation,  and  its  Bearing  on  Geology  and  ZoogeoigrmpliT." 
Amer.  Joam.  Science,  Vol.  II,  1896,  p.  63-69. 

*  Townsend,  C.  II.  Birds  from  Cocos  and  Malpelo  Islands,  with  Notes  on  tkc 
Petrels  obtained  at  Sea.  Bull.  Mus.  Zool.,  Harvard  College,  Vol.  XXVII. 
No.  3,  Cambridge,  July,  1895.  p.  121-126. 

*  Robinson,  B.  L.,  and  J.  M.  Greenman.  Contributions  from  Gray  Herbarioa 
of  Harvard  University,  New  Series*,  No.  IX,  I.  On  the  Flora  of  the  GalApagos 
Islands,  as  shown  by  the  Collections  of  Dr.  G.  Baur,  Amer.  Jour.  Science,  Vd. 
L.  August  1,  1895,  p.  135-149. 
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From  this  paper  I  quote  the  following:  *'  It  is  well  known 
not  only  that  the  archi[)elago  [K)s?esses  a  peculiar  and  remark- 
able vegetation,  but  that  the  diflferent  islands  exhibit  in  their 
floras  a  striking  individuality/'  "  While  u[>on  some  of  the 
•mailer  islands  I>r.  Baur  collected  only  a  few  species,  enough 
material  is  at  hand  not  merely  to  confirm  strongly  the  view 
Uiat  almost  every  island  has  '\\m  peculiar  s|>ecies  and  varieties, 
but  to  show  clearly  that  even  plants,  which  must  pass  as  the 
flame  s[»ecies,  often  exhibit,  when  found  upon  several  islands, 
more  or  less  striking  racial  differences.  These  facts,  while  in 
other  respects  noteworthy,  derive  a  s|»ecial  interest  from  their 
relation  to  the  probable  origin  of  the  flora  of  the  group.  Re- 
garding the  fauna  Dr.  Baur  has  in  several  recent  articles  called 
attention  to  [leculiar  harmonic  relations  existing  between  the 
forms  of  the  different  islands,  and  has  argued  from  zoological 
grounds  that  the  islands  must  at  one  time  been  united,  not  only 
with  each  other  but  with  the  mainland  near  Central  America." 
•*  This  view  has  been  severely  criticised  by  several  writers,  but 
no  one  has  attempted  to  account  for  the  peculiar  distribution 
of  differing,  yet  closely  related  forms  upon  the  islands,  and  as 
the  subject  is  one  which  merits  further  attention,  it  si*ems 
worth  while  to  present  the  botanical  data  in  some  detail. 

Terhaps  no  species  to  l>e  found  upon  the  different  islands 
better  illu-^tratos  the  noteworthy  racial  divergence  in  related 
forms  than  Enjtltorhia  vimiuin  Hook.  til.  Thi.s  s|K*cies  differs 
marke^lly  in  foliage  from  any  other  known  member  of  this 
large  genus,  and  iscliaracteristieof  theGaIa|>ag(»H  ArchifH^lag^K 
Being  essi*ntially  a  desert  plant,  it  can  subsi.st  even  U]K»n  those 
islan<ls  of  the  group  which  are  of  low  altitude  and  do  not  attain 
the  upper  regions  of  moister  atmosphere.  It  was  first  collected 
by  Macrae  U|Mm  Albemarle,  re<liscovered  by  Anderson  on 
Charles,  and  has  now  U*en  colli»cted  bv  l)r.  liaur  on  the  fol- 
lowing  i.nlands  Harrtngt4in,  Chatham,  Southern  and  ICa^steru 
All»emarle,  Janu*$«,  Jervis,  liindloe,  Tower  and  Abingdon. 
Even  the  most  cursory  ins|HH*tion  of  the  forms  frf»m  these  dif- 
ferent islands  disc^Iofl^fS  marked  variation  in  the  contour,  size, 
thicknens,  rigidity,  and  color  of  the  leaves,  an  well  as  in  the 
length  of  the  intenodes,  color  of  the  stem,  etc.,  while  more 


666  The  American  NaturcUisL  {AmgmA, 

careful  examination  shows  that  these  are  not  mere  individoiJ 
differences,  due  to  chance,  state  of  development,  or  individaal 
environment,  but  each  form  appears  in  general  to  be  restricted 
to  a  single  island.  Some  forms,  such  as  those  from  Abingdon 
and  Tower  Islands,  differ  rather  strikingly  from  the  rest,  while 
others  present  slighter  differences,  in  a  few  cases  too  slight, 
that  a  series  of  careful  measurements  is  necessary  to  demon- 
strate their  existence.  But  the  examination  of  considerable 
number  of  specimens,  such  as  those  secured  by  Dr.  Baur,  shows 
that  the  species  as  it  occurs  on  each  island  differs  in  some 
characteristics,  slight  or  more  considerable  from  the  forms  of 
all  or  nearly  all  the  other  islands,  and  furthermore,  each  island 
appears  to  have  only  one  form  of  its  own. 

The  question  at  once  presents  itself:  If  this  archipelago  is 
composed  of  islands  of  elevation,  built  up  from  the  sea-floor 
independently  by  volcanic  action,  how  has  such  a  distribation 
been  effected  ?  If  the  vegetation  has  been  derived  from  the 
mainland  by  the  chance  of  transportation  of  seeds,  it  is  qnite 
impossible  to  believe  that  each  island  has  received  a  slightly 
different  form  of  the  same  species,  and  we  are  forced  to  the 
much  more  natural  assumption  that  racial  and  varietal  diver- 
gence has  come  about  after  the  introduction  of  the  species 
upon  the  islands.  Now,  continuing  the  supposition  that  these 
are  islands  of  elevation,  the  seeds  of  Euphorbia  viminea  must 
have  reached  them  in  one  of  two  wavs :  either  each  of  the  nine 
islands,  where  we  know  the  species  now  to  occur,  must  have 
received  its  seed  directly  from  the  mainland  ;  or,  what  is  much 
more  natural,  seed  must  have  reached  one  or  more  of  the 
islands,  and  from  there  spread  to  the  rest.  That  the  same 
species  should  have  reached  all  these  islands  presupposes  a 
considerable  facility  of  transportation.  But  as  soon  as  this  is 
granted  it  is  impossible  to  understand  the  highly  individual 
development  of  the  forms  upon  the  different  islands.  For  rela- 
tive or  complete  isolation  seems  necessary  to  account  for  the 
racially  divergent  floras  of  the  islands;  and  especially  for  the 
occurrence  of  only  one  form  upon  each  island.  It  would  thus 
appear  necessary,  in  accounting  for  the  present  distribution, 
to  assume  that  at  one  time  in  the  remote  past  the  islands  were 


Ittr.]  Thf  Origin  of  the  Oalapago$  hlandi.  667 

either  united,  or  at  least  that  the  channels  which  separate  them 
were  less  formidable  barriers  to  seed  transportation  than  at 
present,  so  that  general  distribution  of  species  could  have  been 
effected  ;  and  that  8ubse<iuently,  as  the  islands  separated,  or  as 
the  channels  through  some  change  of  currents,  or  other  cause, 
became  less  easily  passed,  an  era  of  much  greater  isolation  of 
the  floras  of  the  different  islands  came  about.  The  divergence 
of  character  of  the  vegetation  would  then  begin  at  once,  and 
the  otherwise  unaccountable  existence  of  a  single  and  peculiar 
form  upon  each  island  would  be  readily  intelligible." 

While  not  prepare<l  to  make  any  positive  assertion  regard- 
ing the  probable  origin  of  the  islands,  the  authors  fail  to  see 
in  the  hitherto  generally  accepted  theory  of  elevation  any 
•atisfactory  explanation  for  the  harmonic  yet  divergent  floras 
of  the  different  members  of  the  group.  Upon  Dr.  Baur's  as- 
•amption  of  a  former  union  between  the  islands  and  subse* 
qnent  separation  by  subsidence,  not  only  is  explanation 
possible,  but  the  existing  flora  of  the  archipelago  is  just  that 
which  would  most  naturally  result  from  such  an  origin.  A 
former  union  of  the  islands  would  account  at  once  for  the 
occurrence  of  identical  ancestral  species  upon  the  different 
members  of  the  group,  and  the  sul)se<iuent  separation  give  the 
neede<l  ifiolation  for  varietal  and  racial  divergence,  while  the 
latter  could  not  have  come  al»out  if  a  continental  interchange 
of  seeds  wt*re  taking  {)lace  from  island  to  island. 

Regarding  a  former  land-c(»nnt*ction  with  the  continent, 
which  would  cert^iinly  oMVr  much  greater  geological  difTicuN 
ties,  the  botanical  evidence  is  still  t^x)  vague  to  merit  regard. 
The  affinities  of  the  vegetation  of  the  upj>er,  moisler  jMirtions 
of  the  islan<ls  are  douhtlens,  ilm  has  betM)  assume<l,  with  the 
Horas  of  Columbia,  reiitnil  .Vmerira,  Southern  Mexico,  and  the 
West  Indies,  while  much  of  the  des<»rt  tlora  of  the  lower  regi^ms 
has  doubtless  U^en  derived  from  the  arid  regions  of  Chili  and 
Peru.  But,  so  far  as  botanical  <lata  are  concerned,  this  could 
have  come  alK)Ut  either  by  migration  by  land  or  by  transjiorta- 
iion  by  oceanic  currents,  and,  as  the  latter  still  exist,  it  s^^ems 
unnecessary  to  assume  the  former.  However,  on  this  [>oint, 
the  evidence  from  the  vegetation  api^eacs  to  be  still  wholly 

indecisive. 
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The  harmonic  relation  of  the  floras  of  the  different  isUndt, 
which,  as  we  have  seen,  appears  to  have  such  an  interesting 
bearing  upon  the  former  possible  connection  of  the  islande 
with  each  other,  is  shown  not  only  by  Euphorbia  xnmitiea,  but 
by  various  other  endemic  species  and  groups  of  species  of  the 
same  and  other  genera  and  orders. 

All  the  Galc^pageian  species  of  Euphorbia  for  instance, 
the  exception  of  E,  amplesicaulis  Hook,  fil.,  form  a  closely 
lated  group,  doubtless  having  a  comparatively  recent  common 
ancestry  ;  but  most  of  these  forms  are  characteristic  of  partico- 
lar  islands.  The  same  is  eminently  true  of  the  different  species 
of  Acalyplia.  The  Borrerix  of  the  Galapagos  Islands  also  form, 
for  the  most  part,  a  close  group  of  very  nearly  related  species, 
or,  perhaps,  better  varieties  of  one  polymorphous  species,  all 
of  which  have  probably  diverged  from  a  uniform  parent  stock 
after  the  separation  of  the  insular  floras  from  that  of  the  main- 
land and  from  each  other.  Here,  however,  we  find  in  some 
instances  the  same  form  upon  two  or  more  of  the  islands,  as 
though  transportation  of  the  seed  had  offered  somewhat  less 
difficulties  than  in  the  case  of  Euphorbia  viminea"  The  forms 
of  Euphorbia  viminea  Hook.  fil.  are  as  follows: 

Forma  AWenxarlensis  (typica)/ — Albemarle  Island ;  collected 
first  by  Macrae,  and  again  by  Dr.  Baur,  on  the  southern  end  of 
the  island  in  July,  and  on  the  eastern  side  in  August,  1891. 

Forma  Jacobeiisis. — Collected  by  Dr.  Baur  near  Orchilla  Bay, 
Northern  James  Island,  August,  1891. 

Forma  Castcllana. — Collected  on  Tower  Island,  by  Dr.  Baur, 
September  1891. 

Forma  Chatham*  nsis. — Collected  on  Chatham  Island,  lower 
region,  southwest  end,  by  Dr.  Baur,  June,  1891. 

Forma  Caroknsis. — Collected  on  Charles  Island,  bv  Ander- 
son,  1852. 

Forma  Barriufjionnisis. — Collected  on  Barrington  Island,  by 
Dr.  Baur,  July,  isQl. 

Forma  Jenensls. — Collected  on  Jervis  Island,  by  Dr.  Baor, 
August,  1891. 

^  I  do  not  gire  here  the  description  of  these  varieties,  which  mtj  be  looked  ap 
in  the  original  paper. 
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Var.  Ahiiigiionru$iji, — Collected  on  Abingdon  Island,  by  Dr. 
Baur,  September,  1891.  This  form  is  so  well  marked  as  to 
merit  varietal  rank. 

In  AmarniUns scUrantnidrs  Ands.  a  racial  variation  has  been 
noted  similar  to  that  in  Eupltorhia  vi mined.  The  type  of  the 
former  was  collected  on  Charles  Island  bv  Anderson.  Two 
forms  collected  by  Dr.  Baur  U{»on  Chatham  and  Hood  Islands 
differ  perceptibly  in  foliage  : 

Forma  ('hathaiitensiM. — Collected  at  Chatham  Island,  lower 
region,  southwest  end,  June,  1891. 

Forma  HintdentfU. — Collected  on  Hood  Island,  July,  1891. 

We  shall  now  see  what  Mr.  W.  Dotting  Hemsley,"  of  the 
Royal  Kew  (tardens,  has  to  say,  who  is  a  specialist  in  insular 
floras. 

In  1894  the  first  part  of  a  splendid  series  of  |»apers  ap|>eared 
in  ikitnce  l^ftgrrnn  under  the  title,  '*  Insular  Floras,"  in  which 
some  remarks  about  the  flora  of  the  Cialapagos  are  made.  At 
the  end  the  following  sentence  ocrurs: 

"Concerning  the  origin  of  the  fauna  and  flora  of  the  (lalii- 
pagos,  Agassiz  vigorously  att4icks  and  ridicules  liaur's  theory 
of  subsidence,  put  forward  with  so  much  confidence,  and  briefly 
Statetl  thus  'The  (inla^mjoH  are  onitiumtnl  inlainh,  nriglnaUd 
thrffiiffli  ttnhftiiimn  .  thcv  all  formed  ut  a  past  peritnl  om*  large 
island,  and  this  island  it^df  was  at  a  still  form<'r  period  in 
connection  with  the  American  continent.*"    It  will  be  suflicient 

'  llefiMley,  W.  I<<»ttifig  Insular  Flont*.  Scienof  I'mffrt***.  Vt»I.  1,  N<«  •'», 
Jul/.  W>4.  |..  4CK>-4(H 

*Thri>«  wtirtU  occur  in  nir  |»«|»rr  <>ti  thr  "Origin  uf  the  <fali|MigiM  UlandA," 
.\|>ril»  ls*»I,  |i  aiC,  |iuMi«lie<l  l»«*forr  mr  d<*|»Arturv.  Thr  M*nlif»*"*  which  ex- 
praitti*  my  theory  i*  prei*e4lr<i  hr  the  UAUtmUig  mnrtU  :  '*  I  Marte^l  with  t)it  tU' 
taoc«  that  ccmtinentml  i«Iand«  Rm»t  hare  a  harniniiic  flora  and  fauna  In  th« 
CfalApainM  we  fminH  a^Molutt*  harmonr ;  mr  (*onclu«ion,  thrrrfore,  i•^"  etc  I  haT« 
rtf>lie«i  lo  the  rritici«ni«  made  hr  I'ruf.  Afa»tf  in  hit  "<ieneral  Sk«*frh  uf  the 
Kxpf<diti<«  of  the  Alhalr<M»."  from  February  to  Mar.  1««V1.  Hull  Mu«  (  oiii|>. 
Sool  ,  Hanrard  (  ol..  Vol.  \.\111.  No  1.  Caaihridfr.  Feh..  IWCJi  in  S^eiict. 
Vol  XIX.  .No  477,  March  2.\  \»J'2,  p  17r»  Fnmi  thi*  I  (juolc*  the  followinf : 
**  Pf ij#woV  Agmiwix  ha«  c«mii>lH#lT  oTerloi»ked  the  main  |Kiint  of  nj  arfummt. 
I  cMiaiderrd  the  harmtiny  in  ihe  di»tri(Mitioci  of  fauna  and  flora,  a*  will  h« 
by  ri*ferring  to  my  pafier  1  trtrd  to  nhow  that  thi*  harmony  wa*  ab*4»lutaly 
MMiplttAMiblr  hy  the  theory  of  el«eatit«  Afl^r  thl*  wa«  done.  1  •lamined 
vlMilier  our  present  know  \r<\f(r  of  the  •<MindiDf%  •howe<l  any  •eritMM  ob^lacU  to 
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to  have  directed  attention  to  the  discussion  here.  It  is  worth 
adding,  however,  that  Baur's  article  is  supplemented  by  an  ex* 
cellent  bibliography." 

On  October  24, 1895,  Hemsley^^  published  a  review  of  Rob- 
inson's and  Greenman's  Flora  of  the  Gal^ipagos  Islands. 

"  Dr.  G.  Baur's  theory  of  the  origin  of  the  Gal&pagoe  Islands 
is  too  well  known  to  need  explanation  here ;  yet,  it  may  be 
briefly  designated  the  theory  of  subsidence.  He  argues  that 
the  islands  were  formerly  connected  with  each  other,  and  at 
an  earlier  period  with  the  American  continent  It  is  also  al- 
most  needless  to  say  that  this  theory  has  met  with  an  exceed- 
ingly  hostile  recognition.  The  publication  of  an  account  of 
the  botanical  collections  (Robinson  and  Greenman)  affords  an 
opportunity  of  examining  this  theory  from  a  botanical  stand* 
point.  For  the  purposes  of  the  '  Botany '  of  the  Challenger 
Expedition,  and  ever  since  that  publication  of  this  work,  I 
have  collected  all  the  data  coming  under  my  notice  bearing 
on  the  dispersal  of  plants  to  considerable  distances  by  wind, 
water,  birds  or  other  creatures,  excepting  human.  The  evi- 
dence thus  collected  suflSciently  accounts  for  the  vegetation  of 
low  coral  islands,  and  the  littoral  vegetation  of  widely  separated 
countries ;  but  it  in  no  way  helps  to  explain  the  vegetation  of 
the  enormously  distant  islands  of  the  Anarctic  seas,  for  exam- 
pie,  or  that  of  the  islands  of  the  Galapagos  group,  to  give  an- 
other instance. 

"  But  these  are  not  parallel  cases ;  they  are  the  two  extremes 
in  the  amount  of  differentiation  in  connection  with  isolation. 

"  The  biological  phenomena  of  the  Galapagos  Islands  left  a 
deeper  impression,  probably,  on  the  mind  of  Darwin  than  those 
of  any  other  part  of  the  world  he  visited,  and  doubtless  had 

the  theory  of  subsidence,  and  I  found  that  it  did  not.  Frofetwr  Agostiz  did  not 
refer  with  one  wrd  fo  (hii  harmony  of  distributiouj  uhich  formed  the  basis  of  my 
nhole  ideas.  When  Professor  Agaseit,  or  anj  one  else,  is  able  to  explain  thu  b^ 
the  elevation  theory,  I  shall  be  the  first  one  to  adopt  it.  But,  until  this  has  been 
done,  I  believe  in  suljsidence.  The  paper  to  which  Professor  Affasaii  refers  was 
written  before  mj  visit  to  the  islands.  Mv  investigations  have  onlj  more  con- 
vinced me  of  the  insuflSciency  of  the  elevation  theory." 

^Mlemsley,  W.  Hotting.  The  Flora  of  the  GaUpagos  Islands.  Katare,  VoL 
52.  No.  135«),  October  24, 1S95.  p.  623. 
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much  to  do  with  his  later  conception  of  the  origin  of  species. 
The  fact  on  which  he  laid  special  stress  was  that  the  genera,  to 
a  very  great  extent,  were  the  same  as  in  all  the  islands,  and 
the  species  different  in  each  island.  Dr.  Baur's  much  more 
extensive  zoological  and  botanical  collections  and  observations 
confirm  and  emphasize  the  correctness  of  the  view  of  his  illus- 
trious  predecessor  of  fifty  years  ago.  Darwin  especially  refers 
to  the  existence  of  different  species  or  races  of  tortoises  and 
mock ing-th rushes  [NfScmiimtAM]  in  many  of  the  islands ;  and 
Baur's  examination  of  the  lizards  of  the  genus  TVopic/unw,  from 
twelve  of  the  islands,  reveals  the  same  condition  of  things.  The 
botanista  bring  forward  Euphrbia  ximinea  in  illustration  of  this 
phenomenon.  This  s|)ecies  was  described  by  Sir  Joseph  Hooker 
from  a  single  specimen  collected  by  Macrae  in  Albemarle 
Island,  and  the  author  remarks  that  he  "knew  of  no  species 
with  which  to  compare  this  highly  curious  one."  Dr.  Baur 
ooUected  it  extensively  in  eight  of  the  islands,  and  the  speci- 
mens from  almost  every  one  of  them  [7]  exhibit  distinct  racial 
characteristics.  Acnlaphr,  a  genus  of  the  same  natural  order, 
presents  somewhat  more  pronounced  variation  in  the  different 
islands,  which  some  botanists  regard  as  of  8|>ecific  value ;  other 
botanists,  as  of  varietal  value  only.  Whatever  status  we  give 
these  forms,  the  flora  as  a  whole  is  a  most  instructive  and  con- 
Tincing  illustration  of  evolution. 

''A  remarkable  peculiarity  of  the  Galapagos  flora  as  an  in- 
sular flora  is  the  alnu^t  total  absence  of  endemic  genera,  for 
the  two  or  three  jjenera  of  the  ComfKwitJu  restricted  to  the 
ulandn  are  .ho  closely  allied  to  the  American  genera  as  hardly 
to  count  as  distinct.  Indee<l,  the  whole  flora  is  so  thoroughly 
American  that,  apart  from  geological  difhculties,  it  might  b4« 
regarded  as  a  <lifrerentiate<l  remnant  thereof,  rather  than  de- 
rives! therefrc»in,  after  the  sup|K)Hed  elevation  of  the  islands. 
Analogous  oon<lition9  and  phenomena  are  repeated  in  the  <leep 
▼alleys  of  the  great  mountain  chains  of  northern  India  and 
western  China,  where,  in  neighboring  valleys,  the  genera  are 
to  a  great  extent  the  Mame  and  the  species  different. 

**  Looking  at  the  (composition  of  the  (val*ipagos  flora,  es|»e- 
cialiy  with  an  eye  to  the  probabilities  of  the  transport  of  the 
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seeds  of  its  constituents,  combined  with  present  conditions,  Dr. 
Baur's  theory  seems  deserving  of  more  serious  consideration 
than  it  has  hitherto  received.  My  slender  knowledge  of  geol- 
ogy alone  prevents  me  from  taking  up  a  more  decided  posiii<Hi." 

The  last  communication  of  Hemsley*^  appeared  in  the  Jane 
number  of  Science  Progress,  1896.  He  writes:  "  When  review- 
ing the  newer  literature  relating  to  the  flora  of  the  Galapagos 
Islands  I  found  little  to  add  to  what  had  been  done  by  Darwin, 
Hooker  and  Anderson ;  merely  mentioning  the  visit  of  the 
United  States  ship  Albatross,  and  Dr.  Baur's  theory  of  the  origin 
of  the  fauna  and  flora.  Since  then  an  account  of  Dr.  Baur's 
botanical  collections  has  been  published,  and  the  substance 
has  also  appeared  in  an  English  journal,  and  Dr.  Baur  himself 
has  written  and  lectured  in  defense  of  his  theory  of  the  origin 
of  this  group  of  islands.  As  previously  stated,  he  contends 
that  the  evidence  points  to  the  present  condition  being  the  re- 
sult of  subsidence,  that  the  islands  were  formerly  connected 
with  each  other,  and  at  a  still  earlier  period  with  continental 
America.  Although  this  theory  has  been  derided,  I  think  the 
biological  data  strongly  favor  its  correctness ;  and  the  soundings 
given  in  the  map  accompanying  Agassiz's  report  of  the  Alba" 
iross  expedition  show  a  relatively  shallow  area  in  which  the 
Galapagos  Islands  are  situated,  and  which  extends  eastward  to 
the  mainland  of  Veragua.  Probably  the  segregation  would 
be  greatly  anterior  to  the  segregation  of  the  West  Indian 
Islands." 

It  is  seen  that  the  subsidence  theory  has  won  very  extensive 
ground,  in  fact,  there  are  only  verj'  few  opponents  left  which 
in  the  future  might  be  converted.  Besides  Agassiz,  whom  I 
have  mentioned  before,  Stearns,  Dall  and  Wolff*.  Dr.  Steams" 
had  only  seen  my  paper  published  in  the  Amkrican  Natural- 
ist (March,  April,  1891),  before  my  visit  to  the  Galapagos.  He 
believes  in  the  elevation  theory  and  the  accidental  importation 
of  the  fauna  and  flora  bv  currents. 

"  Hemslej,  W.  Botting.  Insular  Florms.  Part  VI.  Science  ProgreMf  Vol.  V, 
No.  28,  June,  1896,  p  29^-^02. 

"Stearns,  Robert  E  C,  Ph.D.  Rei>ort  on  the  MoUusk-Fauoa  of  the  Gali- 
pago(<  Islands,  with  Descriptions  of  New  Species.  Proc.  U.  S.  Nat.  Moa.,  VoL 
XVI,  p.  353-450,  PI.  LI-LII,  Washington.  1893. 
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W.  H.  Dall,"  who  has  written  the  most  extensive  work  on 
the  landshells  of  the  Galapagos  Islands,  also  adopts  the  acci- 
dental introduction  of  the  fauna.  He  says,  p.  403 : ''  Omitting 
the  Aurinilulx  and  SiphonariidUe,  we  have,  as  supposed,  pecu- 
liar forms  in  each  group  of  islands  :  twenty-one  characteristic 
of  the  southeastern,  fourteen  from  the  central,  and  one  from  the 
northeastern  group  of  islands,  which  agree  well  witli  the  hypo- 
thesis  that  the  species  originated  with  forms  brought  by  winds 
and  currents  which  impinge  first  on  the  southeastern  group. 

On  the  other  hand,  it  is  certain  that  the  southeastern  islands 
are  much  better  known  than  either  of  the  other  groufis,  and 
that  the  area  and  fertility  of  the  central  group  are  such 
that  there  is  every  reason  to  suppose  many  more  forms  remain 
to  be  discovered  there,  perhaps,  including  some  of  those  so  far 
known  only  from  the  southeastern  islands.  Prudence  strongly 
urges,  that  we  know  too  little  of  the  mollusk  fauna  yet  to  in- 
telligibly discuss  its  inter-island  distribution." 

If  the  seeds  of  the  (lifferont  fonns  of  Euphorbia  viminea  Hook, 
fil.  are  not  blown  or  floated  from  one  island  to  the  other,  as 
we  have  seen  above,  I  cannot  imagine  that  the  landshells  have 
been  transported  from  island  to  island,  or  even  from  the  Ameri- 
can continent.  Why  ought  these  animals  form  an  exception 
from  the  other  ones? 

Dr.  Th.  Wolf**  does  not  agree  at  all  with  the  subsidence 
theory.  He  says:  "  Every  geologist  will  stand  up  against  Dr. 
Baur's  hypothesis,  until  he  shall  have  proved  that  it  is  abso- 
lutely indispensable  for  the  explanation  of  the  organic  creation 
(organische  Schopfung)  of  the  islands.  The  answering  of  the 
question  :  How  have  the  present  species  of  animals  an<l  plants 
been  devel<>|>e<l  from  the  immigrated  (or,  according  to  Baur, 
the  remaining)  South  American**  sjKKries?  is  very  difticult. 
Here  oftens,  of  course,  an  enormous  field  for  s|>eculation,  and, 

long  as  the  opinions  on  the  fundamental  causes  of  the  origin 


**I%11.  WtllUmllcAlly.  Iruulnf  I^dahtU  FauDftt.  EifKciallj  m  UluiCriU*! 
hf  tb«  INUa  (Hiuin««l  hjr  I>r.  (I.  IWur  In  tht  (ttUfiaffQi  IiUficU.  Introductory. 
Fror   Acad.  Nat.  M..  I'hiladelpbla,  .\uffiMt,  IHM.  p  386  4fttf.  in.  XV-XVII 

»«  WoJf,  IH,  Tb  Ke  (SAU|ittr"i  In^ln.  V«rhandl.  (Ic».  Krdkand«.  IterUn. 
Bd.  XXII.  IHVA.  No   4  11.  A      lirrlin.  im»5,  |>.  24«-3iU5.  Taf.  3. 

'*  I  n9W9r  tdd  thftt  they  r«mr  from  Soath  Anencm. 
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of  species  are  so  different,  as  to-day,  the  attempted  ezplanatioos 
will  be  different.     Non  nostrum  inter  vos  tantas  componere  Hies/* 

Mr.  Ridgway^'  does  not  reach  a  definite  conclusion  about 
the  origin  of  the  Galapagos,  but  he  says :  "  If  the  apparent  re- 
lationships of  the  fauna  have  any  bearing  on  the  question,  I 
believe  Dr.  Baur's  theory  to  be  at  least  worthy  of  serious  con- 
sideration." 

In  regard  to  the  question  of  relationship  of  the  six  peculiar 
genera  of  the  Galapagos,  Ridgway  reaches  the  following  con- 
clusion. Only  two  {Nesomimus  and  Nesopelia)  are  of  evident 
American  relationship.  The  remaining  3  [4]  have  so  obvious 
a  leaning  toward  certain  Hawaiian  Dicseidine  forms  that  the 
possibility  of  a  former  land  connection,  either  continuous  or 
by  means  of  intermediate  islands  as  '  stepping  stones/ becomee 
a  factor  in  the  problem.  It  may  be  that  the  resemblance  of 
CocomiSf  ^Cactomis'  and  Camarhyiichus,  to  the  above-mentioned 
Hawaiian  forms  {Lorioides,  TeUspiza  and  PHttiroslra)  is  merely 
a  superficial  one,  and  not  indicative  of  real  relationship.  I  do 
not  by  any  means  claim,  on  the  strength  of  such  evidence,  a 
common  origin  for  them,  but  merely  present  the  facts  as'  food 
for  reflection.'  Certhidea  is  also  compared  with  Hawaiian  genus 
Oreomyzay  of  the  chiefly  Polynesian  family  Dicmd«. 

Since  there  is  no  relation  whatever  of  the  Gahipagos  fauna 
and  flora  as  a  whole  to  fauna  and  flora  of  the  Hawaiian  Islands, 
the  similarities  between  these  birds  are  certainly  only  superfi- 
cial. A  former  connection  between  the  Galapagos  and  the 
Hawaiian  Islands  is  entirely  out  of  the  question,  these  two 
archipelagos  are  7350  miles  distant  from  each  other,  there  is 
not  a  single  island  placed  between  them,  and  the  intervening 
sea  is  4000  meters  deep. 

For  the  opponents  of  the  subsidence  theory  I  give  now  a  few 
striking  examples  of  continental  islands. 

The  Solomon  hiands'are  connected  by  the  2000  m.  line  with 
New  Guinea  and  the  New  Hebrides.  The  Solomon  Islands 
possess  12  species  of  AmphibiaJ^ 

**  Rid^vaj,  Robert.  Birds  of  the  Galapagos  Archipelago.  Proc.  U-  S.  N*L 
Mil-...  Vol.  XIX,  p.  465-467.     Washington.  I89t5  [published  April  1,  1897]. 

**  Hoiilenger,  <r.  A.  On  the  Reptiles  and  Batrachiaa<  of  the  Solomon  Island*, 
Trnn^.  /»ol.  S<>c.  London,  Vol.  XII,  part  I,  April.  IShG.  p.  47-62.  pi.  VIII-XIII. 
Second  Contribution  to  the  Herj)etol<»gy  of  the  Solomon  Islands.  Proc.  Zool.  Soc., 
18^7,  II,  p.  333-338. 
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The  family  iWatottatrachidsc  Boulenger  with  CrraUJtatrochuM 
gufderi  Boul.  is  only  found  there.    The  other  species  are: 

Ranida, 

liana  hu/ouiformis  Boul.,  nearest  to  liana  Huh  Hi  (Schleg.) 
Dum.  and  Bibr.  from  the  Indian  Archipelago  (Java,  Borneo, 
Celebes),  S.  China. 

Hami  fjuppyi  Ik>ul.,  as  large  as  the  bull-frog,  nearest  to  Rana 
5rrufii/*iiJt  Daud.,  Amboyna  and  Java. 

Rana  opiMho^lon  Boul.,  near  R,  gu]fpyl  Boul.  and  /?.  grimieuB 
Daud.  This  form  develops  in  the  egg  without  metamorphosis, 
like  HyUtdts  mndiniojvfin  Tschudi. 

Rana  knjfftii  Ik>ul.,  related  to  A',  rrytraca  Schleg.,  from  the 
East  Indian  Archi{>elago  and  the  Malayan  Peninsula. 

(*9irnufeT  dormli*  A.  Dum.,  also  found  on  the  Fiji  Islands. 

thmufrr  guppyi  Boul.,  related  to  ('.  dormlis  A.  Dum. 

iornuftr  Bftlonumis  Ik>ul.,  near  C.  cornujatns  A.  Dum.,  from 
New  Guinea  and  Duke  of  York  I. 

Ratrachylodfjt  vcrtfhrali^  Ik)ul.,  only  known  from  the  Solomon 
Islands. 

Hylidn^. 

Jlyla  macropuM  Boul. 

Hyla  thfmnnmjfis  Petvrs. 

//»///!  Intra  lioul. 

The  pn*!<encf  of  this  |>eculiar  Batraohiun  fauna  on  tht*  Solo- 
mon Islands  would  be  suilicient  proof  for  their  continental 
origin,  but  this  is  al.**o  shown  by  the  geology  of  the  group.** 

**  <»0|if>7,  II.  B.  Thr  Solomon  Uland*,  their  Ueolof^v.  (icneral  Fraturei  and 
Iteiubililj  for  (oloiitutioii.     I^ndun,  1H»7. 

There  have  biH*n  found  granitoid  |K)rphyrites,  serpentines  and 
old  se^limentary  rocks  represented  by  quartzites  and  crystal- 
line schists. 

Sen  iaUdnnin  is  surrounded  by  a  deep  sea  of  2000-4(>00ni., 
but  it  is  a  iypiral  continental  island,  as  is  shown  i>y  the  geol- 
ojjy.*'     There  are  extensive  primitive  schists,  gneiss  and  other 

••  Bernard,  All w'«*tin.  I.Wnhiprl  dt  la  No<ivclIe-('al«'doni».  Parit  llachttt* 
«t  <1«.  W*'!,  |»  X.XIV,  I.VS  IH'ui  I'artr*  rt  l^rauroupdr  birurr*.  Thi«  i«  a  trry 
imfMirtaiil  »<»rk.  not  utily  f<*r  th«<  trrt^loifr  <if  NV«  (*al<M)oni»,  tnit  for  the  whole 
n  r«Ki<«ti  i.f  th«'  I'a.  i!.«  »N«aii. 
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crystalline  rocks,  and  the  Triassic  and  Cretaceous  cover  exten- 
sive areas. 

The  Fiji  Islands  are  even  more  isolated,  being  surrounded 
by  a  sea  of  2000-4000  m.  South  of  this  group  the  soundings 
show  4000-6000  m.,and  east  from  the  Tonga  Islands  even  6000- 
8000  m.  But  on  the  Fiji  Islands  we  find  three  species  of  frogs : 
Comufer  dorsalis  A.  Dum.,  only  known  from  the  Solomon 
Islands,  besides  two  peculiar  species,  Comufer  vitianus  A.  Dum. 
and  C.  xinilineatus  Peters. 

The  genus  Comufer  Tschudi  shows  the  following  interesting 
distribution  (Boulenger:  Catalogue  Batrachia  Salientia  s. 
Ecaudata,  London,  1887,  p.  107-111). 

1.  Comufer  imicolor  Tschudi.     New  Guinea. 

2.  Comufer  guentheri  Boul,     Philippines. 

3.  Comufer  iruiyeri  Giinth.     Philippines. 

4.  Comufer  jagorii  Peters.    Samar  Island. 

5.  Comufer  corrugaius  A.  Dum.  Philippines,  New  Guinea, 
Duke  of  York  Island. 

6.  Comufer  punctatus  Peters  &  Doria.     New  Guinea. 

7.  Comufer  guppyi  Boul.    Solomon  Islands. 

8.  Comufur  solomonis  Boul.    Solomon  Islands. 

9.  Comufer  dorsalis  A.  Dum.     Solomon  and  Fiji  Islands. 

10.  Comufer  vi(ia)tus  A.  Dum.     Fiji  Islands. 

11.  Comufer  unilinentus  Peters.     Great  Viti  Island  (Fiji  I.). 
A  still  more  peculiar  fact  is  the  presence  of  a  very  large 

Iguanoid  Lizard  Brachyhphxis  faseiatus  (Brongn.),  also  found  on 
the  Friendly  Islands.  The  nearest  relatives  of  Brachylophus 
Cuv.  are  Conolophus  Fitz.  and  Amblyrhynchus  Bell  from  the 
Galapagos  ;  Iguana  Laur.,  Tropical  America  ;  Metopocera^VftLg- 
ler,  San  Domingo  ;  Cyclura  Harlan,West  Indies  (Cuba,  Jamaica, 
Bahamas);  and  Ctenosaura  Wiegra.,  Central  America. 

Of  the  50  genera  of  Iguanidee  47,  with  over  300  species,  are 
American ;  two  genera,  Chalarodon  Peters,  with  a  single  species, 
and  Hoplurus  Cuv.,  with  three  species,  are  found  in  Mada^^as- 
car.    This  is  certainly  a  very  interesting  case  of  distribution. 

The  genus  Enygrus  Wagler,  a  snake  of  the  family  Boidm 
(Subfamily  Boimi)  is  represented  by  four  species,  which  show 
the  following  distribution  :  ^' 

^  Boulenger,  George  Albert.    Catalogue  of  the  Snakes  in  the  BritUh  MoMum. 
(Nat.  Hist.)  Vol.  I,  p.  104-109, 1893. 
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1.  Enygrus  bihronii  Hombr.  &  Jacq.  Fiji,  Friendly  or  Tonga 
and  Solomon  Islands  (San  Cristoval). 

2.  Emjgrui  auMralis  Montrouzier.  New  Britain,  Solomon 
Islands,  New  Hebrides,  Loyality  Islands,  Samoa. 

3.  EnygruM  cnriuaius  Schneid.  Pelew  Inlands,  Ternate, 
Ceram,  Amboyna,  Timor  Laut,  Misol,  New  (tuinea,  Louisiade 
Arcbi[>elago,  Duke  of  York  Island,  Solomon  Islands. 

4.  Enygnm  a9y>/T  (tiinth.  Misol,  Salavatti,  New  Guinea,  and 
Duke  of  York  Island. 

The  presence  of  Vomufrr^  Jirac hyloph us Aud  Enyf/ruscan  only 
he  explained  by  the  continental  origin  of  the  Fiji  Islands. 
Here,  also,  the  geological  proof  has  been  given.'' 

In  1SG2  and  1805  the  Fiji  Islands  were  visited  by  Graeflo, 
and  from  1870-78  by  Th.  Kleinschmidt,  sent  there  by  the 
Museum  inxleffroy  in  Hamburg.  Graife  collected  rocks  on 
Viti  Levu  and  on  some  small  islands  belonging  to  the  Explor- 
ing Islands;  Kleinschmidt  on  Viti  I>evu,  Kandavu, Ono,  Vatu 
Lele  and  <  )valau.  The  material  has  been  worked  up  by  Arthur 
Wicbmann." 

The  most  important  result  reached  by  the  examination  of 
Uie  Kleinschmidt-collection  consi.nts  in  the  demonstration  of 
the  existence  on  the  Fiji  Islands  (Viti  Levu)  of  old  crystalline 
massive  rocks  and  crystalline sc^hists  in  considerable  extension. 
The  following  rocks  belonging  to  the  chryntalline  schists  have 
been  found  :  Amphibolites,  Eurites,  Quartz-mika-schists,  gran- 
ular Limestone.  Of  the  most  im[>ortant  older  massive  rocks 
occur  Granite,  (Quartz  Porphyry,  Diorite,  Gabbro,  Diabase, 
Foyaite,  and  a  Sandstone  similar  to  Itacolumit.  These  rocks 
Iiave  been  found  partially  in  siiu^  partially  they  have  beiMi 
picked  up  from  the  IhhIs  of  different  brooks  and  rivers.  No 
trace  of  paleozoic  and  mesoioic  strata  have  been  discovere<l. 
The  youngest  massive  rocks  are  representee!  only  by  Andesites 
and  Basalts,  the  former  very  much  more  develo|K.*d.     Their 

**  I  Imit«  rtttched  the  cviicluiion  about  ih«  t^ootioeouU  ortfto  of  th«  l-\)i  UUii<U 
I  knew  of  tht  grtilof  it^ml  |»ru(>f  b/  WichuiAOQ.     TbU  |Mi|M*r  I  mw  for  the 
tiiii#  in  Jane  of  thin  rear  in  the  (*rerar  Library. 

*  Wlrhmann,  Arthur      Kin  lirttraf  fOr  I*etra|fra|»hie  dm  Viti-  \rchi[>eU.  Min- 
ttfid  l'c<ra|pa|ih.   Mit(ht*tttjnfen  :  herauafef.  too  U    TMrhermak    (Neae 
Foltt»  5.  Band  Wien.  IMn.l,  p.  1-Mi. 
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tuffs  and  conglomerates  are  often  fossiliferous,  and  form  the 
superficial  cover.  These  fossils  are  of  Tertiary  age,  and  cer- 
tainly not  older  than  Miocene.  Of  minerals :  gold,  copper, 
quartz,  pyrite,  haematite  and  others  were  found.  All  the  other 
islands  visited  by  Kleinschmidt,  Kandavu,  Ovalau,  One,  Vain 
Lele  and  the  Munia,  Kanathia,  Vanuna-Bulavu  of  the  Explor- 
ing  Islands,  on  which  Graffe  collected,  consist  nearly  entirely 
of  Andesites  and  Basalts  and  their  tuifs.  In  some,  for  instance, 
Ono,  Vatu  Lele,  coral-rocks  and  silicified  corals  occur. 

If  we  compare  the  results  found  on  the  Fiji  Islands  with  the 
geological  conditions  of  other  islands  of  the  Pacific  Ocean,  we 
partly  observe  very  surprising  similarity.  A  very  short  time 
ago  it  was  considered  as  certain,  and  generally  accepted,  that 
all  islands  of  the  Pacific  Ocean  originated  through  volcanic 
activity.  As  exceptions  were  named  New  Zealand  and  New  Cale- 
donia. The  investigations  of  the  last  years  have  broagfat  for- 
ward more  light  about  several  of  these  conditions.  Drascfae, 
in  1879  (Neues  Jahrb.  Min.  Geol.,  1879,  p.  265),  stated  that  only 
those  groups  of  islands  placed  eastwards  from  a  line  extending 
from  Kamtschatka  over  Japan,  the  Philippines,  New  Guinea, 
New  Caledonia,  New  Zealand,  Auckland,  Macquarie  to  Arctic 
Victoria,  are  either  coral  islands,  or  consist  of  young  volcanic 
rocks. 

Outside  of  this  line  there  are,  besides  the  Fiji  Islands,  some 
other  groups.  From  the  Pelew  Islands  Wichmann  described 
large  blocks  of  a  very  coarse-grained  hornblende-granite  and 
diabase,  found  at  the  seashore  and  at  elevations  of  400  m. 
[Journal  des  Museum  Godeffroy,  1875,  VIII,  p.  126.]  Mar- 
cou  has  reported  granite  and  gneiss  from  the  Marrpiesas  Islandi^ 
and  Eichwald"  has  shown  that  the  Aleutian  Islands  contain 
Cretaceous  strata. 

Wichmann  makes  the  following  remarks  at  the  end  of  his 
paper :  "  No  older  massive  rocks  or  sedimentary  strata  are 
known  from  the  other  "volcanic"  groups  of  islands  of  the 
Pacific  Ocean,  and  on  some  of  these,  for  example,  the  Galapa- 
pus  or  Sandwich  Islands,  it  seems  really  to  be  made  out  that 

"  Kichwald,  E.  <je<>gno**tisch-pal:«'nlologische  I^merkuDgen  iiber  die  Hal- 
hin«»el  MugisK'hlak  und  die  .\leutis<.'hen  In>eln.     St.  Petersburg,  1871. 
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they  have  been  built  up  by  younger  and  recent  volcanic  masses. 
There  is  a  possibility,  and  even  probability,  however,  that 
older  formations  served  as  fundament,  the  examination  of 
which  is  prevented  by  the  extensive  covering.** 

From  the  facts  mentioned,  it  follows  that  these  islands  in  the 
Pacific,  which,  so  far  as  known,  are  merely  of  volcanic  origin, 
are  not  of  much  significance.  Ik*8ides,  various  extensive  re- 
gions have  been  terra  firma  during  long  periods.  On  the 
groufis  of  islands  which  extend  from  the  Philippines  to  the 
Fiji  Islands,  all  marine  sediments  are  missing  up  to  the  upper 
Cretaceous  (New  Britain),  on  the  others  even  up  to  the  Miocene. 
It  is  remarkable  that  the  northern  islands  (Japan)  and  the 
•outhern  (New  Zealand)  show  the  different  formations  very 
much  more  deveIo{»ed.  A  complete  representation  of  the  strata 
is  not  found  in  a  single  group  of  islands,  therefore,  we  can  sup- 
pose that  they,  together  with  portions  of  the  ocean,  formerly 
represented  continental  masses.  Thus,  it  becomes  probable, 
that  the  Pacific  Ocean  cannot  be  considered  of  great  age,  that 
it  received  approximately  its  present  form  only  during  the 
time  of  the  younger  Tertiar}'  (Wichmann). 

From  the  peculiar  fauna  of  the  Fiji  Islands  we  reached  the 
conclusion  that  they  nuist  be  of  continental  origin.  The  cor- 
rectness of  this  conclusion  follows  from  Wichmann's  |»etro* 
graphical  studies  of  the  rocks.** 

For  the  Galiipagos  L««land8  the  correct  geological  proof  can- 
not be  given,  but  the  harmonic  distribution  of  fauna  and  flora 
cmn  only  be  explained  by  their  continental  origin.  The  con- 
nection must  have  IxHrn  with  Central  America  and  t!;e  West 
Indies  over  Coco.s  l.<tland.  There  are  no  geological  diflicultit*s, 
since  we  know  that  the  Fiji  Islands,  which  are  surrounded  by 
much  dee[>er  sea,  are  continental. 

It  i»  evident  that  tlu*  theory  of  the  consistency  of  continents 
and  oceans  since  paheo/oic  times,  or  eyer  l>efore,  mu.**t  i»e 
abandone<l    romplotely.      Hdward  Suesn,^   in    bin    masterly 

**lhil7  Ky  ihU  tht^orj  niAiir  rtrr  {louliar  k^w^*  t>f  duiribtition  in  iht  I*A4-ific 
iUrfiofi  and  the  |irv«4*ficc  «if  raiitit  and  A«iatti'  form*  <»n  tht*  (*<)a»l  of  Anient-*  can 
b»  «i{*Uinr<l. 

»?Njr«i.  |-:4!.i»r.i.  W-  Ai.ilii/  iUr  ^  nit-  1»  llmde  NNiin,  lsS.%-H»*  Itend  L 
Z««tl#  unTrrandfrtr  Auf!«g»-  \yicii,  1M»-. 
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work, ''  Das  Antlitz  der  Erde/'  has  fully  demonstrated  the 
fallacy  of  tliis  theory.  If  Dr.  Alfred  Russel  Wallace*  would 
have  studied  this  work  and  those  of  W.  T.  Blanford,  O.  Feist- 
mantel,  W.  Waagen,  Melchior  Neumayer,  and  others,  he  could 
not  have  accepted  the  theory  of  the  permanence  of  the  great 
oceanic  basins,  which  he  still  defends  in  1892,  quoting  the  Ute 
Prof.  Dana,  Mr.  Darwin,  Sir  Archibald  Geikie,  Dr.  John  Mur- 
ray, Rev.  0.  Fisher  and  himself  as  authorities,  not  mentioning 
any  of  the  names  just  given. 

We  know  now  that  there  existed  a  Lemuria  or  Gandtrann 
Lcind,  an  Antarctic  Continent,^  which  extended  to  India,  South 
Africa,  South  America,  and  that  the  Pacific  Ocean  haa  not 
been  an  ocean  since  palaeozoic  or  archtean  times,  but  is  proba- 
bly even  of  recent  (Tertiary)  date. 

*  In  order  to  reach  correct  conclusions  about  these  often  venr 
complicated  questions,  it  is  necessary  to  use  all  the  data  ofTered 
by  modern  geographical  and  palaeontological  distribution  of 
fauna  and  of  flora  geology. 

{To  be  Continued,) 


ON    THE  AFFINITIES   OF  TARSIUS:   A    CONTRIBU- 
TION TO  THE  PHYLOGENY  OF  THE  PRIMATES. 

By  Charles  Earle. 

{Continued  from  pafje  .>7J.) 

The  female  reproductive  system  of  the  Lemurs  recalls  that 
of  the  Anthropoids.  It  is  interesting  to  note  that  in  Lemur 
I^'opithccns  and  Indris  only  one  young  is  produced  at  a  birth; 
whether  this  number  of  young  is  typical  of  the  whole  suborder 

'•Wallace,  Dr.  A.  KuMel.     The  Pennanence  of  the  Great  Oceanic 
Nat.  Science,  Vol.  I,  No.  r>,  August,  1892,  p.  418-426;' and  "  Island  Life,*' 
ed.,  1892. 

^*  .*>eward,  A.  C.    The  Glossopteris  Flora.    Science  Progrew,  New  Scrici,  Vol. 
I.  No.  2,  January,  1897,  i>.  178-201.     (This  paper  giTe»  the  liibliographj 
ing  to  the  Anarctic  continent. ) 
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of  Lnufirfndea  I  am  unable  to  discover.  The  form  of  the  uterus 
exhibits  considerable  variation  in  the  Lemurs.  Milne- Edwards 
Mvs:  '*  L'Uterus  des  Indrisines  a  la  forme  d*une  i>oche  median 
dont  le  fond  est  bicorne  les  deux  lobes  ainsi  constitu^s  sont  tres 
peu  saillants  chez  les  Propithiques  et  les  Avahis,  ils  le  sont 
davanta^e  chez  Tlndris.'*  In  /*/o/>i7/if'r?M especially, the cornua 
are  extremely  reduceil,  and  externally  the  uterus  has  the  af^- 
pe«rance  of  the  uterus  simplex  of  the  Anthro|K)id8.  In  the 
gravid  uterus,  owinjj  to  the  extremely  small  sizeof  thecornua, 
the  single  fa^tus  occupies  one  horn  and  all  the  body  of  the 
aterus ;  in  h-mur  the  non-gravid  comua  is  occupied  as  shown 
by  Turner  by  a  prolongation  of  the  chorion.  It  is  not  difficult 
to  imagine  the  derivation  of  the  uterus  of  the  Apes  from  the 
condition  found  in  the  higher  lemurs,  further  constriction  of 
the  Ikllopian  tubes  of  Propithrcus  and  obliteration  of  the  slight 
Mptum  dividing  the  rudimentary  cornua  of  this  genus  would 
proiluce  the  pure  type  of  uterus  siniplex  found  in  the  Apes. 

I  will  now  pasM  on  to  consider  the  paheontological  history 
of  the  Primati*s  and  the  conclusion  which  mav  l>e  drawn  from 
it  Prof.  Ilubrecht  claims  that  throughout  the  whole  Tertiary 
period  the  I^nuin*  an<l  Ap<»s  were  [K^rfectly  distinct,  and,  more- 
over, he  concludt»s  that  we  must  go  as  far  back  as  the  Mesozoic 
to  find  the  two  stem  forn)s  of  these  suln^rder?*.  I  hoM  there  is 
absolutely  no  palaontological  evideiire  to  support  this  di^duc- 
tion,  and  all  our  knowIe<lge  of  tin*  fossil  Primates  show  that 
the  AjK*s  have  arijH»n  later  than  thr  l^Miiurs.  Prof.  Hubrecht, 
following  Ameghino,  nfi-rs  the  Santa  Cruz  formation,  in  which 
Iiom»inrttIiiji  occurs,  to  the  Eocent*.  All  paheontologists  now 
afimit  that  the  Santa  Cruz  ImmIs  are  of  much  later  date  than 
the  hxicene,  and  it  appears  probable  that  they  are  not  earlier 
than  the  I»wer  MicKiiir.  If  there  is  anything  in  the  biologi- 
cal law  that  leKs  s|»ecializ<*d  forms  origiiuite  earlier  than  the 
more  mo«lernize<l  typf»s,  it  is  8un*ly  applicable  to  the  Primates 
wben^  every  one  must  acknowliMlge  that  an  A|k*  is  a  much 
more  highly  ditferentiattMl  organism  than  a  Ix*mur. 

I  will  not  cHiimider  the  so-called  Primatt*s  from  the  lower- 
most F>)cene,  Puerco.  We  know  little  alK)ul  these  forms,  but, 
as  far  as  our  knowliMlg«*  goes,  such  genera  as  Indnnhn  and 
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Mixodectes  appear  to  be  related  to  the  Lemurs,  but  in  the 
of  Indrodon  the  shape  of  the  external  cusps  of  the  superior 
molars  are  not  at  all  lcmuriii€f  and  resemble  more  those  of  the 
Cheiroptera. 

The  Wasatch  genus,  AnaptomorphuSf  has  been  placed  by 
Hubrecht  with  Tarsius,  among  the  Apes  and  for  what  reason? 
It  certainly  has  only  one  Anthropoid  character,  the  presence 
of  an  internal  lobe  to  the  third  upper  premolar.  If  Anapi^ 
morphus  is  an  Ape,  then  I  claim  that  this  is  absolute  evidence 
that  the  Apes  have  come  from  the  Lemurs,  for  Anaptomorphui 
is  in  all  of  its  characters  a  Lemur  closely  related  to  Tarsius.  How- 
eyeVjAnaptortiorphv^  is  an  important  type  in  connection  with  the 
phylogeny  of  some  of  the  Anthropoids,  and  may  have  given 
origin  to  the  American  Monkeys,  these  latter  having  arisen  in- 
dependently from  the  Old  World  Apes.  Numerous  peculiari- 
ties in  the  structure  of  the  Cebidss  as  compared  with  the  Gnro- 
pithccidse  support  this  view.  Excepting  Anaptomorphus  it  ap- 
pears probable  that  none  of  American  fossil  lemurines  can  be 
considered  as  ancestral  to  either  the  recent  Lemurs  or  Apes. 

In  the  Oligocene  of  France  the  primitive  Lemurs  were  very 
abundant,  and  they  were  represented  by  numerous  genera 
other  than  the  well-known  Adapts  and  Micrtjchoerus.  Conse- 
quently, as  far  as  we  know,  the  recent  Lemurs  must  have  been 
derived  from  some  of  the  genera  now  found  as  fossils  in  North- 
ern Europe.  Mr.  Lydekker  is  of  the  opinion  that  Ai>es  occur 
in  the  Oligocene  of  France,  but  I  have  not  been  able  to  find 
any  evidence  for  this  view,  as  most  of  the  supposed  Apes  from 
the  Phosphorites  have  been  shown  to  be  Suillines.  The  struc- 
ture of  the  upper  molars  of  Adapii<  is  very  similar  to  that  of 
recent  Lemurs,  the  external  lobes  being  lenticular  in  section  as 
in  recent  forms,  the  protocone  is  placed  well  forward  and  the  hy- 
pocone  is  more  primitive  than  in  many  of  the  Lemuriruf:,  As  far 
as  I  have  examined,  all  recent  genera  of  the  subfamily  I^mur- 
hut  have  tritubercular  superior  molars  with  varying  develop- 
ment of  the  supplementary  internal  cusps.  In  the  Indrmnjt 
the  molars  are  truly  quadritubercular  and  the  internal  cusps 
are  nearly  selenoid  in  structure.  It  is  strange  that  among 
American  Monkeys,  Mycdes  has  a  type  of  superior  molar  which 
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closely  resembles  that  of  the  Indrmnity  whereas,  in  the  other 
Ce^fidMy  the  upper  back  teeth  are  transitional  in  structure,  be* 
Iween  the  tri-  and  quadritubercular  types,  and  the  cusps  are 
buDoid.  The  molar  pattern  of  recent  Lemurs  and  Old  World 
Apes  is  fundamentally  different,  but  they  may  be  brought  into 
closer  relations  by  means  of  the  primitive  structure  of  the 
molars  of  Tantin^  or  Anaptomorpfuut,  If  Tarsius  stands  near 
the  common  ancestor  of  both  Apes  and  Lemurs,  then  we  must 
suppose  that  the  teeth  of  the  two  phyla  of  recent  Primates  have 
increased  in  complexity  during  geological  time.  Nevertheless, 
in  the  Anthropoid  Apes  the  molar  pattern  shows  plainly  a 
process  of  degeneration  from  a  higher  type,  more  like  that 
found  in  the  irrctqnthicida. 

Until  recently  no  known  Primate,  fossil  or  recent,  possessed 
a  closed  orbit  as  in  the  Apes  and  proclivous  incisors  and  cani- 
niform  first  lower  premolar  as  in  the  Lemurs.  This  combina- 
tion of  characters  is  found  in  the  Malagasv  fossil  latelv  de- 
scribed  by  Forsyth  Major  under  the  name  of  yemfpithecuB,  The 
skull,  as  far  as  known  in  Scmpithecm,  is  broad  and  short  like 
that  of  the  A|>eH,  and  as  in  the  latter  group  the  lachrymal  fora- 
men is  within  tht*  orbit.  Again,  the  structure  of  the  true 
molars  is  exactly  like  that  of  the  Anthmpoiils.  On  the  other 
hand  the  form  of  the  premolars  is  more  like  that  of  the  l>*inurs, 
and,  as  far  as  1  can  learn  from  Major  s  figures,  all  the  up|K*r 
premolars  have  small  internal  lobes.  The  incisors  of  yeaopi- 
UtfruA  are  not  preserved,  but  from  the  obliijue  position  nf  their 
alv«N»lii  Major  concludes  that  these  teeth  must  have  bet»n  hori- 
zontal as  in  the  living  l^'inurs.  Moreover,  as  in  the  latter 
group,  the  first  lower  premolar  functions  as  a  canine.  Tin* 
colU*ction  of  characters  occurring  in  y*HnjnthtriiM  completely 
bn*aks  down  the  difVerential  characters  (»f  tin*  skeleton  which 
is  usually  given  as  S4*parating  the  l^*inurs  from  the  Apes. 
Either  these  t\vi»  group**  sliould  be  unitetl,  or  ymnpit/itru^  must 
be  plac<Nl  in  a  new  .Hu)»order  of  the  Primates.  It  remains  now 
to  consider  whether  yej^^ipifhrnis  clears  up  the  problem  of  the 
relation  of  the  Lemurs  to  the  A|»es.  Lydekker  is  of  the  opin- 
ion  that  yfHopUhenui  is  a  form  clos4»ly  related  to  the  !*tem  ty[>e 
which  gave  origin  to  U)th  Lemurs  and  Apes.     For  my  [tart,  I 
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do  not  think  that  this  explanation  is  probable,  and  for  the 
reason  that  no  primitive  ancestor  of  the  Primates  would  have 
had  a  closed  orbit  and  proclivous  lower  incisors.  At  the  time 
the  Apes  and  Lemurs  diverged  from  a  common  stock,  this  stem 
form  would  have  had  characters  more  like  those  of  the  Adapi^ 
and  not  until  very  late,  geologically  speaking,  were  the  pecu- 
liar incisors  of  the  Lemurs  developed.  Primates  with  cloeed 
orbits  do  not  appear  until  the  Middle  Miocene.  W«  are  then 
forced  to  the  conclusion  that  one  set  of  characters  of  Xe^piihe^ 
ens  is  due  to  convergence.  As  Xvsopithecu^  has  so  many  pecu- 
liar characters  only  found  in  the  Anthropoids,  including  the 
structure  of  the  true  molars,  I  conclude  with  Major  that  Se^o- 
pithcciu<  is  really  an  Anthropoid  whose  anterior  dentition 
through  convergence  has  come  to  resemble  that  of  the  Lemura. 
Lastly  I  do  hold  that  the  discovery  of  Nesopithecus  demonstrates 
that  Apes  and  Lemurs  are  genetically  related. 

The  characters  of  the  skeleton  of  Tarsius  are  nearly  all  those 
of  the  Lemurs ;  the  extreme  specialization  of  the  pes  of  Tar9iu$ 
is  clearly  a  lemurine  character,  and  we  can  observe  how  this 
elongation  of  the  tarsus  is  produced.  In  LepUhleinur  the 
elongation  of  the  calcaneum  and  navicular  commences,  the 
extension  of  these  bones  is  carried  still  further  in  Chnroff*deuMj 
and  reaches  its  culmination  in  Tarsius.  Of  course  this  is  not  a 
phyletic  series,  and  I  merely  mention  it  to  show  how  the  elon- 
gation of  the  tarsus  in  Tarsius  is  developed,  and  from  a  more 
normal  condition  found  in  the  typical  Lemurs.  Tarsius  ihffen 
from  most  of  the  Lemuroidea  in  not  havmg  the  fourth  digit  of 
the  manus  longer  than  the  others,  the  extension  of  this  digit 
attains  its  greatest  development  in  the  most  specialized  group 
of  the  Lemurs,  the  Iwlrisimi.  The  Indrisines  are  clearlv  the 
most  highly  differentiated  division  of  the  lemurs;  this  is 
shown  in  their  more  highly  developed  brains,  reduction  in  the 
length  of  the  facial  as  compared  to  the  cranial  axis  of  the 
skull,  the  pseudo-selenoid  superior  molars,  and  lastly  the  great 
length  of  the  posterior  limbs  in  contrast  with  the  anterior  mem- 
bers. In  this  connection  it  is  interesting  to  note  that  the  //I'/ri- 
siats  are  diurnal  in  their  habits  like  most  Apes,  and  that  in 
lialris  the  caudal  appendage  is  much  reduced  in  size. 
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Forbes  pointed  out  tlie  important  fact  tliat  the  structure  of 
the  orbit  in  the  Old  and  New  World  Apes  differs ;  in  most  of 
the  Crlnd«  there  is  a  large  articulation  between  the  malar  and 
parietal,  the  broad  plate-like  alisphenoid  is  limited  to  the  infe- 
rior portion.  In  the  Cerotpithcidu  the  alisphenoid  is  narrow 
and  prolongeil  above  to  the  frontal,  so  as  to  separate  the  malar- 
parietal  contact.  In  the  structure  of  iia  orbis  Tarsi  us  more  re- 
sembles the  Old  World  Apes,  for  the  alisphenoid  articulates 
Willi  lK)th  malar  and  frontal  as  in  the  CtrcopithcitfH.  The 
structure  of  the  skull  of  Tnrsius  is  of  importance  as  showing 
bow  the  closure  of  the  orbit  of  the  Apes  is  brought  about.  It 
it  evident  that  the  relations  of  the  orbital  bones  found  in  the 
CHiW/f  is  the  primitive  one,  the  broad  and  inferiorly  placed 
alisphenoid  is  characteristic  of  the  lower  orders  of  Mammals, 
as  the  Ko<Ients  and  Carniverous  Marsupials.  Coincident  with 
the  increase  in  breadth  of  the  frontal  lobes  of  the  cerebrum  of 
TnrifiuM  as  compared  to  other  licmurs,  has  taken  place  a  reduc- 
tion of  the  facial  jmrtion  of  the  xkull,  and  with  it  the  near  ai>- 
proach  of  the  lachrymal  foramen  to  tlie  orbital  border.  Xesitpi* 
thecuM  represents  another  step  in  the  evolution  of  the  skull  of  the 
A|M*sfrom  that  of  the  Lrmur^,  as  in  this  form  the  facial  axis  is 
still  mon*  riHlured,  and  at  the  same  time  tlie  laohrvmal  foramen 
has  in^en  taken  within  tht*  orbit.  In  .V'^'^M/AfrtM  the  orbits  are 
directinl  for^anls  asin  the  Ai»es,  and  Forsyth  Major  concludes 
from  the  broken  condition  of  the  |K>sterior  orbital  wall,  that 
this  genus  hatl  a  completely  dosed  orbit.  Tlu*  skull  <»f  'IhniuH 
repn*^ents  a  stage  in  \hv  evolution  (»f  i\w  IViinate  cranium  ex- 
actly intermeiliute  l»etwiM»n  that  of  the  A|>es  and  Ix^murs. 
Among  the  typical  Lemurs  the  general  form  of  the  cranium 
in  the  Imirisinft  is  elosidv  similar  to  that  of  Tarsim, 

Although  the  structure  of  the  molars  in  Tanius  is  very 
primitive,  and  may  repn»sen»  the  nncvstral  pattern  from  which 
that  of  the  I^*murs  and  A|h»s  has  In^en  derived,  this  cannot  l>e 
clainuHl  for  the  anterior  part  of  the  dentition.  The  re^luction 
in  size  of  the  canines  in  Tnrsiivs  and  the  enlarged  u[>|K*r  me- 
dian incis^irs  is  certainly  a  case  of  s|»eciali7jition  We  see  this 
same  change  in  the  lus^ctnnra,  and  Flower  concludes:  '^The 
strongly  marked  distinction  of  the  caninc^s  from  the  incisors 
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and  anterior  premolars  in  the  Mesozoic  and  most  of  the  Terti- 
ary Mammals  (excepting  some  Ungulates)  points,  howevw, 
very  decidedly  to  the  conclusion  that  the  want  of  definition 
between  these  teeth  in  many  of  the  modern  Lisedivora  is  an 
acquired  feature."  I  quote  this  passage  from  Flower  and 
Lydekker,  because  an  important  paper  by  Leche  has  lately  ap- 
peared in  which  he  claims  that  the  milk  teeth  represent  an 
earlier  development  phase  than  the  permanent  teeth.  He  ar- 
rives at  this  generalization  from  a  study  of  the  milk  dentition 
of  the  Lemurs,  including  Taraius.  Leche  finds,  for  example, 
that  in  the  anterior  milk  dentition  of  Adapia  magnna  the  milk 
canines  are  much  reduced  in  size,  and  more  resemble  the  form 
of  the  premolars,  and  he  also  points  out  that  the  deciduous 
dentition  of  this  species  of  Adapts  very  closely  resembles  the 
permanent  condition  of  Adapts  parisiensis,  Leche  concludes, 
therefore,  that  A,  pansiensis  represents  the  most  primitive  and 
ancestral  form  of  Adapts  known,  and  that  the  Ape-like  form  of 
the  incisors  and  canines  of  A,  mngnus  is  a  secondary  condition 
derived  from  that  of  Adapis  parisiensis.  I  feel  confident  that 
paleeontologists  will  not  accept  this  dictum  in  regard  to  the 
significance  of  the  milk  dentition  as  expounded  by  I.<eche.  I 
should  like  to  notice  one  point  that  seems  to  contradict  this 
general  law  as  deduced  by  Leche.  In  Tursius,  for  example, 
Leche's  figures  plainly  show  that  the  upi>er  milk  canine 
is  larger  than  either  of  the  milk  incisors  or  the  anterior 
premolars.  If  the  structure  of  the  anterior  milk  teeth  is  to  be 
our  guide  in  determining  the  evolution  of  the  Lemurs,  then 
Dirsim  has  come  from  a  type  which  had  large  canines  and  in 
which  these  teeth  were  erect  and  of  greater  size  than  either  the 
incisors  or  premolars.  This  conclusion  corresponds  better  with 
the  paljBontological  record. 

One  of  the  best  examples  of  extreme  specialization  and  re- 
duction in  the  size  of  the  canines  is  the  case  of  the  Anajkittthrr- 
idsCy  an  extinct  family  of  Artiodactyle  Ungulates.  In  this 
group  the  dentition  is  closed  and  the  canines  are  of  the  same 
size  and  structure  as  the  anterior  premolars.  I  am  sure  that 
no  paheontologists  will  claim  that  the  dentition  of  the  AnojJo- 
(hrridft  is  primitive,  as  the  whole  structure  of  this  family  de- 
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notes  that  it  is  an  exceedingly  specialized  group.  I  have  en- 
deavored to  show  elsewhere  that  Tapirulns  is  probably  genetic- 
ally related  to  the  Anoplotheroids,  and  in  this  genus  the 
canines  are  fully  develgped.  As  far  as  I  can  learn  it  is  a  gen- 
eral character  of  the  milk  dentition  that  the  milk  canines  are 
weakly  developed  and  much  smaller  than  their  permanent 
successors.  It  appears  more  likely  that  the  milk  dentition 
represents  a  special  adaption  during  the  time  that  the  young 
animal  is  nourished  by  the  mammary  glands  of  tlie  mother, 
and  that  the  detailed  structure  of  the  milk  teeth  do  not  accu- 
rately recapitulate  the  ancestral  stages  in  the  evolution  of  the 
race.  However,  in  regard  to  the  number  of  the  milk  teeth, 
that  is  another  question,  for  we  know  that  in  many  types  which 
in  theadult  condition  the  |>ermanent  teeth  are  greatly  reduced 
in  number,  whereas  in  the  milk  series  the  lost  teeth  appear. 
Among  Lemurs  (%'mmni$  is  a  gooil  example  in  the  reduction 
of  the  teeth,  where  the  milk  dentition  is  more  normal  in  regaril 
to  the  number  of  teeth  than  the  permanent  dentition,  and 
plainly  shows  that  (lieiromyH  has  been  derived  from  some  more 
generalize<l  ty|H*  of  Ix^niur,  which  had  the  normal  numl>er  of 
incisors  and  premolars. 

In  conclusion,  the  two  principal  objections  in  claiming  that 
the  I^'inurs  are  genetically  related  to  the  A|k>8  are,  first,  in  the 
apparently  jjreat  <lit]Vreneein  their  plucentation,  and  secondly, 
in  the  wide  diver^c'iice  in  the  structure  of  their  dentition.  In 
regard  to  the  evolution  of  the  placenta,  Dr.  Minot  remarks 
that  our  r«»nreptions  are  still  very  obscure.  The  views  of 
Balfour  which  I  have  lately  (lUott^^  as  to  placental  evolution 
in  the  Primates  are  clearly  untenable,  for  the  reason,  as  I  havt* 
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emphasi/eil  In'fore,  that  in  the  Apes  the  allantois  is  rudi- 
mentary and  the  placrnta  arises  in  the  chorion.  It  is  most 
im[K>rtant  for  the  |K>sition  which  I  maintain  in  regani  to  the 
relations  of  the  Lemurs  to  the  Af^es,  to  notice  that  in  the  early 
stages  of  the  development  of  the  placenta  in  the  Anthro|K>i«]s 
that  this  organ  is  completely  diffuse  and  there  is  no  decidua. 
This  stage  is  comparable  to  the  diffuse  placentation  of  the 
Lsmum.     On  any  tluH^ry  of  the  evolution  of  the  placenta  in 
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the  Primates  we  must  first  commence  with  the  non-deciduate 
diffuse  condition  as  found  in  Man,  the  later  restriction  of  the 
placental  area  brings  about  complications  in  the  relations  of 
the  maternal  to  the  foetal  surfaces,  resulting  in  the  formation 
of  a  decidua.  Hubrecht  himself  admits  that  Tarsive  is  very 
specialized  in  not  exhibiting  in  its  early  stages  the  diffuse  con- 
dition of  the  placenta  found  in  the  Anthropoids.  It  seems  to 
me  that  it  is  a  most  difficult  problem  to  attempt  to  derive  the 
type  of  placentation  of  the  Apes  from  that  of  Erinaceiis,  In 
the  latter  genus  the  placenta  is  derived  from  the  allantois, 
which  is  a  large  free  organ  before  it  unites  with  the  chorion. 
Then,  again,  in  Erinaceus  there  is  no  early  stage  where  the 
mesoblast  lines  the  whole  blastocyst  as  in  Tar»ixis,  and  a  por- 
tion of  which  membrane  takes  a  share  in  the  formation  of  the 
placental  anlage.  The  Insedivora^  however  primitive  they  are 
in  many  respects,  are  greatly  specialized  in  their  dentition  and 
placentation. 

Huxley  remarks :  "  If  Gymnura  possessed  a  diffuse  placen- 
tation, it  would  be  an  excellent  representative  of  an  undiffer- 
entiated Eutherian."  Again,  he  says :  "  The  derivation  of  all 
Eutheria  from  animals  which,  except  for  their  placentation, 
would  be  insectiverous,  is  a  simple  deduction  from  the  law  of 
evolution."  That  some  Insccilvorn  are  highly  degenerate  in 
their  cranial  and  dental  structures,  I  think  must  be  admitted. 
I  refer  particularly  to  IlcmUtnieteSj  wliose  supposed  primitive 
type  of  molars  is  clearly  a  case  of  degeneration  from  the  more 
normal  form  of  tooth  occurring  in  Cenhtes, 

Until  it  is  disproved  by  further  investigations  on  the  early 
stages  of  Lemurs,  I  think  it  is  most  plausible  to  assume  that 
the  diffuse  placenta  of  the  Lemuroidea  is  one  of  the  ancestral 
stages  in  the  evolution  of  the  Anthropoid  placentation,  and  in 
the  case  of  Man  this  ditt'use  non-deciduate  stage  is  recapitulated 
in  the  ontogeny  of  Homo. 

As  far  as  the  palaeontological  evidence  goes  it  is  decidedly 
in  favor  of  the  view  that  Apes  and  Lemurs  are  closely  related. 
Beginning  with  the  earliest  known  Lemur,  Anaptomorphm,  this 
genus  shows  tendencies  towards  the  Anthropoids,  and  when 
we  pass  up  into  the  Oligocene  of  the  Old  World,  Adapi^  is  a 
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decide<lly  mixcMl  type,  and  probably  not  far  from  the  common 
stem  form,  which  gave  origin  to  both  suborders  of  the  Pri- 
mates. 

In  regard  to  Tarfltm,  it  is  evidently  a  type  nearly  between 
the  lemurs  and  Ai>es,  but  with  many  essential  characters  l>e- 
longing  to  the  former  group.  Some  of  its  Anthropoid  charac- 
ters are  nascent,  so  to  speak  ;  they  are  just  developing,  and,  as 
in  the  case  of  the  orbit  of  Tarsiwt^  it  is  not  yet  fully  diH'eren- 
tiatetl  into  the  higher  type  of  the  true  Anthropoids.  It  appears 
most  likely  that  the  group  of  fossil  I^emurs  with  reiluced 
canines  and  enlarged  incisors,  MixtnlecUn^  Microchwrus,  were 
not  in  the  line  leading  to  the  lemurs  proper,  but  may  have 
been  related  to  Cheiromys,  These  genera  in  their  turn  arose 
oat  of  a  generalized  insectiverousdike  type  with  a  normal  den- 
tition, which  was  also  the  ancestral  form  of  the  true  Lemurs. 
The  Anthropoids  diverged  from  a  lemurine  stock  probably  not 
earlier  than  the  Upper  Eocene.  This  deduction  is  sup[>orted 
by  the  fact  that  the  first  lemurs  to  appear  are  insectivorous  in 
their  affinities  ;  later,  in  the  Up|>er  Eocene,  I^emurs  are  found 
with  quite  Apedike  skulls  and  dentition,  and,  moreover,  not 
until  the  Miocene  do  true  Anthropoids  ap|>ear. 

I  shall  conclude  this  pa[>er  with  a  ({notation  from  a  Memoir 
of  Sir  Wm.  Turner's,  whose  extensive  investigations  on  the 
placentation  of  Mammals  are  well  known  to  all  morphologists  : 
•*  In  the  case  of  the  I^^murs  it  will,  I  think,  l>e  considered!  bv 
most  zoologists  that  the  characters  of  the  teeth,  the  general 
contiguration  of  the  ski'leton,  the  unguiculate  digits,  the  hand- 
like form  of  the  distal  part  of  the  extremities,  the  presence  of  a 
ealcarine  fissure  in  the  cerebrum  and  the  iK'Ctoral  {M)siiion  of 
at  least  two  of  the  mamma*,  are  characters  which  indicate  that 
the  I^emurs  have  much  closer  atiinitv  with  those  mammalian 
orders  with  which  it  has  been  customarv  to  associate  them, 
than  with  the  IVrissodactyla,  Suina  an<l  Otacea.  (  olltH-'tively, 
iheee  characters  ought,  I  think,  to  i>e  regarde<l  as  more  valu- 
able indicaticuiH  of  *<tructural  affinity  than  i^hould  tiie  presence 
in  the  I^^murs  of  a  non-d4'ciduate<litruse<l  phu^enta  with  a  large 
alUntois  i>e  regarded  as  in<licati(>ns  of  structund  dissimilarity 
from  the  A|>es  ami  Im^^ctivora,  though  the  placenta  in  tlie 
Utter  is  deciduate  an«l  disi^oid  and  the  allantois  aborted." 
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THE  SWAMPS  OF  OSWEGO  COUNTY,  N.  Y.,  AND 

THEIR  FLORA. 

By  AV.  W.  Rowlee, 

CORNELL  UNIVERSITY,  ITHACA.  N.  Y. 
POSITION  OF  OSWEGO  COUNTY. 

Oswego  County  lies  in  the  extreme,  northeastern  comer  of 
the  Finger  Lake  Basin  of  central  New  York.  Lake  Ontario 
makes,  at  this  point,  a  great  bend  to  the  north  after  having  its 
shore  line  almost  dae  east  and  west  for  upwards  of  one  hun- 
dred and  fifty  miles.  The  lake  consequently  forms  the  north- 
em  and  a  large  part  of  the  western  boundary  of  the  county. 
On  the  northeast  are  the  foot-hills  of  the  Adirondacks,8ome  of 
which  extend  into  tlie  corner  of  the  county.  On  the  southeast 
is  Oneida  Lake  and  Oneida  River,  which  occupy  the  lowest 
part  of  the  general  basin  toward  its  eastern  end,  and  south  of 
which  lie  the  hills  forming  the  divide  between  this  and  the 
Susquehanna  Basin.  On  the  southwest  there  are  no  physical 
boundaries  separating  this  county  from  adjoining  ones.  The 
county  is  part  of  the  plain  which  extends  west  and  southwest 
tlirough  several  counties,  the  lowest  points  in  which  are  occu- 
pied by  Onondaga  Lake,  Seneca  River,  the  Montezuma 
Marshes  and  Cayuga  Lake.  The  plain  narrows  rather  ab- 
ruptly to  the  southeast  and  leads  over  a  very  low  divide  into 
the  valley  of  the  Mohawk  River.  A  comparatively  narrow 
plain  follows  the  lake  shore  north  through  Jefferson  County. 

DRAINAGE   SYSTEM    OF   THE   COUNTY. 

The  present  drainage  of  Oswego  County  is  peculiar.  Os- 
wego River,  flowing  as  it  does  directly  through  the  county, 
would  naturally  be  expected  to  receive  a  considerable  amount 
of  the  drainage.  It,  however,  receives  verj'  little.  A  low  di- 
vide extends  from  east  to  west  through  the  central  and  west- 
ern i>art.s  of  the  county,  the  summit  of  which  is  about  half- 
wav  between  the  north  shore  of  Oneida  Lake  and  the  south 
shore  of  Lake  Ontario.     The  f?unimit  of  tliis  divide  is  well- 
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marke<]  east  of  the  river  and  extends  through  Fulton  and 
Palenno  center.  Soutli  of  the  divide  the  country  is  verv  level, 
only  occasionally  relieved  by  gentle  undulations.  The  streams 
here  are  very  sluggish  and  often  very  crooked,  some  of  them 
flowing  through  extensive  swamps,  as,  for  instance,  the  Peter 
Scott  swamp  in  the  town  of  Schroeppel,  which  in  extent  rivals 
the  celebrated  Cicero  swamps  in  Onondaga  County. 

North  of  the  divide  the  surface  of  the  country  is  verj'  differ- 
ent Parallel  ridges  separated  by  narrow  valleys  constitute 
the  distinctive  features  of  the  topography  of  the  region.  The 
ridges,  and  more  especially  the  valleys,  have  their  longitudi- 
nal axes  at  right  angles  to  the  shore  of  the  lake  and  nearly 
parallel  with  the  river.  To  the  ridges  local  names  are  applied 
aa'' Paddy  Ridge"  where  an  Irish  settlement  occurs,  "  Ridge 
Koad  "  and  **  The  Hog  Back,"  the  last  name  being  applied  to 
at  least  two  ridges  in  different  parts  of  the  county.  The 
streams  of  this  northern  slope  follow  the  valleys  between  the 
ridges  and  conse<)uently  How  into  the  lake  rather  than  into 
the  river.  Black  Creek,  the  onlv  stream  of  anv  size  that 
empties  into  the  river  from  the  east  is  deflected  at  one  |>art  of 
its  course  several  milcj*  before  it  finds  a  break  l>etwiH»n  the 
ridges  through  which  to  flow.  The  ridges,  technically  known 
to  geologists  its  <lruinlins,  are  not  continuous  for  any  consider- 
able distance,  the  longest  i>eing  soinetiines  several  miles,  the 
shorter  often  l>eing  les»  tiiau  a  mile ;  tliey  are.  as  a  usual  thing, 
terminated  much  more  abruptly  at  tlieir  northern  than  at 
their  soutliern  end.  (t(K>d  examples  of  the  a)>rupt  termination 
is  afforded  at  Seneca  Hill  where  the  river  passes  so  near  the 
hill  as  to  cut  away  a  portion  and  form  a  blufl*.  Another  strik- 
ing example  occurs  at  the  northern  terminus  of  Jackson  Hill, 
about  three  miles  nortli  of  the  village  of  Kulton.  Their  south- 
ern end  usually  flattens  out  gra<luallv,  aixl  mav  be  entirely 
lost  in  the  c<»nfluence  of  si^yeral  hills. 

THE    sWAMI'^    AM»    LAKt>. 

The  furrowid  c  luira<  t«r  of  the  northern  >ln|K-  just  <le*»cril»ed 
affordeil  exrepiioiial  opportunitie**  for  the  toiniati<»ii  of  lakes 
and  swamp«*.     Tlie   iin<lerlying  drift  of  theuliolt-  region  is  a 
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blue  hardpan,  very  impervious  to  water,  and  we  may  supfKMe 
that  as  the  water  in  post-glacial  times  receded,  every  depres- 
sion was  left  full  of  water.  Many  were  shallow  and  were  soon 
filled  to  the  brim  with  vegetable  mould ;  others  were  deeper 
and  are  even  now  barely  full,  while  some  still  contain  lakes 
which  the  invading  plant-life  is  constantly  making  smaller. 
There  are  presented  here  all  gradations  between  wooded 
swamps  and  open  lakes.  Some  swamps,  now  mostly  wooded, 
as  for  example,  the  Wine  Creek  swamp  near  Oswego,  still  have 
sphagnum  persisting  in  them,  and  are,  no  doubt,  lakes  filled 
only  at  a  comparatively  recent  date,  while  the  vegetable  ac- 
cumulations are  so  shallow  in  other  wooded  swamps  as  to  lead 
one  to  believe  that  the  ponds  which  originally  occupied  them 
were  relatively  soon  displaced. 

Not  only  does  the  contour  of  the  country  in  the  northern 
part  of  the  county  determine  the  flow  of  the  streams,  but  it 
likewise  determines  the  form  of  the  lakes  and  swamps.  They 
are,  so  far  as  I  am  aware,  always  elongated  in  a  northerly  and 
southerly  direction,  some  of  them  being  several  miles  long  and 
less  than  a  mile  wide. 

TYPICAL  SWAMPS. 

I  have  selected  three  swamps  from  the  score  or  more  within 
the  limits  of  the  county,  not  because  they  illustrate  better  than 
others  the  observations  to  be  recorded,  but  rather  because  they 
illustrate  swamps  in  different  stages  of  maturity.  I  have 
already  hinted  at  what  is  meant  by  the  maturity  of  a  swamp. 
The  wooded  swamps  with  shallow  accumulations  of  vegetable 
material^  sometimes  called  muck,  matured  early  in  the  post- 
glacial history  of  the  region.  Some  are  just  coming  to  matur* 
ity,  examples  of  which  have  already  been  cited,  and  there  are 
still  others  which  are  maturing,  but  will  still  require  many 
years  for  their  completion. 

For  want  of  a  better  term  I  have  used  the  word  swamp  in 
an  extended  sense  to  indicate  the  whole  depression,  whether  it 
be  covered  with  water,  woods  or  moor. 

MUD    LAKK. 

Mud  Lake  is  situated  in  the  southwestern  corner  of  the  town 
of  Oswego.     It  is  about  eight  miles  southwest  of  Oswego  City, 
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and  perhaps  four  miles  from  the  shore  of  Lake  Ontario.  The 
depression  in  which  it  lies  is  one  of  the  largest  in  the  northern 
part  of  the  county,  as  indeed,  the  lake  is  one  of  the  largest  of 
the  numerouH  small  lakes  in  that  section.  It  is  about  a  mile 
long  by  somewhat  less  than  three-fourths  of  a  mile  wide.  The 
lake  lies  in  a  region  where  the  Huted  character  is  not  so  pro- 
nounced as  it  is  in  some  other  sections,  nevertheless  the  lake 
itself  is  elongated  in  a  northerly  and  southerly  direction,  and 
the  whole  depression  of  which  the  lake  forms  but  a  small  frac- 
tion is  more  than  twice  as  long  as  wide.  This  lake  has  with- 
stood the  encroachment  of  the  land-making  forces  better  than 
many  of  the  lakes  in  the  country,  probably  on  account  of  its 
greater  depth,  yet,  if  the  testimony  of  old  residents  is  to  be 
Iruste^l,  and  in  this  re.'^pect  at  leaM  1  have  no  doubt  it  is,  the 
•urrounding  moor  is  encroaching  upon  the  lake  very  fast.  The 
moor  surrounding  the  lake  is  the  most  extensive  one  in  that 
section. 

THK    LILY    MARSH. 

The  swamp  known  by  this  name  is  better  known  to  the  peo- 
ple living  in  that  vicinity  than  other  moors  as  large,  or  even 
larger,  and  probably  for  two  reasons.  One  is  that  for  many 
years  it  has  been  a  famous  hunting  grouncl  for  white  rabbits 
in  winter;  the  other  is  because  a  highway  was  constructt^d 
many  years  ago  directly  across  the  open  part  of  the  swamp,  the 
0[>en,  ^fter  |H)rtion  being  bridgo<l  with  a  long  plank  bridge. 
Few  |KH»ple  in  that  part  of  the  county  but  have  had  occasion 
to  drive  across  it,  an  ex|»erience  not  soon  forgotten,  at  least  by 
a  timid  |»ers<>n.  The  Lily  Marsh  is  situated  in  the  southwest- 
ern comer  of  the  town  oi*  New  Haven.  It  presents  the  [)he- 
nomena  of  a  lake  just  disapin^aring.  The  lake  in  the  center  is 
re<luc<*<l  to  a  mere  jmm>1  not  more  than  twenty  nxls  long  an<l  half 
as  manv  wide.  I  have  had  verv  definite  statements  from  men 
who  could  remember  well  when  the  bridge  was  built,  and  they 
assured  me  that  at  that  time  the  lake  reachcMl  to  the  bridge; 
now  it  does  not  reach  within  fift4H*n  ro^Is  of  it.  Notwithstaufl- 
ing  the  fact  that  the*  lakt*  in  the  Lily  Marsh  is  almost  over- 
grown, the  Hwainp  ilH««|f  in  a  very  extensive  one.  The  whole 
deprension  in  which  it  lies  is  very  long  and  narrow.  I  did  not 
48 
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attempt  to  get  actual  measurements  of  its  length  and 
From  what  I  could  see  in  it  and  from  the  highway  I  should 
judge  it  to  be  not  far  from  four  miles  long,  and  in  no  pUoe 
more  than  three-quarters  of  a  mile  wide.  In  this,  as  in  the 
other  swamps  which  are  nearly  mature,  the  wooded  belt  coven 
by  far  the  greater  portion  of  the  marsh.  There  is  left  here, 
however,  an  open  bog  nearly,  if  not  quite,  a  mile  long,  and 
from  twenty  to  thirty  rods  wide. 

granny's  orchard. 

This  is  the  last  of  the  three  depressions  selected  for  illnstm- 
tion.  It  is  a  marsh  in  which  there  is  no  lake,  nor  has  there 
been  one  in  the  memory  of  the  persons  living  thereabouts.  It 
takes  its  name  through  the  resemblance  the  open  portion  of  it 
bears  to  an  orchard  and  a  well-confirmed  story  that  a  man 
known  universally  in  those  parts  as  ''  Granny  "  attempted  at 
one  time  to  reclaim  some  of  this  land  by  draining  it  It  is  in 
the  eastern  part  of  the  town  of  Palermo,  and  lies  well  up  to- 
ward the  divide  between  Oneida  Lake  and  Lake  Ontaria 
There  are  more  large  swamps  in  this  vicinity  than  in  any 
other  part  of  the  county.  To  these  some  of  the  residents  ap- 
ply indiscriminately  the  term  Granny's  Orchard,  but  I  feel 
sure  the  name  originated  in  the  manner  I  have  described,  and 
is  restricted  by  a  majority  of  the  people  to  this  single  swamp. 
Yet  the  appropriateness  of  the  name  might  easily  lead  to  its 
more  general  use. 

It  is  a  very  extensive  swamp.  In  fact  it  must  be  confessed 
that  we  had  hard  work  to  estimate  distance  in  this  place,  the 
view  was  so  intercepted  by  trees  and  shrubs.  The  open  por- 
tion of  the  swamp  is  surrounded  by  a  densely  wooded  belt,  and 
shrubs  and  trees  of  the  most  aggressive  species  have  invaded 
tlie  moor  until  it  presents  the  appearance  of  an  orchard,  the 
trees  of  which  are  here  represented  by  tamaracs  and  spruce. 
The  level  openings  between  are  carpeted  with  sphagnum.  The 
extent  and  nature  of  the  wooded  belt  repels  visitors  even  in 
summer,  so  that  it  is  seldom  visited  except  by  adventurous 
huckleberry  gatherers  in  August.  The  man  who  guided  me 
into  tlie  bog,  the  first  time  I  visited  it  (himself  an  old  resident), 
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thought  it  would  be  unsafe  to  venture  in  there  in  spring  or 
autumn.  To  the  north  of  Granny's  Orchard  proper  the 
wooded  belt  stretches  away  for  several  miles.  Catfish  Creek, 
a  small  stream,  flows  through  the  northern  end  of  the  swamp, 
flowing  nortli  into  I^ke  Ontario.  The  small,  sluggish  stream 
draining  Granny's  Orchard  flows  south  into  Oneida  I^ke.  It 
is  evident  that  the  whole  swamp  was  once  a  large  lake,  and 
whether  it  drained  into  I^ke  Ontario  or  Oneida  Lake  remains 
to  be  investigated.  The  gulf  cut  through  the  whole  hill  where 
Catfish  Creek  leaves  the  swamp  suggests  that  it  may  have  been 
cut  through  after  the  lake  had  partially  filled.  I  have  not  yet 
had  an  opportunity  to  study  the  outlet  to  the  south. 

OKIGIN   OK   THE   MOOR   FLORA. 

If  we  may  judge  from  the  actual  conditions  existing  now  in 
▲rctic  regions,  immediately  succeeding  the  glacial  epoch  this 
whole  region  was  clothed  with  a  vegetation  resembling  that 
DOW  existing  in  our  moors,  indeed,  resembling  it  much  more 
than  does  any  other  feature  of  our  present  flora  with  the  pos- 
sible exception  of  the  Alpine  plants  still  |>ersi8ting  on  our 
mountain  tops.  It  is  indeed  an  extraordinary  circumstance 
that  our  lowest  (in  altitude)  regions  and  our  highest  regions 
should  have  preserved  to  us  a  flora  which  is,  for  the  most  part, 
extinct  Since  the  Alpine  plants  and  many  of  the  tK»g  plants 
draw  nearer  and  nearer  together  so  far  as  situation  goes,  as  we 
go  northwanl,  until  finally  we  find  them  mingled,  our  state- 
ment of  the  case  is  a  correct  one,  and  confirms  the  idea  that 
our  moor  floras  are  remnants  of  an  Arctic  vegetation  (»nce  pre- 
dominating here. 

THB   RAPID   ACXt'MULATION   OK   MATKKIAL  IN  THE  nKI*RKst(I(>N>. 

Although  M\ich  a  condition  may  not  have  actually  existed, 
we  may  assume,  for  the  puriN>seof  illuHtration,  that  one  (»f  the 
depre9«sions  caused  hy  the  ice  in  this  inovfinent  was  left  naktMl 
by  the  sudden  lowering  of  the  water  levfl  in  the  regiim.  A 
lake  would  he  left  in  the  depres?*ion.  The  moi^iturc  held  in 
tlie  soil  of  the  surrounding  hills  uouhl  st**a<Iily  gravitate  t4>- 
ward  the  lakt*  ami  forin  spring**.  The  wati  r  from  tlieso  would 
often  more  than  otrsi»t  tin*  lo**s  of  water  from  tin*  surface  of  the 
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lake  by  evaporation.  On  the  shores  of  these  lakes  would  be 
afforded  a  congenial  place  for  the  first  plants,  among  which,  no 
doubt,  sphagnum  was  prominent.  The  available  food  supplies 
in  the  soil  of  the  hills  around  was  washed  and  afforded  food 
for  these  plants.  As  plants  grew  upon  the  hills,  vegetable 
humus  accumulated,  and  the  wash  from  this  further  enriched 
the  soil  at  the  shore.  But  while  this  washing  contributed 
something  to  the  accumulations  of  the  swamp,  it,  under  no 
circumstances,  can  be  compared  to  the  soil  washed  down  upon 
the  flood  plains  of  upland  streams,  and  for  the  reason  that 
these  streams  are  not  rapid  enough  to  carry  much  solid  ma- 
terial. The  accumulations  in  the  swamps  are  almost  entirely 
the  decayed  plants  that  have  grown  there. 

ABILITY  OF  THE  LAKE  TO  RESIST  INVASION. 

The  factors  which  determine  the  ability  of  the  lake  to  resist 
invasion  are  its  depth  and  the  character  of  its  shores.  If  the 
conditions  are  right,  a  lake  even  of  considerable  depth  will  be 
steadily  encroached  upon  by  vegetation.  On  the  other  band 
a  shallow  lake  will  grow  over  much  more  rapidly.  There  is 
a  popular  notion  that  a  cranberry  bog  may  grow  right  over  a 
lake,  and  that  the  flexible  turf  is  like  a  blanket  spread  over 
the  surface  of  the  water.  Walking  on  these  places  certainly 
gives  one  that  impression.  I  have  never  seen  a  case  where 
this  was  the  actual  condition  of  affairs.  If  you  penetrate  the 
turf  anywhere  you  will  find  the  blackest  and  softest  kind  of 
mud,  almost  as  mobile  as  water,  but  as  a  plant  food  much 
more  nutritious.  From  a  boat  there  sometimes  ap|>ear  deep 
recesses  far  under  the  turf,  but  these  are  more  apparent  than 
real.  There  are  often  recesses  under  the  turf,  just  as  there  are 
under  harder  shores,  but  these  are  not  deep,  and  I  feel  reason- 
ably sure  that  the  floating  moors  float  upon  mud  rather  than 
upon  water. 

THE  EFFE(T  OF  WIND  UPON  THE  RELATIVE  POSITION  OF  LAKB 

AND  BO(i. 

The  position  of  the  lake,  with  reference  to  other  parts  of  the 
swamp  has  attracted  my  attention  for  some  time.  The  lakes 
in  the  northern  and  western  parts  of  Oswego  County  have,  as 
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a  general  rule,  their  eastern  shore  hard,  while  the  others  are 
bordered  by  moors  or  by  wooded  swamps  wliich  are  but  ma- 
tared  portions  of  a  moor.  This  is  true  of  Mud  Lake,  Lake 
Neatahwantah,  Paddy  Lake,  and  the  small  lake  in  the  Lily 
Harsh,  all  within  twelve  miles  of  I^ke  Ontario.  At  one  time 
I  thought  the  8carcenes.«<  of  springs  might  account  for  the  fail- 
ure of  moors  to  form.  But  further  observation  led  me  to  think 
their  meagre  occurrence  on  this  shore  the  result,  rather  than 
the  cause,  of  the  absence. 

There  is  what  seems  to  me  sufficient  evidence  to  show  that 
it  is  the  action  of  the  waves  upon  the  eastern  shore  that  pre- 
vents the  formation  of  bogs  there.  At  Mud  Lake  I  have  seen 
large  masses  of  sphagnum  and  other  plants  from  the  west  side 
of  the  lake  lodged  u|>on  the  east  shore.  Instead  of  taking  root 
and  growing  they  were  soon  washed  to  death  by  the  waves. 
The  action  of  the  waves  is  verj'  vigorous  on  the  east  shore  of 
all  the  larger  lakes.  It  is  true  also  that  where  lakes  are  well- 
nigh  filled  up  and  the  force  of  the  waves  is  comparatively 
slight,  the  moor  will  l>egin  to  build  from  the  ea<>tern  shore,  but 
the  belt  constructed  will  l>e  narrow  compared  with  that  on  the 
other  shores.  This  is  the  condition  now  existing  in  the  Lily 
Marsh.  Still  another  consideration  |K»ints  in  the  same  direc- 
tion. The  small  lakes  in  this  particular  region  and  the  larger 
ones  more  remote*  from  Lake  OnUirio  have  bogs  on  all  sides  of 
them. 

Anyone  who  has  lived  in  the  region  need  not  Ik»  told  that 
prevailing  wind>  are  from  tl»e  west.  Tlieir  intensity,  which, 
by  the  way,  is  oft«*n  consitlerable,  de|K*nd.^  upon  the  long 
stretch  of  open  lake  to  the  west,  antl  al^).  perhaps,  somewhat 
U(K>n  the  saturateel  condition  of  the  atmosphere  i\s  it  is  swept 
in  fn>m  the  lake.  The  wind  from  I^ke  Ontario  is  so  strong  as 
to  produce  a  ^leeidtnl  effect  upon  the  tree.**  growing  near  the 
shore.  They  stretch  tlieir  branehes  an<l  often,  indi»ed,  lean 
U>ward  the  southeast.  Another  striking  illustration  of  the 
|K>wer  of  the  wimls  on  the  lake  shore  is  .seen  in  the  great  drifts 
of  sand  along  the  shore,  sometimes  calUni  sand-dunces.  Nor  is 
the  drifting  of  .<an<l  confmed  to  the  imme<liat<*  shore  of  the 
lake.     There  is  a  sand  hill  in  the  t4)wn  of  Albion  near  a  ham* 
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let  called  Dugway,  quite  as  far  from  the  lake  shore  as  the  lakes 
we  are  discussing,  where  the  wind  drifts  the  sand  very  con- 
siderably. Another  one  is  said  to  occur  between  Sand  Bank 
and  Ceiiterville  in  the  same  town.  A  visit  to  the  former 
showed  that  the  wind  was  actually  moving  a  hill  east,  moving 
it  grain  by  grain,  but  nevertheless  very  rapidly.  The  high- 
way running  north  from  Dugway  formerly  passed  along  the 
east  side  of  the  hill  near  its  base.  Old  residents  told  me  that 
the  hill  was  originally  wooded.  After  being  cleared  away  it 
was  cultivated  and  finally  was  seeded  and  used  as  a  pasture. 
The  work  of  the  wind  began  when  it  was  used  as  a  sheep  pas- 
ture. The  sand  drifted  into  the  road  until  the  people  were 
hardly  able  to  haul  loads  over  it.  An  attempt  was  made  to 
stop  the  sand  by  building  a  high  board  fence.  The  sand  im- 
mediately began  to  drift  against  the  fence  and  finally  drifted 
over  it,  so  that  now  only  the  tops  of  the  boards  can  be  seen. 
Failing  in  their  attempt  to  fence  out  the  sand,  the  people  have 
bridged  it  over  with  planks  for  a  distance  of  forty  rods  or  more. 
All  this  goes  to  show  that  the  west  winds  in  this  region  are 
unusually  strong,  and  produce  a  decided  effect  upon  other 
features  of  the  region  as  well  as  upon  the  lakes.' 

UNIFORMITY   IN   MOOR    FLORA. 

One  of  the  strongest  pieces  of  evidence  to  support  the  view 
that  the  whole  face  of  the  country  was  once  covered  with  a 
vegetation  much  more  like  that  in  our  moors  than  like  that 
upon  our  highlands,  is  the  uniformity  of  the  moor  flora.  The 
sphagnous  moors  are  isolated,  but  we  find  the  same  sf>ecies  of 
plants  in  them  all.  It  is  impracticable  for  plants  to  migrate 
from  one  to  another  at  the  present  time.  The  moors  remind 
one  of  an  island  in  the  open  sea — islands  which  preserve  to  us 
a  primitive  flora. 

So  constantly  are  certain  sj)ecies  present  in  the  moors  of  the 
whole  eastern  United  States,  that  uiK)n  entering  a  moor  one 
begins  to  look  for  certain  species,  and  at  once  misses  any  one 
that  does  not  happen  to  occur  in  that  particular  moor.     .\n 

'  Since  writing  the  above,  Warming^'s  Ofkologische  PHanzengroffraphu  kaa  ap> 
peared,  and  in  it,  p.  SCo,  is  det^cribed  the  effect  of  the  wind  upon  the  Imkca  and 
moon  of  Denmark.    The  effect  is  the  same  as  here  described. 
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example:  Kalmia  fflauca  does  not  now  occur  in  the  Cayuga 
Lake  basin,  but  it  occurs  in  many  of  the  moors  to  the  east  and 
north,  even  appearing  in  the  adjoining  county,  i.e.,  Cortland. 

THE    ZONES   OF    A    SWAMP. 

The  character  of  the  vegetation  enables  us  to  divide  a  com- 
plete swamp  into  three  natural  zones  : 

First,  the  lair  in  the  center,  which,  although  not  a  belt  at 
all,  may,  for  convenience  sake,  be  so  designated. 

Second,  the  moor  comprising  the  open  area  surrounding  the 
lake  and  generally  grown  over  with  sphagnum.  There  are  no 
ahnibs  or  trees  here  capable  of  casting  extensive  shade. 

Third,  the  u^oodnl  fnlt  comprising  the  remainder  of  the 
swamp.  It  varies  in  width,  and  in  this  particular  region  is 
apt  to  be  of  considerable  width  north  and  south  of  the  lake. 

In  the  maturing  of  the  swamp  these  disapi>ear  in  regular 
•uccession  from  one  to  three.  Ix>cal  conditions  bring  about  a 
great  variation  in  the  relative  extent  of  the  several  zones.  At 
Malloryville,  Tompkins  County,  N.  Y.,  is  a  swamp  with  a  very 
narrow  W(Mxle<l  belt,  due,  no  <Ioubt,  to  the  steepness  of  the 
•hen's  of  the  dcpri»>fsii)n  ;  thi»  hike  here  has  been  completely 
filled  up,  so  that  we  really  have  a  moor  8urrounde<I  by  high 
ground.  The  woothd  belt  is,  however,  a  marked  feature  of 
Ihe  swamps  in  Oswego  County. 

(  To  fff  nmtinfird.) 
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Til e  next  iMue  of  tht*  A m kick  a. \  Nati'k.%i.i-*t  will  n)>|»rfir  under 
tolireir  new  niAiia^^ment.  The  iuA|piziiie  htm  been  ptirchmMHi  from  the 
Ctlate  of  the  late  IVofen^or  Edwanl  I).  (\i|h*  by  a  iiuitil»erof  gt*ntleiiieu 
who  are  interested  in  the  advanoemenl  of  the  natural  iK-ience*,  and  l>r. 
Bobert  P.  Bigehiw.  of  the  M ansae huactti  Inntitute  of  Technul(»gy.  B4i#- 
loo,  baa  acoepted  the  \hM  of  Editor-in-(*hief.  He  will  lie  aaaiteil  by 
as  Editoral  Coiumittee  and  by  an  able  l>oard  of  AModate  Editon, 
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whose  names  will  be  aoDounced  later.  The  general  scope  of  the  joor- 
nal  will  remain  unchanged,  and  a  high  standard  will  be  maintained  in 
every  department.  .It  is  hoped  that  naturalists  in  all  parts  of  the 
country  will  find  the  American  Naturalist  a  oonvenieot  mediom 
for  such  of  their  communications  as  may  be  of  general  interest  to 
others  working  in  the  same  general  field,  as  well  as  to  8])eciaiista  in 
their  own  lines.  Intending  contributors  are  invited  to  send  mano* 
scripts  directly  to  Dr.  R.  P.  Bigelow,  Massachusetts  Institute  of  Tech- 
nology, Boston,  Mass. 

The  meeting  of  the  Association  of  Agricultural  G)lleges  and  Exper- 
iment Stations  at  Minneapolis,  in  the  month  just  past,  cannot  fail  to  be 
productive  of  good.  It  brings  out  forcibly  the  endeavors  of  Ameri* 
cans  as  a  people  to  ameliorate  the  conditions  of  the  agricultural  classca, 
reminding  us,  as  it  does,  that  some  $1,890,000  were  appropriated  bj 
Congress  for  the  fiscal  year  ending  June  30,  1898,  for  agriculture.  Of 
this  something  like  81,170,000  is  for  scientific  investigations  under  the 
direct  supervision  of  the  Department  of  Agriculture,  and  the  rest 
(8720,000)  for  maintaining  the  experiment  stations.  The  departmen- 
tal divisions  falling  within  the  domains  covered  by  the  American 
Naturalist  receive  various  amounts  as  follows:  Botany,  $23,800; 
Agrostology,  $18,100;  Forestry,  $28,520 ;  Pomology,  $14,500;  Phy- 
siology and  Vegetable  Pathology,  $26,500 ;  Biological  Survey,  $27,560; 
Entomology,  $29,500;  the  Bureau  of  Animal  Industry,  $755,640;  and 
for  special  investigations  in  nutrition  under  the  auspices  of  the  office  of 
Experiment  Stations,  $15,000. 

At  this  meeting,  among  the  important  matters  brought  to  light  was 
the  relation  between  experimental  and  iustnictional  work  as  it  exists  in 
some  of  the  institutions  represented  in  the  Association.  The  complaint 
was  ma<le  that  exj)erimental  work  suffers  at  the  ex|>en8e  of  instruc- 
tional through  the  overloading  of  the  workers.  Many  a  teacher  who 
should  have  some  time  to  carry  on  original  work  is  so  crowded  with 
class  work  that  neither  energy  nor  time  is  left  for  anything  else.  The 
result  is  that  those  whom  he  is  sup(X)sed  to  teach  are  forced  hack,  more 
or  le.^,  into  the  old  parrot  methods  of  learning,  lacking  as  they  do  that 
best  of  incentive  to  a  development  of  their  own  jwwers,  namely,  the 
living  example  of  an  original  worker  constantly  turning  out  good 
work. 

Another  matter  of  im)>ortance  that  was  touched  upon  is  the  indexing 
of  literature  relating  to  agriculture.  So  far  as  matter  emanating  from 
the  experiment  stations  is  concerned,  nothing  better  could  be  asked  fur 
than  the  Experiment  Station  Record.      But  there  is  needed  an  index 


tM7].  Reeeni  Literature.  701 

thai  tball  not  be  restricted  to  the  immediately  applicable — one  that 
•hall  index  thoroughly  the  entire  range  of  the  sciences,  any  portion  of 
which  appears  at  present  capable  of  immediate  use  in  agricultural  lines. 
The  development  of  the  agricultural  colleges  should  l)e  broad  and 
healthful  and  not  the  reverse. 

Finally,  there  was  a  proposition,  which  was  referred  to  the  Execu* 
tire  Committee,  to  en<leavor  to  obtain  from  Congress  for  the  develop- 
ment of  mechanical  sch(X)ls  and  courses  of  instruction  the  same  en* 
couragement  that  has  l>een  acajnied  to  agriculture.  The  proposition 
is  eminently  a  worthy  one,  for  no  class  of  the  i)eople,  if  one  may  judge 
from  census  returns,  need^  such  encouragement  more  than  this. 


RECENT  LITERATURE. 

The  Coccidse  of  Ceylon.*— The  work  by  Mr.  E.  E.  (Jreen,  now 
to  be  reviewer),  might  He<^m  from  the  title  ^)  |)ossc#s  very  little  general 
interest.  (  eylon  is  n  long  way  airny  ;  and  the  Coccida*  are  apparently 
considered  by  most  |)o<)ple  to  Im*  unworthy  of  serious  attention,  except 
with  a  view  to  their  d<»slructi<»n.  Now  while  the  economic  side  of 
Coccidolo^y  in  highly  in)|M»rtaiit,  it  i»  maintained  that  the  subject  |m)s- 
seftie«  al«o  a  stnuig  Dnrwininn  inti*rei>t,  and  that  the  iHTUPal  of  such  a 
work  as  Mr.  (irrenV  will — or  j»hoiil<l — grealy  profit  any  naturalist  who 
interests  hinjuelf  in  gvneral  bi<»Iogiral  prol>leni»».  We  have  in  these 
Cocridn*  a  strictly  lIomoptiTtMis  ty|»e.  but  so  m<Klificd  that  the  family 
fiills  outride  nuM  of  the  current  dt^finitions — not  only  of  lIom(»pteni, 
but  of  InsfTta  !  (\>nibiru'<i  with  a  rt*ninrkable  riMluction  and  even  loss 
of  parts,  in  the  dcvelnpnu'nt  nf  new  characters  of  the  most  diverse  kind 
lo  meet  the  several  nci'ds  of  the  ins4*rts.  Wv  have  here  a  case  in  which 
the  most  extraonlinary  tniNiifiration  han  taken  pla(*e,  without  masking 
the  real  affinities  of  the  K^^tup  ;  and  everytliin^  is  made  so  clear  by  Mr. 
Green's  descriptions  and  beautiful  colore*!  platen*,  that  no  intelligent 
person  couhl  fail  to  understand  the  exact  conditit»n  of  affnir;*. 

Not  onlv  thould  the  Wfirk  Ik*  examine<l  bv  naturalints,  but  it  should 
h0  shown  to  students  of  biology  in  our  colleges.  It  ou^^ht  to  encourge 
all  thone  who  aspire  to  do  original  work  in  bioli>gical  science.      Fur 

•  Th*  C4ir<  i«U-  of  i  ty  Um,  I»t  K   Kntr^t  itrv^u,  F.  K  >  .  Psrt  1       With  liJ  PUtcw. 
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very  many  years,  naturalists  have  collected  and  observed  in  Ceylon  ; 
yet  here  comes  Mr.  Green,  at  the  end  of  the  nineteenth  century,  and 
reveals  a  whole  series  of  remarkable  forms  whose  existence  bad  remained 
unknown.  Until  Mr.  Green  began  to  study  Coccidse,  the  species  of 
this  family  had  never  been  collected  or  studied  properly  in  any  part  of 
the  great  Oriental  region,  and  for  Ceylon  only  seven  species  had  bees 
recorded.  Mr.  Green  has  found  considerably  over  a  hundred,  most  of 
them  new  to  science,  and  he  estimates  that  over  two  hundred  will 
eventually  be  found  in  the  island.  Of  the  30  forms  described  in  the 
part  of  the  work  now  before  us,  18  were  first  described  by  Mr.  Greeo. 
And  there  are  innumerable  other  localities  in  the  world,  where  the 
Coccidologist  may  reap  a  similarly  abundant  harvest  There  is  a  tra* 
dition  among  Entomologists,  that  these  insects  are  extraordinarily 
difficult  to  study.  The  difficulty  is  much  more  imaginary  than  real ; 
the  methods  of  preparation  for  study  are  different  from  thoee  required 
for  other  insects,  but  they  are  easily  learned,  and  the  characters  of  the 
species  are  readier  determined  with  the  aid  of  a  hand  lens  and  a  com- 
pound microsco|)e.  The  method  of  procedure  is  fully  explained  by 
Mr.  Green  in  his  prefatory  remarks.  There  is  one  thing,  however,  to 
be  remembered :  No  one  can  intelligently  study  the  Coccidse  of  one 
I  country  or  region  alone ;  since  through  human  means  the  distribatioo 
of  many  of  these  creatures  has  become  almost  or  quite  world  wide,  and 
one  never  knows  what  may  turn  up  at  any  place.  In  the  first  part  of 
Mr.  Green's  work,  there  are  recognized  in  Ceylon  various  species  first 
described  from  such  diverse  regions  as  Europe,  America,  Australia  and 
Japan. 

In  Cbnp.  Ill,  Mr.  Green  gives  a  new  classification  of  the  subfamilies 
of  Coccida*.  He  remarks  himself,  that  it  is  doubtless  imperfect ;  but 
it  appears  to  the  writer  to  be  an  improvement  on  all  previous  ones.  It 
is  especially  to  be  recommended  for  its  clearness  and  consistency,  and 
while  it  must  be  admitted  that  on  several  points  there  still  exists  room 
for  legitimate  differences  of  opinion,  the  expected  changes  must  chiefly 
depeud  on  hitherto  undiscovered  facts.  Mr.  Green's  new  subfamilies, 
Conchaspiuic  for  Conchaspis,  and  Tnchardiinct  for  Tachtrdia,  seem  en- 
tirely justified.  The  writer  regrets  the  suppression  of  the  AgUroieeani- 
imv,  which  certainly  form  a  very  compact  and  natural  group;  while  as 
to  Porphyrophorinct — he  has  never  studied  Porphyrophora,  but  Jtfar- 
garodi-9  surely  belongs  to  a  subfamily  distinct  from  Monophlelina.  It 
is  to  be  supposed  that  the  Ortheziimr,  Monophltlinct  and  Margarodina 
(or  Porphyrophina)  are  the  most  primitive  of  the  Coccidse.  The  writer 
inclines  to  the  view  that  the  Concha^inct  are  related  to  the  anceetort 
of  the  Diaspiuiz. 
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Cbmp.  IV,  relates  to  the  Conehoipinct,  Oo  June  9,  1892,  being  the 
Int  anniversary  of  our  wedding  daj,  my  wife  and  I,  then  living  in 
Jamaica,  celebrated  the  occa«on  by  a  trip  to  Hope  Gardens.  It  was 
on  this  occasion  that  Conchaspit  was  discovered.  The  next  year,  Mr. 
Ntwstead  reported  the  tame  genus  (as  Pneudxngluna)  and  apparently 
the  same  species,  in  an  English  hot-house.  Now  Mr.  Green  describes 
a  very  distinct  new  species  (C.  socta/u)  from  Ceylon,  and  for  the  Brst 
tf  me  makes  known  the  ^ ;  and  I  may  add  that  Prof.  Townsend  has 
fbund  in  Mexico,  on  Phemieria  at  Vera  Cruz,  still  another  species,  which 
I  shall  publish  as  C.  neirsteadi. 

Chap.  V  treats  of  the  Diatpinct,  with  a  very  admirable  introduction. 
The  genera  found  in  Ceylon  are  A$pidtotu$^  Aonidia,  MyiilatpUf  IHob* 
pu^  Fiorinia  and  Chionaspii,  The  absence  of  Parlatoria  and  Itchna^ 
pi$  b  noteworthy.  In  the  writer's  opinion,  two  or  three  new  genera 
aboald  be  added  to  those  listed  by  Mr.  Green.  TThe  extraordinary 
Aonidia  comiger  Green,  is  unquestionably  the  typs  of  a  new  genus, 
which  may  be  called  OreenUiln,  distinguished  by  the  long  radiating 
processes  of  the  scale,  and  the  simple  pygidium  of  the  9  »  armed,  how* 
•Tcr,  with  long  irregular  terminal  processes.  Aonidia  buiiata  Green, 
and  Fiorinia  tttrtia  (treen,  also  obviously  require  new  generic  names. 

AipidiotuM  fimts  is  creiiited  to  **  (Riley)  Cx)mst4>ck,"  it  should  pro- 
perly be  credited  to  Ashmead,  who  6rst  descrilied  it  Riley  ex preasi; 
disclaimed  res|K>n«ibility  at  the  time.  Vor  A,  inisparen^  or  iaianitr  are 
described  and  figured  two  different  varieties  of  ^ ,  one  reddish,  the 
other  pale  yellow  with  a  red(li«h  thoracic  band.  The  latter  is  the 
typical  Imri^xirryij.  The  s|)ecies  descril>ed  ns  A,  et/anophylli  is  appar- 
ently not  Signorct's  insect  of  that  name  ;  at  all  events,  s|>ei*imen»  sent 
to  me  by  Mr.  (treen  are  diiitiuct.  These  are  on  (^yrtts  from  Kandy, 
and  will  be  published  el<K*whcre  as  A.  grenxii.  In  Afpidtot  us  secret  us, 
Mr.  Cf reen  deftcril>es  for  the  first  time  the  adult  9  .  Under  Diaspis 
mnygdaii,  it  is  noted,  among  other  things,  that  the  females  (not  the 
scale)  on  (allinxrpa  Innala  are  bright  pink.  I Haspis  fagrtnr  Green,  is 
a  very  interesting  fi|>et*ie9,  for  while  the  9  is  like  an  Aulanispiji,  the  i 
scale  has  no  trace  of  rarination. 

One  of  the  interesting  facts  develo|M»d  iff  that  of  the  gnll  prrMluring 
propensities  (if  one  may  s<}  speak)  of  (irtvia  oriefitaiis.  On  this  plant 
are  found  three  galls,  outwardly  alm4»st  identical,  one  due  to  Aspidio' 
iu$  oeeti/ltM,  one  to  Fiorinin  serreta,  and  the  third  to  a  fungus!  And 
what  makes  the  case  to  extraordinary  is,  that  these  are  the  only  tme 
gall*productng  hut^intr  known ! 
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• 
I  believe  that  what  Mr.  Green  now  calls  Mytilatpu  glovtrii  Tmr. 

pallida  is  a  distinct  species,  as  he  at  first  held.  Mr.  Alex.  Craw  has 
found  on  variegated  Podoearpiu  from  Japan  a  form  which  I  propose 
to  call  Af.  pallida  var.  maskelli,  because  it  was  discussed  bj  Mr.  Mas> 
kell  in  Trans.,  New  Zealand,  Inst.,  XXVII,  p.  46.  The  scale  is  too 
broad  for  gloverii,  but  narrower  than  eitricola;  it  is  not  far  from  lbs 
color  of  eitricola,  not  very  pale  as  in  typical  pallida,  though  often  whit- 
ish at  the  broader  end.  There  seem  to  be  but  four  groups  of  ventral 
glands,  caudolateral  four,  cephalolaterals  six. — T.  D.  A.  Cockkkeix. 

Section  Cutting  and  Staining/ — This  is  intended  primarily  for 
students  and  practitioners  who  need  a  brief  introduction  to  the  ways 
of  the  roioroscopist.  It  briefly  describes  the  necessary  apparatus,  and 
the  various  processes  to  which  tissues  are  subjected  for  histological  par- 
poses.  In  many  respects  it  may  be  said  to  be  fairly  up  to  date,  in 
others,  as  for  instan^,  in  the  case  of  bichromate  of  silver  methods  in 
neurology,  it  is  not.  Formol  is  given  as  a  histological  reagent,  but  on- 
fortunately  it  is  given  as  formal,  which  is  a  synonym  for  mdhylal,  as 
has  been  previously  pointed  out  in  these  pages,  and  as  any  one  may 
readily  see  by  consulting  German  works  on  organic  chemistry  or  by 
consulting  Gould's  "Students'  Medical  Dictionary"*  (1896,  Phila.). 
By  reason  of  priority,  and  by  reason  of  its  expressing  the  probable 
relations  of  the  formaldehyde  to  the  water  in  the  so-called  40  per  cent 
solution,  formol  is  the  proper  word  to  use  for  this  liquid.  But  as  the 
term  Formalin  has  been  forced  into  use  in  the  commercial  world  and 
will  probably  stay  in  spite  of  efforts  to  supplant  it,  one  may  as  well  sub- 
mit and  use  the  word  that  one  must  employ  in  buying  one's  reagentSw 
It  is  obvious,  that,  if  one  calls  for  formal,  one  will  get  methylal. 

Cambridge  Natural  History,  Volume  V.* — The  high  stand- 
ard of  this  series^  as  a  reliable,  popular  scientific  work  is  maintained  in 
thi3  volume.  Mr.  Sedgwick  contributes  a  paper  on  Peripatus,  giving 
its  habits,  manner  of  breeding,  anatomy,  development,  and  a  summary 
of  distribution,  the  latter  point  being  illustrated  by  a  map.  Mr.  ^n* 
clair  treats  of  Myriajwds  in  the  same  comprehensive  manner,  and  in- 
cludes a  brief  account  of  fossil  forms  and  their  distribution.  Mr.  Sharp 
gives  an  introductory  sketch  of  Insects  embodying  the  latest  obserra* 

'  Section  Cutting  and  Staining.     W.  S.  Colman.    12  mo.  160  pp. 

*Or  any  one  of  several  other  Medical  Dictionaries. 

•Cambridge  Natural  History  Seriw,  Vol.  V.  Peripatus,  A.Sedgwick.  Mvrim- 
pod*.  F.  G.  Sinclair.  Insects,  I).  Sharp.  London  and  New  York,  \S9b.  Msc- 
millan  iSc  Co.     $4.00. 
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tioof  as  to  their  structure,  the  development  of  the  individual,  and  the 
efaaracteristic  features  uf  insect  life,  followed  by  a  discussion  of  four  of 
the  nine  orders  of  Insects,  viz. ;  Aptera,  Orthoptera,  Neuruptera  and  a 
portion  of  the  Hymenoptera.  In  these  ordinary  descriptions  M  r.  Sharp 
haa  incorporated  a  great  deal  of  interesting  information  as  to  the  habits 
mod  life-histories  of  various  insects,  fully  demonstrating  that  fact  lAay 
be  as  entertaining  as  fiction. 

Aquatic  Insects."— This  little  volume  is  intended  by  the  author 
to  stimulate  young  naturalists  in  observing  the  habits  and  structures  of 
living  animals,  and  to  try  to  discover  the  way  in  which  the  machinery 
of  nature  works.  The  writings  of  the  old  naturalists,  Swammerdam, 
lUaamur,  Lyonnet  and  De  Geer  are  quoted  to  show  what  patient 
observation  can  accomplish.  Eleven  chapters  are  devoted  to  as  many 
groups  of  fresh-water  aquatic  insects,  one  to  the  insects  of  the  sea-shore 
and  one  to  the  peculiar  contrivances  of  aquatic  insects  for  locomotion, 
for  fbeding,  for  respiration,  for  egg- laying,  and  for  attack  and  defence. 

The  drawings  are  in  most  cases  made  direct  from  the  Insects  and  are 
a  valuable  feature  of  the  book. 


i-Craft.*' — In  gathering  material  for  this  delightful  adddition 
to  ornithological  literature,  its  author  has  certainly  had  about  her  that 
**  pocket  full  of  patience"  which  she  recommends  to  amateur  students 
of  bird-life.  The  chapters  on  the  Spring  Hong,  Building  of  the  Nest, 
and  Hirtls  of  Autumn  and  Winter  show  a  long  continued  personal 
aoquaintance  with  the  habits  of  birds.  The  "Biographies"  also  con* 
tain  notes  from  fiersonal  observation. 

The  illustrations,  nearly  all  colored,  add  much  to  the  attractiveness 
of  the  l>ook. 

Some  Elementary  Botany/' — Four  very  pretty  books  for  Child- 
reo  have  been  a>mpiled  by  M.  C.  C^ioke  and  published  by  T.  Nelson  A 
Hoos.  The  writer  adopts  the  conversational  style  and  imparts  consider- 
able information  to  his  clans  concerning  a  few  of  the  commoner  English 
wikt-flowen.  A  corn-field,  a  cofise,  a  lane  and  a  marsh  aiford  material 
for  the  neveral  bookn.  Each  volume  is  illustrated  with  a  number  of 
Ifures  and  one  colure<i  pUte,  and  they  are  altogether  attractive  addi- 
Uoos  to  lit4*rature  for  children. 

**Tb«  Naiurml  llUtory  of  A(|uslic  Inject*.  B/  L.  C  MlsU.  Ixmdoa  sod  N«w 
^ork.  iHVk^.     Macmillsii  i%  Co.     11.75. 

•*  Bird  (  rmft.  Wy  Mablr  <  K|fuo<l  WHsbi.  New  Yurk.  l^l^S.  MsrmilUn  M 
Co     poo. 

''Around  s  r4>ni  field.  A  Stroll  in  s  Msmh.  Throush  the  Com  Down  ths 
Lane  sntl  lliurk.  Hf  i'twW  Mstt  M.  C  Cooke  >.  Ixmdoo.  Edinburgh  and  New 
York,  189>&      T.  ^iAmni  A  Soiw.  Tub. 
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The  Senile  Heart." — In  this  small  octavo  of  some  three  hundred 
pages,  Dr.  G.  M.  Balfour  states  the  causes  for  the  enlarged  heart  fre- 
quently found  in  adults  past  their  prime,  its  symptoms,  and  the  cdH 
coroitants  and  sequelae.  He  then  suggests  a  general  mode  of  treatment 
for  this  widespread  cardiac  trouble  followed  by  a  chapter  on  the  prog- 
nosis of  special  symptoms  and  the  treatment  with  special  reference  to 
these  symptoms. 

Marginal  synopses  of  the  points  touched  upon  in  the  several  para- 
graphs make  the  book  a  handy  reference  volume. 

Sixth  Annual  Report  of  the  Miasouri  Botanical  Gardens.** 
— This  Report  includes  the  following  scientific  papers :  Revision  of  the 
North  American  species  of  Sagittaria  and  Lophotocarpas,  Jared  6. 
Smith ;  Leitneria  flimdana,  Wm.  Trelease ;  Studies  on  the  Diisemiiia- 
tion  and  Leaf  Reflexion  of  Yueea  aloifolia  and  other  Species,  H.  J. 
Webber ;  Notes  on  new  or  little  known  Species,  J.  G.  Smith ;  Notes  oo 
the  Mound  Flora  of  Atchison  Co.,  Missouri,  B.  F.  Bush. 

All  of  these  papers  are  well  illustrated  with  page  plates  of  exoelieot 
drawings. 
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iSirnrral  Notes. 


geoixx;y  and  paleontology. 

HoUick  on  Block  Island. — The  series  of  investigations  carried 
<m  bj  Mr.  Arthur  Hollick  ia  Staten  Island,  Ijong  Island,  Martha's, 
ViDevard  and  Nantucket  now  includes  Block  Island.  For  several 
years  Mr.  Hollick  has  carefully  recorded  his  observations,  and  has  ac- 
cumulated a  vast  amount  of  geolo^cal  information,  based  on  both 
paleont4>lo{cic  and  stratigraphic  data.  His  latest  views  on  the  relations 
Iheae  islands  l>ear  to  each  other  are  given  in  a  recent  |>aper  as  follows : 

**  Block  Island  has  been  brought  into  a  line  geologically  with  Long 
Island,  Martha's  Vineyanl  and  Nantucket  They  all  had  their  origin 
in  one  series  of  cause  and  effect  They  manifestly  represent  remnants 
of  the  former  coastal  plain  which  consisted  of  (^retaceous  and  Tertiary 
•andff,  gravels,  clays  and  maria  The  glacier  of  the  Ice  Age  squeezed 
upward  and  pushed  forward  theae  incoherent  strata  into  a  series  of  con- 
torted folds  along  its  line  of  furthest  advancement,  de|)0siting  on  top 
the  detritus  of  the  moraine.  The  ridge  so  formed  was  at  first  contin. 
nous,  but  with  the  gradual  sinking  of  the  ciiast,  and  the  action  of  the 
ocean,  the  less  elevatiMi  portionii  have  succumbed,  and  only  the  highest 
parts,  now  represented  by  tiiese  inlands,  remain  above  water.  All  the 
facts  |K)int  to  this  conclusion,  and  even  the  mo^t  su|>erticial  observation 
shows  that  the  phenomena  of.  submergence  and  erosion  are  in  active 
operation  at  the  present  time.  Should  they  continue  in  the  future  it 
requires  but  little  prevision  to  appreciate  that  Block  Island  and  the 
islands  to  the  eastward  will  continue  to  shrink  in  siie,  disapfiear,  and 
ereotually  form  merely  parts  of  the  shoals  which  now  connect  and 
surround  them.  Montauk  Point  will  continue  Ut  rece<le,  and,  by  the 
•ubmergence  of  the  low,  narrow  strip  of  land  in  the  vicinity  of  (  anoe 
I^lsce,  a  new  islaml  will  !>«  formed  from  what  remains  of  the  Point.'* 
(Trans.  N.  Y.  Acad.  Sci..  XVI,  1896.) 

Age  of  the  Himalaya.— In  a  discus«ion  of  the  geology  of  Haiara, 
India.  Mr.  C.  H.  Middlemiss  again  urges  the  great  age  of  the  Himalaya 
as  opposed  to  the  more  popular  idea  that  they  were  the  product  of  yes- 
Itrday.  ga^dogically  speaking.  He  sUtes  that  •*  it  has  been  gradually 
btoi»Biing  eviilent  to  all  who  really  examine  the  question  in  deuil  that 
the  Himalaya  are  and  have  been  in  a  constant  state  of  change :  a  sUte 
of  elevation  along  the  main  axis  and  deprrMion  along  the  mounuin- 
fool,  with  intsrmediste  tones  of  crushing,  crimpling,  and  over-riding 
40 
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along  shear  and  thrust  planes.  Hence,  in  speaking  of  the  Himmlajaof 
a  past  geological  age  or  epoch  I  mean  that  old  representative  of  theoi 
which  held  about  the  same  position,  and  acted  functionally  in  the  aaoie 
way  as  does  the  mountain  range  going  by  the  name  of  Himalaya  to-daj. 
It  may  sometimes  have  been  represented  by  long  parallel  coast 
or  by  archipelagoes  with  chains  of  mountainous  islands  following 
lar  parallel  lines,  but  that  it  kept  certain  original  features,  and  that  a 
core  recognizable  in  its  unity  persisted  throughout  Tertiary,  Secondary, 
and  possibly  into  Paleozoic  times,  I  have  no  doubt."  (Mem.  GeoL 
Surv.  India,  XXVI,  1896.)' 

Geological  Histoxy  of  the  Bermudas. — Mr.  Tarr's  6eld  work 
in  the  Bermudas  results  in  the  following  conclusions  in  regard  to  tha 
history  of  these  islands  as  revealed  by  the  rocks.  First,  there  was  a 
base  rock,  formed  by  the  waves  which  ground  up  shell  fragments  opoa 
the  beach.  This  was  oousolidated  into  a  dense  limestone,  which 
elevated  and  denuded,  and  finally  depressed  and  attacked  by  the 
During  the  last  stage  it  was  partly  covered  by  a  beaoh  depoat.  Thta 
came  an  uplift  during  which  a  wind-drift  simctiire  of  oooaoUdated 
coral  sand  was  formed  on  the  beach  rock.  The  last  atagu  has  been  a 
depression  that  carried  the  level  down  nearly  to  thai  of  the  beach  which 
was  formed  before  the  uplift  occurred.  This  work  of  construction  has 
been  done  in  recent  times,  the  history  dating  back  into  Pleistocene  time 
only,  or  possibly  early  Cenozoic.    (Amer.  Geol.,  Vol.  XIX,  1897.) 

Canadian  Paleozoic  Fossils. — A  systematic  list  ofall  the  species 
from  the  Galena-Treuton  and  Black  River  formations  of  the  vicinity 
of  Lake  Winnipeg,  now  in  the  Museum  of  the  Canadian  Survey,  pre- 
pared by  Dr.  Whiteaves,  is  published  by  the  Survey,  with  descriptions 
and  illustrations  of  26  new  species.  According  to  the  author,  the  most 
striking  feature  of  the  fossils  of  the  Winni[)eg  and  Red  River  forma- 
tions is  the  large  size  to  which  many  of  the  specimens  attain.  Refer- 
ence  is  made  to  one  of  the  Receptaculitidae  (i?.  oiveiiii)  which  is  known 
to  be  12-20  inches  in  diameter.  Orthoceratites  have  been  found  meas- 
uring 4 A  to  6  feet  in  length.  Rough  casts  of  the  interior  of  spirally 
coiled  discoidal  shells,  apparently  allied  to  Barrandeoceras  are  nearly 
or  quite  two  feet  across.  A  siphuncle  of  Endocera^  cra»j*is{phonaiuwif 
which  is  also  ini[)erfect  at  both  ends,  is  nearly  3  feet  long,  and  the  fin 
cheek  of  a  trilobate,  Atfaplms  (Jgotelu^)  (jigas^  indicates  a  specimen  that 
must  have  been  tweiily  inches  in  length  when  alive. 

A  brief  resume  of  the  exploration  of  the  Lake  Winni|)eg  limestones 
j)reface8  the  descriptions  of  the  fossils.  (Paleozoic  Fo^fiiIs,  Vol.  Ill, 
Pt,  III  Ottawa,  l^'Jl.j 
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KcUaways  Fauna  in  Baluchistan. — A  monograph  pre|>ared 
bj  Dr.  Noeiling,  and  the  Cteological  Survej  of  India,  deals  with  the 
fiutna  of  Kellawajt  from  Mazdr  Drik,  Baluchistan.  The  specimens 
which  have  unfortunately  suffered  more  or  less  from  deformation  by 
prttire,  have  been  carefully  compared  with  the  type  specimens  from 
Um  Juraauc  beds  of  Kutch,  which  were  worked  out  by  Professor 
Waagen,  and  the  following  determinations  have  l>een  made : 

Tbcre  are  in  all  22  species,  of  which  17  are  determined  specifically, 
while  of  5  only  the  genus  could  be  determined.  Of  the  17  forms  identi- 
fied IB  have  already  l>een  described,  while  one  form,  PerUphineUs 
balttehiManenns  is  recogniied  as  new. 

The  22  species  represent  the  following  classes :  Brachiopoda  2,  Pele- 
cjpoda  3,  Gastropoda  1,  Cephalopoda  16.  The  character  and  distri* 
ballon  of  theae  fossils  indicates  that  the  Polyphemus  limectonein  which 
Ibey  were  foond  is  the  representatiTe  of  the  Maeroeephalu$  beds  of 
Kotcb,  and  is  homutoxial  with  the  lower  Kellaways  beds  of  Europe. 

8iz  page  plates  of  lithographed  drawings  illustrate  the  work. 

Fauna  of  the  Wombeyan  Caves,  N.  S.  W.— At  a  recent 
meeting  of  the  Natural  History  of  Glasgow,  Dr.  Brown  exhibited  the 
following  series  of  foaiils  from  the  bone  breccia  deposit  which  he  had 
discoTered  recently  in  the  neighl>orhood  of  the  Wombeyan  CaTes  in 
New  Houth  Wales : 

1.  Two  almost  perfect  jaws  of  liurramytf  pnrruf  Broom,  a  Diprotodont 
manupial,  chiefly  characterited  by  its  large  gnxtved  premolars.  I|  is 
regarded  by  Dr.  Broom  as  being  intermediate  between  the  Phalangen 
and  the  Macropodids.  There  is  reason  to  l>elieve  that  Burramys  i«  the 
mar  eat  known  relative  to  the  extinct  |M>uche<l  lion  Thylocoleo  camifex 
Owen. 

2.  Two  lower  jaws  and  a  s|»e<*imen  exhibiting  the  almost  complete 
maxillary  teeth  of  Paltopelaurtis  elegans  Broom,  a  pmall  Diprotodont 
beliereii  to  In*  internu*«iiitti'  l»(;tween  l^etaurtis  and  (tymnobelidens,  and 
probably  th«*  aricest4ir  of  Itoth. 

3.  Prrniolsrs  and  molAn*  of  IWwit^rhirus  anti4juus  Broom,  an  extinct 
Ring-tailed  rhalaiipT. 

4.  I»«fr  JAw  of  Ihrumrriii  mtun  (I><*»ni.).  the  small  Ta»nianian 
I>i>rmouse- r h  a  1 11  n  p *  r . 

.*i.  I>»wrr  and  upjH'r  jnwi*  of  VhtiAdtto'jalr  jiariprs  Waterh,  tht»  exist- 
ing Tellow-fiMU<*d  jioiirlitMi  nioiist*. 

6.  I>»wer  jnw  of  l*h.ii*i(^>hnjnh  pru\c\Untti  'Shaw  ,  the  exintin^ 
Bruthtailcil  I*oiirli«'«i  Moum-.  (  l*ru<\tH|ii.  Nat.  Hi*l  >or..  (rlajipiw. 
Vol.  IV.  Pt   III  •  iHii:.  !m;  .  ,i.Hy7  1 
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A  Region  of  Environmental  Change. — One  of  the  meet  iapor- 
tant  geological  changes  which  has  taken  place  along  the  Atlantic  coaiC 
in  recent  times  was  the  cloeing  up  of  the  Currituck  Inlet,  North  Caro- 
lina, by  drifting  sands  in  1828.  Previous  to  that  jear  this  inlet  fomed 
such  a  passage  from  the  ocean  through  a  narrow  outer  beach  into  the 
waters  of  Currituck  Sound  as  is  formed  by  either  the  new  or  Oeneock 
Inlet  to  Pamlico  Sound  now.  With  the  closing  of  the  Curritodc  Inlet 
there  was  the  conversion  of  upwards  of  one  hundred  square  mikt  of 
shallow  salt  and  brackish  water  to  fresh  water ;  and  it  is  within  the 
memory  of  men  now  living  that  the  resultant  changes  were  immediate 
and  striking. 

Previously  the  sound  had  been  a  valuable  oyster  bed.  Within  a 
few  years  the  oysters  had  all  died  out  and  their  shells  may  now  befetn 
in  long  rows  where  they  have  been  thrown  out  in  dredging  for  a  boat 
way  in  the  Coinjock  Bay,  a  southwestern  extension  of  theSoand.  Fur- 
ther there  were  such  changes  in  vegetation  as  brought  coantlees  tbcia- 
sands  of  ducks  of  species  that  had  been  only  occasional  before.  The 
salt  water  fishes  were  driven  out  and  fresh  water  fishes  took  their  plaes. 
(Amer.  Journ.  Sci.,  IV,  1897,  p.  76). 

Geological  News. — General. — Mr.  J.  C.  Brenner  qoeationa  the 
somewhat  prevalent  idea  that  rock  decay  is,  like  organic  decay,  a  pro- 
cess of  bacterial  growth.  He  cites  a  number  of  authorities  who  are  aO 
agreed  as  to  certain  conditions  favorable  for  the  growth  of  bacteriav 
and  quotes  experiments  to  show  that  these  conditions  do  not  exist  below 
certain  limited  depths  of  the  soil.  Since  granites  are  often  decomposed 
to  depths  of  more  than  100  feet,  it  is  not  probable  that  bacteria  are  re- 
sponsible for  this  deep.decay,  or  for  any  considerable  part  of  it.  (Amer 
Journ.  Sci..  Vol.  Ill,  1897.) 

Cenozoic. — The  jaws  of  a  true  monkey  have  been  found  by  Mr. 
Forsyth  Major  in  the  iCpyornis  beds  of  Madagascar.  From  their  siae 
M.  Gaudy  infers  that  the  animal  was  about  as  large  as  a  man.  The 
molar  teeth  recall  Mesopithecus  and  Semnopithecus.  In  general  ap> 
pearance  the  teeth  resemble  those  of  the  Old  World  monkeys,  but  their 
number  corresponds  with  those  of  the  New  World.  For  this  new  fiMsil 
Mr.  Forsyth  Major  proposes  the  name  Newpitheats  robertii,  (Rerve 
Scient.  (4)  VI,  1896.) 

Dr.  J.  C.  Merriam  notes  the  occurrence  of  marine  Tertianr  horisMV 
at  two  localities  in  Vancouver  Island — Carmanah  Point  and  at  the 
Sooke  District.     Thirty-three  invertebrate  species  are  id^itified  froa 
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Um  fim  named  place,  and  serve  to  correlate  the  formation  with  Conrad's 
Aaloria  Miocene.  The  fauna  of  the  Sooke  beds  is  quite  different  from 
aoj  of  the  Oregon  orCalifornian  Miocene  or  Pliocene  faunas  known  to 
iIm  writer.  His  conclusion,  however,  from  evidence  in  hand,  is  that 
tbe  Sooke  beds  are  of  middle  Neocene  age,  and  that  the  time  of  their 
ikpotttion  was  considerably  later  than  that  of  the  Carmanah  Point 
(Univ.  Calif.  Bull.,  Dept.  Geol.,  Vol.  2.  1896.) 


A  recent  Bulletin  of  the  Soc,  Beige  de  Geol,  contains  a  figure  of  the 
femur  of  the  anthropomorphous  monkey  found  by  Kaupin  the  Pliocene 
iMils(Rhenan)  at  Eppelsheim  (Haut-Rhin).  At  first  it  was  decided  not 
to  separate  this  furm  generically  from  the  Dryopithecus  of  Saint- 
Omodeo's,  but  a  recent  critical  comparison  made  by  Pholig  demonstrates 
tbat  such  a  distinction  should  be  made.  He  therefore  propoaea  the 
HUDe  Paidojpiihex  rkenantu  for  the  Epfielsheim  species.  A  comparison 
of  the  Rbenan  femur  with  those  of  modem  allied  forms  shows  it  to  be 
■Mrs  anthropomorphous,  both  in  general  and  in  many  details,  than  are 
Iboae  of  the  Gorilla  or  the  Chim|>antee.  (Bull.  Soc.  Beige  de  Geol.,  7, 
IX  (1895),  1897.) 


BOTANY.' 

The  Death  of  Sachs. — The  death  of  Dr.  Jtiliuf^  vun  Sachi,  in 
Wursburg,  on  May  2Hh.  i*  aiinounce<i.  He  wan  Ihihi  in  Bref*lau  in 
18^2,  and  waj>  tlit*rt*f(in*  nixty-five  yearn  of  age  at  tlit*  time  of  hi n  death. 
He  wan  ediicatiMl  in  the  rniversity  of  I'rague,  nnd  in  18.V.*  Iiecanie 
ftisivtant  in  physiological  )H>tany  in  the  Royal  KxfH'riineiit  Station  at 
Tbarandt.  Saxony.  In  \Xit\  he  he<*an)e  profensor  of  l>otaiiy  in  Bonn  ; 
in  1867  in  Frribtirg.  and  in  lH6>^iii  Wtirzburg.  llin  must  noted  works 
art  H^ndbufh  der  hUfHrlmeutal'liiy^iultujir  der  I%inzrn  [^  1H05)  ;  I^ht" 
kmekdrr  Hoiamk  (Ut  edition.  iHtiH;  2<l.  1M<»;  :M,  1873;  4th.  1^74). 
Qmtk%rhte  drr  JiitUinik  (1M7.'»;,  VurUsungru  uhrr  J%ituen'J'/itfi»iologir 
{  \l^*2)»  and  Abhundinn^f  n  uher  jyiansrn'I'h^wtngtr  { 18112  ».  (  H  thwie 
tka  tbinl  and  fourth  editions  of  the  J^hrburh,  Ur*chirhte  and  l^r/r* 
9mm^en  ubrr  l)ittntrn-l*hy$iolotjir  wen*  tnin»late<l  into  Knglinh,  and 
luiTt  been  for  yean  familiar  to  all  cla^si**  of  lN>tanints  in  thin  r<iuntry. 
The  ap|iearanre  of  liennett  nnd  Pyer'n  translation  to  the  third  eilition 
of  the  Ijehrhurh  in  1^75  markeil  an  e|Mich  in  botany  in  America.  The 
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Grerman  edition  had  been  read  just  enough  to  prepare  botaniato  for  the 
English  volume,  which  was  received  with  the  greatest  favor.  It  at  oooe 
became  the  great  reference  book  in  many  a  college  departmeot  of 
botany,  and  this  place  it  has  maintained  in  many  cases  to  the  present 
time,  although  it  is  now  nearly  a  quarter  of  a  century  rince  the  aotlior 
wrote  the  German  edition.  In  1882,  Dr.  Vines  brought  out  an  En^ish 
version  of  the  fourth  edition,  with  additions  and  explanatioiia  of  his 
own,  thus  bringing  the  work  forward  practically  to  the  date  of  its  ianie. 
This,  like  its  predecessor,  has  been  extensively  used  as  a  work  of  refer- 
ence.  In  1887,  Marshall  Ward  brought  out  the  "Lectures  on  the 
Physiology  of  Planto,"  and  in  1890,  Garnsey  and  Balfour  the  **  History 
of  Botany." 

The  unusual  clearness  with  which  he  was  able  to  express  his  ideas 
contributed  greatly  to  the  popularity  of  Sachs's  writings,  and  thia»  added 
to  his  power  of  discriminating  between  the  leas  and  the  more  important 
factors  in  the  problems  which  presented  themselves,  made  him  one  of 
the  most  helpful  of  modem  botanists. — Charles  E.  Bbbsey. 

Opportunities  for  Research  in  the  Missouri  Botanical 
Garden. — A  recent  circular  by  the  director  calls  attention  to  the 
Garden  as  affording  opportunities  for  certain  lines  of  research  in  botany. 
He  says,  *'  For  thb  purpose  additions  are  being  made  constantly  to  the 
number  of  species  cultivated  in  the  grounds  and  plant  houses,  and  to 
the  library  and  herbarium,  and,  as  rapidly  as  it  can  be  utilized,  it  is 
proposed  to  secure  apparatus  for  work  in  vegetable  physiolo^,  etc,  the 
policy  being  to  secure  a  good  general  equipment  in  all  lines  of  pure  and 
applied  botany,  and  to  make  this  equipment  as  complete  as  posiblefor 
any  s{)ecial  subject  on  which  original  work  is  undertaken  by  competent 
students. 

**A  very  large  number  of  species,  both  native  and  exotic,  and  of  horti- 
culturists' varieties,  are  cultivate<l  in  the  Garden  and  Arboretum  and 
the  adjoining  park,  and  the  native  flora  easily  accessible  from  8t.  Louis 
is  large  and  varied.  The  herbarium,  which  includes  over  250,000 
specimens,  is  fairly  representative  of  the  vegetable  life  of  Europe  and 
the  United  States,  and  also  contains  a  great  many  specimens  fn>m  less 
accessible  regions.  It  is  especially  rich  in  material  illustrative  of  CW 
cuta,  Quercus,  Coniferae,  Vitis,  Juncus,  Agave,  Yucca,  Sa^ittaria, 
Epilobium,  Kumex,  Kharonaceae,  and  other  groups  monographed  by 
the  late  Dr.  Engelmann  or  by  attaches  of  the  Garden.  The  library, 
containing  about  12,000  volumes  and  13,000  pamphlets,  includes  most 
of  the  standard  periodicals  and  proceedings  of  learned  bodies,  a  good 
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eoUeetioo  of  morphological  and  physiological  works,  nearly  500  care- 
fbllj  selected  botanical  Tolumes  pi^Iished  before  the  period  of  Linnseus, 
aa  unufuallj  large  number  of  monographs  of  groups  of  cryptogams 
and  flowering  planta,  and  the  entire  manuscript  notes  and  sketches 
representing  the  painstaking  work  of  Engelmann.  A  complete  author's 
catalogue  of  the  library,  shelf-marked  to  indicate  the  principal  subject 
contents  of  the  several  works,  is  now  in  process  of  prefmration,  and  will 
•bortly  be  published. 

**  Thete  facilities  are  freely  placed  at  the  disposal  of  professors  of 
botany  and  other  persons  competent  to  carry  on  research  work  of  value 
ill  botany  or  horticulture,  subject  only  to  such  simple  restrictions  as  are 
neoeseary  to  protect  the  property  of  the  Garden  from  injury  or  Iom.*' 

It  has  been  thebopeof  the  editor  of  this  department  of  the  Natural- 
ist that  the  Mi«K)uri  Botanical  (tarden  should  become  a  great  inland 
laboratory  for  research  in  systematic,  morphological  and  physiological 
botany,  to  which  duly  accredited  students  might  be  sent  from  the  uni- 
Tenities  of  the  Mississippi  Valley.  There  are  many  problems  for  whose 
•olotion  botanista  need  tropical  and  sub-tropical  laboratories,  but  there 
are  many  more  for  which  just  such  facilities  as  are  being  provided  by 
Dr. Trelease  are  far  more  useful;  while  the  much  milder  climate  of 
He  I»uia,  to  say  nothing  of  the  difference  in  travelling  and  living  ex- 
penses, still  more  fully  juntify  the  effort  to  establish  this  research  labora- 
tory. The  returns  for  a  certain  outlay  will  Im*  much  greater  than  in 
tome  distant  lab<»ratory,  and  it  will  be  far  more  profitable  for  univen^i- 
tica  to  endow  tables  here  than  in  le»s  accett^ible  places. 

— CiIAni.F><    E.    1U>JHKY. 

Botanical  Notelets. — Mr.  (\  (i.  Lloyd  ha^*  iMuetl  \\\n  Sec«>nd 
Ke|M>rt  on  the  Lloyd  Myt'^ilogical  Muneum  <  Cinciniiati,  Ohio  >.  frt>ni 
which  we  learn  that  on  the  first  day  of  .lantinry.  1M97.  it  containe<l 
1431  Ppeciniens,  representing'  760  sjiecies.  Fmni  it  we  learn  aluo  that 
the  lH»taniral  library  of  the  .Miineuni  contaiiiA  43^7  Ixxind  volunu*sand 
about  *i<)0()  paniphletji.  In  thin  Cfinnertion  mv  may  mention  a^^ain  the 
sertea  of  k»eauliful  photogravureii  of  American  Fungi  IwikhI  by  Mr- 
Llovd,  in  which  the  •|»ecieM  an*  n*preaented  with  wonderful  fidelity. 

I>r.  C  llarl  .Merriain  hrn*  re<vntly  dnHTil>e<l  (Proc.  Biol,  t^^y., 
Washingtiin,  10:  W})  a  new  »|>ecies  of  fir  tree  from  the  S«n  F>anciM*o 
and  Keiidrick  Mts.  of  Ariz4>na.  It  has  hitherto  lM*t*n  confiiMNl  wiib 
Abirs  UtiontriHi  { lI<M»k.;  Niitt.,  (.lAiVj  fub^iipiiia  Kngelm.)froin  which 
it  dillrrs  in  its  corky  bark,  longer  leaves,  smaller  cones  and  broader 
tfaitt      He  namca  it  .4.  anto-auvi. 
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Mr.  T.  C.  Palmer  describes  (Proc.  Acad.  Nat  Set.,  Philadelphia, 
March,  1897),  a  method  of  demonstrating  the  absorption  of  carbon 
dioxide,  and  the  generation  of  oxygen,  by  diatoms,  bj  the  use  of  iorerted 
test-tubes  filled  with  water  tinged  with  hfematoxylin.  On  the  additioB 
of  carbon  dioxide  the  rosy  tint  turns  yellow,  and,  as  the  diatoms  absorb 
the  acid,  the  rosy  tint  reappears. 

The  third  of  the  "  Teachers'  I^eaflets  on  Nature  Study,"  issued  br 
Professor  Bailey,  is  entitled  '*  Four  Apple  Twigs."  Like  its  predeew- 
sors,  it  is  certain  to  be  yery  helpful  to  both  teachers  and  students. 

Professor  M.  A.  Brannou's  paper  on  the  "  Structure  and  Developnieol 
of  Orinnellia  amerioana,*'  in  the  March  number  of  the  AnnaU  «f 
Botany,  brings  out  a  number  of  interesting  facts  about  this  beautiAil 
American  red  seaweed.  He  found  this  species  to  be  particularly  well 
adapted  to  the  study  of  the  yarious  phenomena  of  reproduction.  The 
plant,  when  cut  into  small  pieces,  reproduces  yegetatively  by  proliferm- 
tion.  Carpospores  and  tetraspores  germinate  readily  under  favorable 
conditions  which  are  easily  controlled.  The  antherozoids  (which  ars 
non-motile)  are  formed  by  abstriction.  The  trichogynet  are  often 
branched,  sometimes  as  many  as  five  growing  from  a  cystocary.  The 
pericarp  is  only  two  or  three  layers  thick. 

Mr.  F.  V.  Coville  publishes  some  interesting  notes  on  the  plants  used 
by  the  Klamath  Indians  of  Oregon  (Contrib.  U.  S.  Natl.  Herb.,  V, 
No.  2)  as  one  of  the  results  of  a  botanical  survey  of  the  plains  of  south- 
eastern Oregon  in  189<).  The  plants  considered  range  from  lichens 
(Alectorin  frrmontii  and  Evernia  vulpina)  to  grasses,  lilies,  knot  weeds, 
roseworts,  umhelworts,  and  connK>sites.  These  plants  are  u*etl  for  f<K>d, 
dve?*,  olothinir,  bows,  arrows,  baskets,  buckets,  medicines,  etc. 

Bulletin  9  of  the  Minnesota  Botanical  Studies  maintains  the  high 
standard  of  this  unique  state  publication.  It  contains  pa|K*rs  on  the 
Lichens  of  Minneapolis  (Fink),  the  North  American  Hyphomycete« 
{Pound  and  ClemeuU),  Mosses  at  Hiph  Altitudes  (llohiwjer),  lK>rii- 
ventral  leaves  (Miv),  the  Genus  Coscinodon  in  Minnesota  (HoUiuper), 
the  Ferns  and  Flowering  Plants  of  the  Hawaiian  Islands  (UeUer^\ 
Svmhi.Mjis  (Schuvvler),  the  Distribution  of  WckxIv  Plants  at  I^ke  of 
the  Woods  (}f(icMiilan),  the  Alkaloids  of  Veratrum  {Fninkforier  i, 

H.  J.  Webber's  pa|K?r  on  the  Water  Hyacinth  (I^aropus  cra$tipfs 
(Mart.)  Britton)  in  Bulletin  18,  of  the  Division  of  Botany  of  the  U.S. 
Department  of  Agriculture,  describes  the  rapid  spread  in  Florida 
rivers  of  a  very  pretty  plant  hitherto  used  for  ornamental  purp€M«i^ 
until  it  has  now  become  an  intolerable  nuisance.  It  often  seriously 
impedes,  and,  in  fact,  sometimes  actually  stops  the  progress  of  iteam- 
boats.    The  problem  of  its  eradication  is  a  very  difiicult  one. 
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The  Ami  Gray  BfUUiin  for  Juue  appears  in  an  enlarged  and  im* 
proTed  form.  The  editors  say  in  regard  to  it :  *'  For  some  time  it  has 
been  felt  that  there  is  room  in  the  United  Sutes  for  a  botanical  maga- 
siiM  of  a  more  |>opular  nature  than  any  which  now  occupy  the  field/' 
and  they  hope  to  make  the  little  magazine  fill  this  place.  G.  H.  Hicks 
of  Kensington,  Md.,  the  Editor- in-C*hief,  is  to  be  aided  by  a  number  of 
well  known  l>otoiiists.  It  should  be  widely  circulated  in  the  public 
schools. 

M.  C.  Femald's  "Second  Supplement  to  the  Catalogue  of  Maine 
Plants  "  appears  in  the  I\oettding$  oj  the  Poritand  Society  of  Natural 
Hutary  (Vol.  II,  Part 4).  It  contains  101  species  and  varieties, seyeral 
of  which  are  described  as  new  to  science.  Among  the  interesting  addi- 
tions are  Prunus  cuneata  liaf.,  Lyihrum  alatum  Pursh,  Coreopeis  tuic* 
ieria  Nott.,  Fraxinus  viridis  Michx.  f,  Solamttn  rottratum  Dunal,  and 
SmnafroM  ojfieitMlit  Neea. 

A  new  book  on  fossil  plants  is  now  appearing  in  parts  from  the  pub- 
liahing  house  of  Ferd.  Dummlers,  Berlin.  It  is  the  work  of  Dr.  H. 
PoConi^,  and  bears  the  title  of  Lehrbuch  der  Pflantenpaleontologie.  The 
ftrsi  lUferung  contains  112  pages,  and  includes  chapters  on  *"  fossil 
plaota  in  general,"  ''doubtful  fossil  plants,"  and  a  "systematic  discus- 
sion of  ftMiil  remains.**     It  is  freely  illustrated. 

Profeas<ir  F.  I^mMm-Scribner,  the  agrostologist  of  the  Department 
of  Agricultun*,  in  Washington.  D.  C,  has  made  a  valuable  contribution 
to  our  knowledge  of  the  grasfK*s  of  the  United  States  by  bringing  out 
an  illu4trated  bulletin  (No.  7)  under  the  title  of  *'ANierican  (irssnes/* 
ooDsisting  of  excellent  fifrurcy  of  three  hundred  and  twt)  »i|>eciefi.  Ac- 
com|mnying  each  ia  a  brief  (les<*nption.  It  im  to  U*  ho|MMl  that  larger 
edition*  of  them*  um*ful  publications  iiiny  be  iiiude  in  the  future,  i«o  that 
thev  niav  nTeive  wider  distribution. — ('iiAUi.f>  F-.  IUj^i.v. 


VKCJKTAHLK  rHYSlOLiKiY. 

Chemotropiam  of  Fungi. — Mnnabu  Miyo*hi.a  stu«lent  of  I'fefTer 
in  I^i|»ic,  ha*  n»nfii<lern)>ly  ext«'iide<!  <iur  knoi%leilge  of  the  U^havior 
of  fungi  toward  |Mirticular  milHitanct^s,  and  ha«  o|H*ne<l  up  a  wide  field 
for  speruiatiun  and  ex)M*riuient  relative  to  the  causesi  of  paranit- 
isoi.  He  ex|ic*rinieiit4*4l  at  fir«t  with  six  c«>miiion  fiintri,  nil  usually 
llraignated  a*  S«prophvtei»,  \'n.  :  Mueor  muredu,  M  ^Utfuniffr,  Phy- 
fomyees  niten*,   PfhirUfinm  tjiaumm,  Afprrgilfu*   nigrr    and    Sayro- 
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legnia  ferax.  Subsequentljr  he  also  experiinented  with  BotijtU  ha^ 
nana,  B.  tenetla,  Uredo  linearu  and  with  the  pollen  of  Dtyitalis 
purpurea  and  of  eome  other  Dicotjledons,  the  results  being  mndi  the 
same  except  that  they  are  attracted  br  fewer  sobstancca.  Id  bricC 
he  finds  the  germ  tubes  of  the  species  experimented  on  to  be  indiflbr* 
ent  to  some  aubttanoes,  to  be  repulsed  bj  othen,  and  to  be  stnioglj 
attracted  by  still  othen.  In  some  cases  the  attraction  is  so  stroDg  ihtt 
an  indifferent  fungut-like  Penlcillium  is  converted  into  an  active  para- 
site by  uniply  injecting  the  liring  leaves  on  which  the  spores  are  wwn 
with  a  dilute  solution  of  the  attractive  substance,  e.  g.,  2  per  cent-Caae 
sugar.  The  germ  tubes  bore  through  the  epidermis  or  enter  at  tba 
stomata  and  ramify  through  the  interior  of  the  leaf,  boring  throng 
cells  as  well  as  passing  between  them,  while  they  show  no  tendency  to 
enter  leaves  injected  simply  with  water.  The  suggestivenos  of  this  sort 
of  an  experiment  is  certainly  very  great.  The  spores  were  separated 
from  the  chemotropic  substance  by  films  of  mica  or  collodium  perfor- 
ated with  fine  needle  punctures,  or  by  means  of  the  epidermis  of  vari- 
ous plants.  Without  entering  into  details,  some  of  the  main  conclu- 
sions reached  by  Mr.  Miyoshi  may  be  summed  up  in  the  following  dia- 
grams which  I  have  prepared  from  his  tables.  These  experimenti 
were  made  with  layers  of  gelatin  separated  by  thin  films  of  collodium 
containing  fine  needle  punctures.  The  interrupted  horiiontal  linei 
represent  collodium  luembranes  separating  layers  of  5  percent,  gelatin, 
previously  washed  in  HCl  to  remove  the  disturbing,  nutrient  lime  salts- 
The  dotted  areas  indicate  the  particular  layer  of  gelatin  cnntaininglhe 
Sfwrea  to  be  teslol.  The  diagonally  shaded  Rreas  indicate  the  laven 
of  gelatin  to  which  the  chemotropic  substance  was  added,  in  these  case* 
2  per  cent,  cane  sugar.  The  vertical  Hues  represent  the  walla  of  the 
glajs  dishes.  The  arrows  indicate  the  direction  of  the  movement  of  the 
germ  tubes  when  there  was  marked  clicniotropism.  Zero  denotes  that 
there  wn.t  no  movement  of  the  germ  tubes  into  the  cum  part  men  I,  and 
»  indicates  that  the  germ  tubca  grew  indifferently  in  nil  liirections.  In 
the  first  diagram  the  exi>eriments  were  with  Pki/comi/cet  nilein  and 
Miicor  tt'ilonijir,  in  the  second  with  .1/.  ftoluniftr. 
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Mr.  MijMhi  findi  Ibat  within  cerUia  limita  il  i>  the  diftreDc«  in  th« 
coDcentratioD  of  ibe  chemotropic  suhaunce  \a  two  Ujere  rather  tbui 


the  amount  of  coo c«nt ration  which  coDtroU  movement.  Pocitive 
cbeiDotrapitm  graduillT  i)iuppe«f>  ai  dllTuaioii  reader!  the  concentra- 
tion tlifcfat.  The  ooncentraiioD  difference  mutt  he  1  :  10  or  more  to  in- 
duce decided  turning.  If  the  oonccntration  ia  great,  negative  cbemo- 
tropiim  la  apt  to  aet  in,  e.  g.,  Muror  mueedo  abona  atrong,  poaitive 
cbeuotropiam  to  2  |)er  cent,  cane  MUgar  tolulion,  it  it  feebly  poailive 
with  0. 1  per  cent.,  while  with  diluter  aulutiunt  the  fungua  doea  nut  re- 
act :  with  tolutiont  ttniDger  than  'i  per  cent,  the  jxiaitive  reaction  in- 
creaiea  up  to  10  jier  c«ot.,  and  then  tlowlj  decreanea  at  15,  20  and  !tO 
per  cent.,  I>ecuniing  ne^'ative  at  .'>0  [icr  cent.  We  reproduce  one  uf 
Mr.  Miyiiahi't  figuret  nliowin^'  tlie  movetiM-nt  of  ibe  germ  iuIh*  of 
Sa/irottyHiit  ffriijr  into  a  jiuiictiire  in  a  ciill<Kliiini  plate  through  which 
2  [>er  cent,  meal  exlrart  wai  ilitfiming.  Ilyphoe  intide  the  vircle  of 
diffiiiion  alwayt  turned  their  i;rowir)g  ]H>int  toward  tlie  nine  of  higher 
concentration  am)  tinall*  enteret)  the  uinning  where  it  wat  ■tronfteMl. 
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'  i>l>taiiifd  in  light  i 
'xcludeil  heliotrujtii 


id  ilark  ri>omt.     The  ex{ieri- 
II,  geotropii 


ITefler't  capillary  tuliea  in  water  or 
TiTT  dilute  nutrient  aulutiont  under 
cii*er  glataet  were  alto  uiod.  l>ui  thia 
method,  while  giving  a"me  inten-^ting 
ntull^  it  tiated  to  he  better  adapted  to 
motile  organiimt.  Many  iuhatance* 
were  found  to  alirarl,  and  a  long  litt  i* 
givi-n  with  the  behavior  of  the  aii  fungt 
Artt  mentii>ued  towanl  diflerent  concen- 
irationt.  .\mong  the  itrongW  attract- 
ive aubatanrea  were  ammonia  compotinda, 
pboaphatM,  meat  extract,  peptone,  augar,  dextrin,  atparagin,  etc.  The 


Hk 


720  The  American  Naturaliii,  [Aogwc. 

« 

followiog  compounds  caused  repulsion  :  organic  and  inorganic  adds, 
alkalies,  alcohol,  calcium  nitrate,  magnesium  sulfate,  sodium  chloride* 
potassium  nitrate,  chlorate  and  chloride.  The  nutrient  yalue  of  a  sub- 
stance, it  is  said,  in  no  way  corresponds  to  its  chemotropic  stimulot. 
Glycerin  is  cited  as  example  of  a  good  food  which  has  scarcely  may 
chemotropic  action.  The  five  molds  were  specially  attracted  hy  sugar, 
while  the  Botrytis  showed  a  special  preference  for  meat  extract  and 
peptone  and  no  liking  for  grape  or  cane  sugar.  The  pollen  tubes  were 
indifferent  to  meat  extract,  peptone  and  asparagin,  but  were  attracted 
by  grape  sugar,  cane  sugar,  dextrin  and  plum  decoction.  The  title  of 
this  paper  is  Ueber  Chemotropismm  der  Pilze.  It  occupies  all  of  BoUm^ 
iiche  Zeitung,  52  Jahrg.  1  Abt.  Heft  I.,  and  is  well  worth  reading  by 
all  who  are  interested  in  the  cultivation  of  fungi. 

— Erwik  F.  Smith* 


ZOOLOGY. 


Origin  of  Life. — The  following  interesting  speculation  as  to  the 
origin  of  the  organic  forms  of  the  earth  is  advanced  by  Mr.  Charles 
Morris.  There  was  a  time  in  the  earth's  history,  when  chemical  inac- 
tion prevailed,  on  account  of  high  temperature  and  unfavorable  phys- 
ical conditions,  but,  on  the  formation  of  an  ocean  of  highly  heated 
waters,  holding  in  solution  a  variety  of  elementary  substances  and  simple 
compounds,  chemism  grew  active,  and  became  more  energetic  as  the 
waters  increased  in  depth  and  in  variety  and  volume  of  their  conlenta. 
Many  complex  minerals  were  very  likely  then  formed  and  deposited  as 
rock  formations.  As  the  ocean  became  freed  from  its  abundance  of 
foreign  material  inor^^anic  chemistry  decreased,  until  now  it  has  prac- 
tically ceased,  oxidation  having  reduced  nearly  all  substances  to  a  state 
of  chemical  fixitv. 

As  the  waters  of  the  primeval  ocean  slowly  coole<i,  and  inorganic 
chemism  declined  in  activity,  organic  chemism  probably  set  in,  aided 
by  the  solar  rays.  The  material  for  this  new  phase  of  action  hadl>een 
prepared  and  existed  abundantly  in  the  water  and  air.  It  may  have 
had  its  origin  in  an  early  reaction  between  carbon  dioxide  and  the 
elements  of  water,  yielding  the  hydro-carbons  ;  and  subsequently  be- 
tween these  and  nitrogen,  yielding  the  far  more  complex  albuminous 
compounds. 
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Many  of  the  preceding  mineiml  molecules  were  quite  complex  io  com- 
petition, and  it  i«  reasonable  to  suppose  that  still  more  complex  molecules 
aroee  under  conditions  restraining  the  activity  of  oxygen.  Seed  forms 
of  organic  substance  may  have  first  appeared — simple  carbon  com- 
pounds. Thes<»  would  serve  as  the  basis  of  more  complex  molecules, 
and  there  may  have  been  a  long-continued  process  of  deoxidation  and 
formation  of  higher  carbon  and  nitrogen  compounds  until  true  organic 
matter  appeared  and  the  chemistry  of  life  came  fairly  into  play. 

Further  the  author  remarks  that  "  the  conditions  favoring  the  devel- 
opment of  organic  material  were  transitory,  and  no  longer  exist.  Or- 
ganic chemistry  emerged  from  a  vitally  active  stage  of  inorganic 
chemistry.  It  could  not  well  arise  from  the  existing  passive  stage  of 
inorganic  chemistry."     (Proceeds.  Acad.  Nat.  Sci.,  Phila.,  1897). 

The  Life  Cycle  of  the  Coccidii  of  Arthropods.' — During  the 
course  of  his  researches  on  the  Sporozoa  of  Arthropods  Liger  came  to 
the  conclusion  that  the  form  that  has  been  described  under  the  name 
of  Eimerta  is  not  an  independent  animal  but  only  a  form  in  the  life 
cycle  of  Coccidium.  In  the  intestine  of  myriopods  and  of  insects,  em- 
bracing species  of  Himantarium,  Stigmatogaster,  Lithobius,  Cryptops, 
and  Tipula,  two  forms  of  the  parasites  were  always  present  In  the 
myriopofls  there  could  be  recognisetl,  ( 1 )  cysts  of  Eimeria,  growing  and 
mature,  enclosing  numerous  sfMirotoids  regularly  disposed  and  envel- 
oped in  a  delicate  wall ;  (2;  free  acHive  s|M>rozoidt,  that  might  be  seen 
io  the  procens  of  l>ecoming  detache«i  from  those  just  noted  ;  (3)  intra- 
cellular forms,  among  which  one  might  recognise  all  the  transitional 
forms  between  the  liponizoids  just  noted  and  the  enca|)suled  form  mark- 
ing the  end  of  the  |)eriod  of  growth  ;  (4)  enca|isule<i  forms,  free  or  still 
iatra-cellulsr  and  showing  the  beginning  of  the*  division  of  their  ocm- 
tents  into  four  granular  masses ;  (6)  lluve  same  cysts  in  a  mature  con- 
dition with  four  oval  nfxires  each  containing  two  sporuioids. 

An  examination  of  the  excrement  of  a  Iliuiantarium  that  was  later 
found  infested  showed  the  existence  there  of  the  cysts  of  (*occidium, 
which  are  to  l>e  ron»idered  as  giving  rise  to  Eimeria.  The  iporosoids 
of  Eimeria  were*  foun<l  incapable  of  existing  in  water.  As  further  sup- 
porting bis  f»osition  he  cites  the  fact  that  when  Coccidium  is  present,  so 
b  Eimeria.  and  when  one  is  absent,  so  is  the  other.  This  coi*xbtenoe 
of  the  two  forms  in  the  same  animal  has  l>eeD  long  known,  and  it  is 
addeil  that  an  arthro^md  has  never  lieen  found  containing  a  (*oocsdium 
with  lasting  sfiures  that  did  not  also  harlxir  an  Kinierian  form. 

»  L.  Ufrr.    C  R   A«»l  Si  .  rXXIV.  pp  9tiA. 
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Bummarizing  his  facU  he  states  that  the  ejcle  of  the  Cocddiam  is  as 
follows : 

"EimeriaD  sporozoid,  encapsuled  form,tetra-spored  cyst  (Cooctdiani), 
Coccidian  sporozoid  (that  enters  the  host),  eimerian  bud*group,  and 
then  the  Eimerian  sporozoid. 

In  a  promised  paper  the  author  expects  to  show  the  relation  between 
a  coccidium  and  a  gregarine,  but  not  by  an  identification  with  a  moro- 
cystial  as  Mingazine  has  attempted  to  do  nor  by  a  doubling  of  the  cycle 
as  Schneider  did,  but  by  considering  the  Eimerian  sporozoid  as  equiva- 
lent to  the  gregarine  sporo-blast  and  the  lasting  tetra*spored  cyst  of  a 
Coccidium  as  the  analogue  of  the  gregarine  spore. 

The  Nephridia  of  the  Nemertine,  Stichostemma  eilhardi 
Montg. — A  brief  paper  on  this  subject  by  Dr.  Montgomery  contaios 
some  very  striking  facts,  which  have  a  somewhat  important  bearing 
upon  the  weight  to  be  given  uephridia  in  constructing  phylogenetic 
trees.  As  a  case  in  variation  the  worm  described  simply  adds  another 
example  to  those  that  have  been  accumuhited  showing  that  the  forms 
of  animals,  of  plants,  the  number  of  various  portions  of  their  anatomy, 
etc.  are  much  less  fixed  and  regular  than  has  been  previously  suppoaed. 

This  particular  worm  we  are  informed  differs  from  all  other  known 
nemerteans  (1)  in  having  several  consecutive  nephridia  on  each  aide  of 
the  body  instead  of  a  single  pair  as  is  the  case  in  others  forms ;  (2)  in 
the  fact  that  not  all  of  the  nephridia  are  provided  with  excretory  ducts ; 

(3)  in  the  nephridia  extending  from  one  end  of  the  body  to  the  other ; 

(4)  in  the  great  number  of  excretory  ducts ;  (5)  in  the  cavity  of  the 
terminal  bulbs  being  closed  and  hence  not  in  open  communication  with 
the  lumen  of  the  ductules ;  (6)  in  the  presence  of  a  clo^d  cuiicular 
structure  surrounding  the  cavity  of  the  bulb  which  may  be  produced 
by  the  cells  of  the  latter ;  (7)  in  the  probable  absence  of  a  ciliary  flame 
in  the  bulb ;  (8)  in  the  comparative  great  length  of  the  ductule  con- 
necting the  bulb  with  the  main  duct;  and  (9)  in  the  possession  by  the 
epithelium  of  the  main  ducts  of  a  cuticula  of  considerable  thickness. 

No  evidence  of  a  connection  l)etween  the  nephridia  and  the  blood 
vessels  was  found. 

The  peculiar  features  of  the  animal  the  author  seeks  to  explain  as  due 
to  the  adaptation  of  the  ancestors  of  the  worm  from  a  marine  to  a  fresh 
water  life.  There  is  a  question,  however,  as  to  whether  such  a  cause  is 
pro|>erly  assumed  for  the  peculiarity  of  consecutive  nepliridia  instead 
of  the  single  pair  fouinl  in  all  other  nemertim-s,  and  for  the  irre^lar- 
ities  tn  he  imted  in  the  siipplv  of  excrelorv  ducts.       As  shown  bv  the 
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author's  ditgrmm  the  Qephridia  look  fragmentanr ;  there  is  do  regular- 
itT  in  their  length,  nor  do  the  luimhers  of  the  fragments  show  evidence 
of  htUteral  symmetry.  But  the  author  himself  suggests  that  the  spec- 
imen may  he  a  monstrosnity,  and  that  a  study  of  other  specimens  might 
show  Uith  hilateral  symmetry  and  more  regularity  in  the  arrangement 
on  each  side.  Such  a  further  study  is  certainly  needed.  Until  it  is 
made  one  might  very  reasonahly  suppose  that  it  is  |)o6sible  that  the 
nemertine  nephridia  and  their  ducts  are  not  stable  in  their  arrangement. 
And  this  itup|M)sition  would  be  supported  by  the  fact  that  in  Pauropus, 
— an  animal  much  higher  in  the  scale  of  life  than  the  nemertine  worm 
in  question  and  therefore,  according  to  general  opinion,  probably  lets 
likely  to  vary,— one  finds  the  seminal  ducts  (metamorphosed  nephridia) 
coiled  upon  tbemi^elves  and  anastoma^  in  a  most  peculiar,  manner  with 
no  evidence  of  bilateral  symmetry  and  showing  no  evidence  of  amstancy 
of  arrangement  or  in  the  jtoaition  of  the  three  small  ducts  leading  from 
tbe  testM  in  different  individuals.  Further  one  frequently  finds  thai 
portions  of  the  large  ducts  have  l>ecomc  cut  off  from  the  remainder  and 
left  without  communication  with  the  exterior,  very  much  as  is  shown 
to  be  the  case  with  the  ductless  nephridia  in  Dr.  Montgomery's  figure. 

Deacription  of  a  Remarkable  Japanese  Cirripede. — Scal- 
rCLLi'M  Hi:xa>KN'rTi'M  n.  sp.     General  form  of  capitulum  triangular, 

the  ventral  side  nearly  straight,  dorsal  convex  ;  up|>er 
whorl  of  plates  fwrfectly  and  normally  calcified,  lower 
whorl  with  small.  |>eculiar  platej<.  Valves  l.S.  Surface 
everywhere  densely  and  minutcdy  pilose.  Cariwi  simply 
Ih)W  Hha[»e<!,  weakly  arched,  the  a)iex  or  umbo  terminal 
alM)ve,  r<H»f  strongly  convex,  with  "eaves"  or  projecting 
carina*  at  the  Midef».  )>elow  which  the  f«ide  walli*  have  some 
radial  stri:e.  T^rgum  long,  triangular,  the  carinal  niai^ 
gin  lon^.  All  margins  rather  stmight,  surface  with  some 
radial  strintion  and  a  wide,  but  n^t  well  define<l  me^lian 
..    ,**',,  rib.  the  aiM'X  erect,  t>ointtMl.     Srxdnm  convex,  subtrian- 

SrttlfifUum  •»r-  '  ■  \ 

rr/rfiu/um  \'\U.  golar,  d4*cidedly  leiM»  in  area  than  theterguni.  the  ckxIu- 
dent  mari^in  slightly  toncave,  tergal  margin  fitraight.  lateral  and  basal 
niargiuM  eouvfX.  f»iirfa<v  radially  striated.  ^ /'/""'*  f*ifui>  soriH-nhat  tri- 
angular, tlie  utnlHi  atxivi',  at  the  apex  ;  nnital  nmrgin  lon^'.  eniioave, 
earimnbaaal  mar^nii  mnvev.  Ho*fium  triati^'tilar.  nn  witle  a«  h'Ug,  the 
beak  upturned  mi'l  .»Mriiewliat  prMJ«M*iiii;».  /^♦•f;.!/  Aihi«,  rii>ifutf  intuM 
and  ittbc'iriii't  d«*vtl<'|Nd  a-  curved.  pr^jiM  iin;»  spik*"*  or  hnro.  «»n)all  at 
their    l»a»<fi       N".   inti  a-in*  diuii    lain-   <»t   •iiliro*tral   j'l:«lr.     "Thorax** 
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largely  unprotected,  collapsed  in  the  dry  specimens  deflcribed.    Pediui- 
cle  rather  short,  not  large,  with  small,  sparse  and  separated  conic  acalaa 

Height  of  capitulum  18,  breadth  at  base  11  mm. 

The  specimens  described  were  collected  by  Mr.  Frederick  Steamt, 
and  one  of  the  cotypes  Js  in  his  noble  collection  of  Japanese  inverte- 
brates  in  Detroit,  Mich.,  the  other  being  in  the  museum  of  the  Acadeioy 
of  Natural  Sciences  of  Philadelphia. 

The  capitulum  is  covered  with  a  soft  dense  pile,  like  S.  viilwum  and 
&  trispitwsum ;  but  these  are  Pollicipeo-like  species,  very  unlike  $e9- 
corruUum,  From  all  other  species  of  similar  contour,  the  peculiar  de> 
velopment  of  the  whole  lower  whorl  of  plates  as  projecting  horns,  will 
readily  distinguish  this  species,  which  is  apparentiy  nearer  S.  Bquamm- 
liferum  Weltner  (S.B.  Ges.  Naturforsch.  Fr.  Berlin,  1894,  p.  80)  than 
any  other  described  form.  None  of  the  forms  described  but  not  yd 
figured  by  Aurivillius  (Of^ersigt  Kongl.  Vet.  Akad.  Forh.  1892)  seen 
at  all  similar. 

It  may  be  mentioned  in  this  connection  that  the  Japanese  speciet 
described  by  me  in  IS90  as  Scalpeilum  Stearnsn  was  redescribed  in  1891 
as  S.  calcariferum  by  my  lamented  friend  Dr.  Paul  Fisher  (Bull.  Soc. 
Zool.  de  France,  April,  1891,  p.  117). 

It  is  likely  that  these  **  horns,"  while  certainly  inefficient  aa  an  ar- 
mour for  the  thoracic  region,  may  be  protective  in  function,  aa  their 
acute,  projecting  points  probably  could  not  be  comfortably  masticated. 
— Henry  A.  Pilsbry. 

The  Orthoptera  classified  according  to  the  characters  of 
the  Intestine.' — Coulinuing  his  studies  upon  the  intestine  and  iu 
appendages  in  the  group  of  Orthoptera  Bordas  lias  made  use  of  the 
facts  in  a  classification  of  the  group.  The  presence  ur  absence  of 
OBcal  diverticula  permits  him  to  form  two  suborders,  Colotasia  and 
Acolotasia,  and  the  number  and  arrangmentof  the  Malpighian  tubalei 
allow  him  to  decide  each  suborder  into  several  families.  Seven  families 
in  all  are  recognized.  Until  the  first  suborder,  Acolotasia,  distinguished 
by  the  absence  of  caeca  the  two  families  Phasmidse  and  Forficulidje  are 
placed,  which  under  the  second  suborder,  Colotasia,  the  following  five 
families  are  distinguished  by  the  characters  and  in  the  order  given  : 

(1)  Blattidie  by  a  well  developed  gizzard,  eight  caK^a,  and  by  the 
Malpighian  tubes  being  grouped  in  six  fascicles. 

(2)  Mantidie  by  a  ru<iimentary  gizzard  and  eight  c^eca,  and  by  vol- 
uminous salivory  glands. 

'  L.  Bordas.    ClaKMtication  des  Orthopt^res  d'apK-sj  les  caract^res  lir^  dc  Tap- 
pareil  digesdf  Compt.  Kend  ,  CXXIV,  s21-3. 
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(3)  Acri(liid»  by  six  ctten  each  with  a  posterior  diverticulum  and  by 
the  abaence  of  a  gizxartl. 

(4)  Locustidie  by  a  voluminous  gizzard  with  f\x  rows  of  ehitinous 
Iceth,  by  two  large  cieca,  and  by  the  numerous  Malpighian  tul)es  open- 
ing at  the  summit  of  small  conical  tubercles.    * 

(5)  (tryllidfl?  by  a  large  gizzard  thickly  armed  with  chitinoun  teeth, 
by  two  cifca,  and  by  the  Malpighian  tubules  being  groupe<l  into  large 
fiMcicles  that  empty  at  the  enlarged  extremity  of  an  efferent  canal  play- 
ing the  role  of  ureter. 

A  Preaerve  of  Black  Foxes. — A  few  yearn  ago  a  touri«t,  con- 
vinced that  the  extermination  of  the  Black  Fox  was  but  a  question  of 
a  few  years  at  the  most,  purchased  an  island,  Outer  Heron,  at  the 
mouth  of  the  Maine,  off  the  |)ort  of  Ik>othbay,  with  the  intention  of  es- 
tablishing there  a  colony  of  the  animals  in  which  he  was  interested.  lie 
imported  from  Alaska  thirty  individuals,  only  seven  of  which  survived 
tbe  long  voyage.  These  were  liberated  on  the  it^land,  ^hich  is  well 
wooded  and  watered,  and  were  provided  with  a  guard,  whose  duty  it 
is  to  look  after  the  increase  of  the  original  seven.  They  are  fed  on 
horve  meat,  which  is  leA  in  the  forest  for  them,  but  they  themselves 
forage  along  the  shore  for  fish  and  moUusks  thrown  up  by  the  sea. 
They  live  for  the  most  part  about  the  coast,  seeking  shelter  in  the  clefts 
of  the  rocks. 

The  owner  finds  his  venture  quite  a  profitable  one.  having  arranged 
with  a  I^indon  firm  to  di»|>oi4e  of  the  skins  of  the  surplus  of  his  pack. 
(Revue  Scientif,  Avril,  IMtiT.) 

D.  («.  Elliott  and  his  |»arty  obtaine<l  125  species  of  birds  during 
tbttr  exftedition  through  Somali-land.  A  list  of  these  species  ban  been 
compiled  by  Mr.  Klliott,who  subjoins  each  species  named  with  the  field 
note  pertaining  to  it.  The  author  gives  much  valuable  inf(»rmation 
concerning  the  habits  of  these  African  birds.  A  new  Kestral  is  de- 
scribed, Ch^rrhuis  firidii,  and  7  other  new  forms  representing  the  famil- 
ies Turdidii*,  Sylviidie.  Alandidie  and  Ploceidn*.  The  latter  family, 
however,  has  (Hily  a  sul>species  representative.  (Pub.  17,  Field  (ol. 
Ifus..  Omith.  ser.,  Vol.  I,  No.  2,  1«97.) 

A  resume  of  the  tiMHMe*  of  known  Costa  Rican  mammals  b  given  by 
J.  A.  Allen.  The  ti>tal  numlier  of  s|iecit«  enumerated  is  121,  of  these 
10  species  are  domestioat4*<l  animals,  and  4  are  introduceil  sficcies  of 
Mas,  leaving  107  nn  in<lig«*nous  to  C^oMa  Kica.  (Hull.  Amer.  Mus.  NaU 
Hist,,  Vol.  IX,  IH»#7  ; 
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Metamorphoses  of  Leptocephalus  brevirostris. — A  deacrtp- 

tioD  of  the  transformation  of  Leptocephalus  breviratiris  into  An^wOm 
vulgaris  has  been  published  by  G.  B.  Grassi  and  Dr.  Caulandmoeia 
The  lealitj  of  the  metamorphoses  described  has  been  oonfirmed  bj  thb 
characteristics  of  another  specimen  of  L,  brevirostris  captared  lail 
January  by  Dr.  Silvestri  in  the  Straits  of  Messina.  (1)  The  head  aad 
point  of  the  tail  has  noticeably  acquired  the  special  characieriatiei  ef 
the  eel.  (2)  The  larval  teeth  have  totally  disappeared,  while  the  dis- 
tinctive ones  seem  entirely  absent.  (3)  It  lacks  all  traces  of  pigmcBL 
(Atti  della  Reale  Accad.  Lincei,  VI,  1897,  p.  239.) 
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An  Ant-Inhabiting  Mite. — M.  Charles  Janet  contioues  his  in- 
teresting records  of  Myrmecophilous  insects  (Comptes  ReodaSy  1897, 
p.  583-585).  His  latest  study  relates  to  the  peculiar  mite  Aniemncpks^ 
rus  uhlmanni  and  its  host  Lasius  mixtus.  The  mite  lives  on  the  ant  as 
an  epizoon.  "  It  fixes  itself  on  the  lower  surface  of  the  head  or  on  tlis 
sides  of  the  abdomen  of  its  host  by  means  of  the  carunculse  in  which  its 
feet  terminate,  and  which  are  furnished  with  a  very  adhesive  sticky 
substance. 

These  parasites  are  blind,  but  the  first  pair  of  feet  is  transformed  in- 
to long  anteuniforni  appendages  provided  with  very  sensitive  olfactory 
organs.  They  do  not  wander  about  in  the  galleries  of  the  nest,  but 
walks  over  the  bodies  of  the  ants,  passing  from  one  to  another.  When 
an  Antennophoriis,  detached  from  the  body  of  an  ant,  lies  upon  the  soil 
in  one  of  the  galleries  of  the  nest,  it  raises  and  stretches  forward  its 
first  pair  of  ambulatory  feet  and  at  the  same  time  it  explores  the  space 
around  it  with  its  long  antenniform  feet.  These  appendages  are  rooeh 
more  agitated  when  an  ant  passes  close  by.  If  it  pass  near  enough, 
the  Acarid  glues  itself  on  to  its  body  by  means  of  the  cup  of  sticky 
material  on  the  end  of  one  of  its  ambulatory  feet,  which  it  holds  up 
ready  for  this  operation,  and  it  can  in  this  way  soon  climb  up  and  l^x 
itself  in  a  gocn]  position  on  its  host.  This  latter  is  surprised,  and  seeks 
to  rid  itself  of  the  new  comer,  but  failing  in  this  it  becomes  resigned 
very  quickly  as  soon  as  the  Acarid  has  taken  up  one  of  its  normal  ])o«i- 
tions. 

*  Kilitcd  hy  Clarence  M.  Weed,  New  Haiu{i>hire  (."ollege,  Durham,  N.  II. 
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Geaerallj  a  working  ant  only  carries  a  single  Aniennophoru$,  but 
ili«f  maj  yerj  often  be  seen  carrying  several.  In  all  casee  the  para- 
take  up  positions  symmetrical  with  the  sagittal  plane  of  their 
t*e  body,  and  it  thus  comes  about  that  the  center  of  gravity  of  the 
extra  kMid  Is  placed  in  the  sagittal  plane  of  the  carrying  ant. 

The  Acands  are  alsu  under  the  best  conditions  for  not  hampering 
Um  ttiovementa  of  the  ants,  and,  as  a  consequence,  for  being  the  more 
readily  tolerated  by  them.  The  AnUtmophoni$  directs  its  antenniform 
feel  toward  the  front  of  the  ant  if  fixed  upon  ita  head,  and  in  the  re- 
verie direction  if  fixed  u|K>n  its  abdomen.  When  an  ant  carries  but 
one  AnUnnophor%iM,  it  is  almost  always  placed  on  the  head  of  the  host 
The  case  of  an  ant  carrying  an  AiUennophortm  under  its  head  and  one 
on  either  side  of  the  abdomen  is  very  common.  The  pretence  of  one 
or  more  of  the  parasites  on  the  body  of  a  I^asius  does  not  prevent  the 
latter  from  taking  ita  share  in  the  work  of  the  colony  and  in  particular 
tlie  carriage  of  the  larva?  and  rubbish. 

The  Animnophonu  attaches  itself  freely  to  the  naked  nymphs,  but 
never  lo  a  nymph  enveloped  in  a  cocoon.  Thus  in  an  experimental 
neat  consisting  of  some  fifty  ants,  all  carrying  a  single  Antennophorn$ 
aod  accompanied  by  a  certain  number  of  nymphs,  I  found  on  the  fol- 
lowing day  a  newly  emerged  ant  which  bore  seven  Antetmophori  ar- 
ranged symmetrically  as  follows:  two  (one  on  the  top  of  the  other)  on 
either  side  of  the  head  and  on  the  alxlomen,  one  ou  the  middle  of  the 
dorsal  region  and  one  on  either  side.  It  would  ap|)ear  that  the  Anteif 
mapk^rHS  'f  attracted  to  the  young  ants  on  account  of  the  care  with 
which  they  are  l<K)ked  after  and  fed  by  their  older  companions.  These 
taller  do  not  seek  to  drive  away  the  fmranites  which  upread  themselves 
a  little  later.  At  the  moment  when  a  queen  throws  off  her  nyniphal 
envelope  the  workers  come  to  her  assistance,  and  as  the  workers  carry 
the  Aniennophari,  tliese  latter  generally  take  ailvantage  of  the  fKisition 
to  pass  over  to  the  Ixidy  of  the  newly  emerged  queen. 

The  Antrnnophorui  feedn  exchisively  on  the  nutritive  fluid  diiigorged 
by  the  antii.  F^ifty  Iau*ii  carrying  Ante$mophon  were  placed  in  an  ob- 
servation nest  and  left  without  food.  K'\\iUl  days  later  the  anU  were 
in  perfect  condition.  Init  ten  or  more  Atitennnf,hori  had  already  died  of 
banger.  \  tiny  droplet  of  honey  tinteti  i%ith  Prussian  blue  was  al- 
lowed U>  run  over  the  lower  fact*  of  (lie  glasM  plate  which  fornie<l  the 
roof  of  the  ne*t  \  larire  uuniU'r  of  ants,  nearly  everv  one  uf  which 
carrier]  an  Ahtrnnnfthnnts.  ran^'e^i  thenif*elvc»*  as  clom*ly  an  they  iMiuld 
be  packed  all  nrouiul  the  dmp  The  AntrNnof^fmri  \\in\  no  #hare  in 
the  meal,  and  thev  wrre  oUh^'eil  to  retirt*  a  little  Ihchum*  (here  wa*  no 
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room  for  them  between  the  heads  of  their  hosts  and  the  glan  to  which 
they  were  applied.  The  ants  of  this  brood  had  acquired  the  habit  of 
placing  themselves,  crowded  one  against  the  other,  in  one  comer  of  the 
nest,  and  there  they  came  with  their  crops  well  filled  after  the  meal  of 
blue-honey,  and  there  they  disgorged  before  the  mouths  of  their  oom- 
rades  who  had  none.  Now  the  ant  in  the  act  of  disgorging  opens  its 
mandibles  wide.  The  peristaltic  movements  of  the  sesophagus  aod  tbe 
movements  of  the  pharynx  brought  up  the  globules  of  honey,  tbe  Uoe 
color  of  which  made  them  readily  visible,  and  they  formed  a  little  drop 
in  front  of  the  mouth.  While  the  fasting  ant  was  eating  the  hooey 
thus  disgorged,  the  Antennopliorus  riding  on  its  head  took  its  share. 
To  do  this  it  pushed  itself  forward  and  thrust  its  rostrum  into  the  drop- 
let Generally,  while  holding  itself  in  position  by  means  of  the  two 
hinder  pairs  of  legs,  it  attached  itself  by  means  of  the  forward  pair  to 
the  bead  of  the  disgorging  ant.  Very  often,  when  the  fasting  ant  had 
ended  its  meal  and  was  retiring,  one  would  see  the  AntennopKorms  try 
to  keep  its  hold  on  the  disgorging  ant.  The  two  Lasii  generally  lend 
themselves  to  this  prolongation  of  the  meal,  and  if  they  are  slightly 
separated  from  one  another,  the  Antennophorus  stretches  itself  to  its 
full  length,  and  forms,  back  downwards  a  sort  of  bridge  between  the 
heads  of  the  two  ants. — Annals  and  Magazine  of  Natural  Hid<ny. 

The  Spread  of  the  Asparagus  Beetle. — In  the  recent  TeAr- 
book  of  the  U.  S.  Department  of  Agriculture,  Mr.  F.  H.  ChitteiideB 
describes  the  distribution  of  Crioceris  asparagi  in  America.    He  writes : 

From  the  scene  of  its  first  colonization  in  Queens  County,  New  York, 
the  insect  migrated  to  the  other  truck -growing  |>ortions  of  Long  Island, 
and  may  now  be  found  at  Cutchogue,  toward  the  eastern  end  of  the 
island.  It  soon  reached  southern  Connecticut,  and  has  now  extended 
its  range  northward  through  that  State  and  Massachusetts  to  the  State 
line  of  New  Hampshire.  Southward,  it  has  traveled  through  New 
Jersey,  where  it  was  first  noticed  in  1868,  eastern  Pennsylvania,  Dela- 
ware and  Maryland  to  southern  Virginia. 

Its  distribution  by  natural  means  has  been  mainly  by  the  flight  ot 
the  adult  beetles.  Undoubtedly,  also,  the  beetles  have  been  transported 
from  place  to  place  by  water,  both  up  and  down  stream  by  rising  and 
falling  tide,  as  the  fact  that  it  has  not  until  recently  deviated  far  froa 
the  immeiliate  neighborhood  of  the  sea  coast  and  of  large  water  counet 
near  the  coast  bears  abundant  testimony. 

Another  reason  for  the  present  prevalence  of  this  species  in  them 
localities  is  that  asparagus  was  originally  a  maritime  plant  and  has 


ittr.]  Entomology,  729 


iped  from  ctiUivation  adcI  growo  most  luxuriantly  in  the  vicinity 
of  large  Ixxlies  of  water.  It  is  well  known  that  it  is  usually  upon  wild 
plants  that  the  insect  first  makes  its  appearance  in  new  localities. 
There  is  evidence  also  that  its  disKcmination  niav  he  effected  hv  what 
Dr.  Howard,  who  has  miffle  a  8|)ecial  study  of  the  distribution  of  this 
aod  other  imported  insect  pests,  has  termed  a  "  ctmimercial  jump," 
aitber  by  aimmerce  in  propagating  roots,  among  which  the  insect  may 
be  present  either  a«  hibernating  beetles  or  as  pupce,  or  by  the  acci- 
deotal  carriage  of  the  beetles  on  railroad  trains  or  boats. 

Only  by  some  such  artificial  means  of  distribution  has  it  in  later 
years  found  its  way  to  northwestern  New  York,  id  four  counties  be- 
tween Itome  and  Buffalo,  and  to  Ohio,  where  it  now  occupies  a  similar 
territory  of  four  counties  between  Cleveland  and  the  Pennsylvania 
Slate  line.  During  the  past  summer  Dr.  Howard  traced  its  course 
along  the  Hudson  River  above  Albany.  Inquir}*  instituted  by  Mr.  F. 
M.  WelMter  concerning  the  Ohio  occurrence  disclosed  the  fiict  that  the 
plants  in  one  locality  were  brought  from  New  York.  Its  presence  in 
eastern  Ma«achusetts  in  like  manner  may  be  due  to  direct  shipments 
of  roots  from  infested  localities  to  l^iston  and  vicinity. 

It  is  noticeable  that  its  inland  spread,  except  in  the  neighborhood  of 
water,  has  l>een  extremely  limite<l.  It  is  present  now  in  what  is  known 
as  the  Upper  Austral  life  zone,  although  in  i*ertain  )M»intsin  New  Eng- 
land it  ban  located  in  what  is  cnn}«iden*d  the  Transition  zone.  Its 
course  up  the  Hudson'  River  Htm  within  a  ratluT  narrow  stri(>  of 
Upfier  Auf»tral.  and  itit  location  in  the  vicinity  of  Mvohanicsville,  aImhU 
twenty  n\\U^  north  of  Albany.  nmrk<«  its  present  uumi  northf*rn  l<»ca(ion. 
In  all  probability  it  is  d(*stin('d  in  tinii*  ti»  overs()n*a<l  the  entire  l*p(»er 
Austral  zon<*  and  to  make  its  way  to  some  fxtt^nt  into  neighlM>ring 
arras  in  which  it  niav  find  conditions  ftir  its  rontintiunce. 

Notea. — In  lUillHin  t»7,  from  the  Kfiittiiky  Kx)>erinient  Station. 
Frof.  H.  (iarnmn  disfiinsi^  the  San  .los*'  Scale. 

The  (*oioraii«»  Potato  iWth*  in  MiNiirt^ippi  i^  the  title  of  Hulletin 
41  of  the*  Kx|K*rinK»nt  Station  of  that  State.  It  was  prefMired  by  .Nlr. 
H.  K.  WcihI.  viho  rthi»ws  lliiit  iWip  |Ki»t  i«  frradtially  appronclnng  the 
Gulf(*<*aiit. 

Mr.  M.  V.  Slingerland  treats  of"  The  Army  Worm  in  New  York  " 
in  Ilulletin  !.'(.'(  of  the  Cornell  Tniven^ity  Kx|»eriment  Station. 

W.  .M.  Sih.iyen  publishes  (  Knlonjol.  TetUkritt.  IMUi,  pp.  111-112) 
a  sbi>rt  bibliography  of  Norsk  Kntomolf»gy  for  1894-/> 

Mr.  Nathan  Banks  has  demTibed  a  number  of  new  Neurof>tera  from 
North  America  (Trans.  American  Entomological  Soi*iety,  XXIV,  21). 
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EMBRYOLOGY.^ 

Some  Activities  of  Living  Eggs. — j^.  V.  ErlangeH  has  pub- 
lished a  brief  account  of  the  fertilization  and  thelfirst  cleavage  stages  of 
the  eggs  of  several  small  Nematodes  found  in  decaying  earthworms ; 
chiefly  RhahdUes  dolichura  and  JR,  pellio. 

Some  of  the  phenomena  seen  in  the  living  eggs  seem  of  special  inter- 
est as  adding  to  our  knowledge  of  the  amoeboid  power  of  egg  protoplasm 
and  at  the  same  time  furnish  a  welcome  supplement  to  the  results 
obtained  upon  the  same  and  other  nematode  eggs  by  aid  of  reagents. 

The  sperm  removed  from  the  receptacle  exhibits  active  amosboid 
movements  at  its  conical  end — the  pseudopodia  arise  from  folds  tbat 
branch  and  anastomose  and  are  capable  of  sudden,  sharp  bending  mo?e- 
ments  at  the  free  ends. 

The  egg  shows  active  streaming  currents  in  the  protoplasm  and 
amoeboid  movements  at  the  end  where  the  polar  bodies  are  forming. 

The  egg  nucleus  moves  rapidly  towards  the  centre  of  the  egg,  appar- 
ently owing  to  the  energetic  streaming  movements  of  the  egg  proto- 
plasm, seen  chiefly  at  the  polar  body  end  of  the  egg.  This  same  end 
shows  marked  amoeboid  changes  of  outline  that  result  in  a  deep  fiirrow 
marking  ofl*from  the  larger  end  with  the  sperm  nucleus  a  smaller  blasto- 
niere-like  end  of  the  egg  with  the  egg  nucleus.  The  movement  of  the 
egg  nucleus  continues  till  it  reaches  the  sperm  nucleus  lying  at  the  pole 
opposite  to  the  polar  bodies. 

A  centrosphere  appears  and  divides  to  form  a  spindle.  The  two  nuclei 
coming  together  are  flattened  against  one  another  and  look  like  vesicles, 
each  with  a  nucleolus.  The  spindle  lies  in  the  plane  between  the  two 
nuclei  and  accompanies  them  as  they  slowly  move  toward  the  centre  of 
the  egg;  the  migration  is  accompanied  by  slow  streaming  throughout  the 
entire  egg  and  an  obliteration  of  the  external  furrow  that  had  marked 
ofl*  the  egg  into  blastomere-like  portions.  In  this  migration  toward 
the  centre,  the  two  nuclei  stagger  and  turn  somewhat,  without  losmg 
their  mutual  relations  of  position. 

At  the  centre  of  the  egg  the  spindle  assumes  a  position  to  coincide 
with  the  long  axis  of  the  egg  and  the  two  nuclei  elongate  parallel  to  it ; 
astral  rays  become  prominent  from  the  ends  of  the  spindle.      The  oen- 

^Edited  by  E.  A.  Andrews,  Baltimore,  Md.,  to  whom  abstracts,  reyiews  and 
preliminarj  notes  maj  be  sent. 

'  Biologisches  Centralblatt,  XVII.    No.  4,  p.  152-160  and  No.  9,  p.  339-346. 
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Irotpheret  swell  and  a  twelliog  it  conspicuouB  at  the  equator  of  the 
(where  reagenta  show  the  equatorial  plate  dividing)  while  the 
i\  rajTfl  become  Terj  long  aad  curved^  convex  towards  the  egg  sur- 
hem. 

The  egg  protoplaim  now  begins  to  move  actively  again  in  streams 
that  set  the  spindle  into  slow  pendulum-like  movements.  This  stream- 
ing takes  place  alternately  in  each  end  of  the  egg  and  consists  of  move- 
menu  from  the  pole  toward  the  equator. 

The  cleavage  plane  appears  suddenly  as  a  groove  on  the  surface  of 
tbe  egg  at  one  side,  and  the  internal  streaming  of  protoplasm  coming 
down  from  the  pole  towards  this  equatorial  groove  turtis  intpards  and 
ikrm  hack  totennU  the  poU,  The  same  takes  place  on  the  op|)osite  side 
of  the  egg,  and  the  cleavage  plane  instantly  cuts  across  through  the 


Amongst  unusual  cases  the  author  mentions  the  interesting  fact  that 
the  movement  of  the  protoplasm  may  temporarily  l>end  the  first  cleav- 
age spindle  so  much  that  its  **  fibres  '*  become  wave-like,  while  these 
same  movements  may  make  the  astral  rays  twist  into  spirals,  as  seen 
by  Mark  in  Limax.  Kxternal  pressure  oxerted  on  the  eggs  may  bring 
about  the  same  iM^nding  of  spindle  and  rays.  The  author  (Hincludes 
that  all  the  egg — spindle  and  antral  rays  included — is  always  jilastic  siid 
liquid,  thiiu^h  the  material  uf  the  Hpindlc  of  the  rayn  is  more  viscid 
than  the  rest. 

After  the  fin>t  (livif>ion  the  lar^^er  of  the  two  et^Us  soon  i»hows  proto- 
plasmic streaming  apiin,  and  ctiriouit  rid^re-like  |>iteudo|MMlia  rir»e  up 
from  its  f^urfac^  near  the  eil^  of  the  cleavage  plane.  lUunt  )»^iido- 
prxlia  may  form  on  other  pnrti*  of  the  surface,  but  the  anio'lMiid  move- 
ments of  the  first  two  blasl«)iiieres  are  not  an  pr«»iiounced  lu*  thoM*  of  the 
fertiliiUHJ  I'^g. 

In  the  iieeond  division  each  cell  nhown  i«t reaming  movements  fnun  the 
poles  to  the  e<|ualor,  and  before  the  cleavaf^e  plane  apiieam  the  •ipindle 
is  tern  to  vibrate  from  side  to  nide. 

When  the  four  celU  are  forming  they  fflide  over  one  another  into  a 
oaw  arrangement,  and  in  so  doing  they  are  much  dbtort^nl  by  pn*i«»ure — 
tvto  the  npindle  within  them  U^ing  distorteil. 

The  pa|M*r  c«»ntaihii  many  other  interesting  facts  regarding  the  cleav- 
age phenomena,  iMith  as  ieen  in  living  and  in  preserve<i  t^igt,  but  we 
will  only  note  certain  farts  that  s|ieak  for  the  view  of  Iiiiti»chli  as  to  the 
vesicular  or  foam-like  Hructure  uf  pn*t4»plasm.  lienide*  all  the  above 
facts  that  show  the  li«|uid  and  viscid  state  of  even  the  most  firm  |iartJ 
of  the  egg-^the  fibrva — the  author  sees  an  appearance  of  veaiculatioD  at 
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times  in  the  centrosomes,  and  the  chromosomes  may  appear  rather  as 
hollow  vesicles  than  as  solid  bodies.  The  general  protoplasm,  filled 
with  yolk,  showed  in  some  cases  a  very  fine  net-alveolar  structure  in 
places.  On  the  surface  the  alveolar  layer  of  Biitschli  was  always 
present,  and  just  after  the  cleavage  a  very  plain  cell-plate  of  Carooy  is 
regarded  and  figured  by  the  author  as  merely  the  appresaed  alveolar 
layers  of  the  two  adjacent  cells. 


PSYCHOLOGY.' 

Physiological  Effects  of  Mental  Work. — Within  the  preaeot 
decade  the  relation  between  mental  work  and  the  bodily  procesaes  has 
been  the  subject  of  much  study.  Interest  in  the  problem  as  a  field  fer 
practical  inquiry  was  first  aroused  by  a  paper  on  the  fiitigue  resulting 
from  intellectual  work,  published  by  Sikorsky  in  the  AnnaUs  d^hygxhu 
publique  for  1879.  He  was  followed  more  than  ten  years  later  by 
Burgerstein,  Laser,  Griesbach  and  others.  In  these  investigations  the 
method  used  was  that  of  testing  school  children  in  classes.  Various 
problems  and  exercises  were  set  before  them,  during  and  aAer  the 
school  session,  and  the  percentage  of  errors  committed  in  the  operations 
was  taken  as  measure  of  the  fatigue  due  to  mental  work.  While  some 
individual  errors  might  be  due  to  other  causes,  the  average  |>ercentage 
of  the  entire  class  seemed  a  fiiir  test  of  this  factor.  The  lates^t  instances 
of  this  method  are  the  investigations  of  Friedrich  and  Kbhinghaus  de- 
jioribed  in  the  Mav  number  of  the  NAxrRALisT.  At  about  the  same 
tin)e  Mosso  and  his  pupils  took  up  the  question  from  another  side. 
They  instituted  a  series  of  laboratory  investigations  upon  single  indi- 
viduals by  means  of  the  ergograph,  with  a  view  to  determining  the 
fatigue  due  to  steady  intelle<!tual,  as  well  as  physical  work.  Kraepelin 
and  his  pupils  meanwhile  undertook  the  same  problem,  varying  it  with 
tests  of  the  influence  of  various  stimulants  and  narcotics  on  the  ca|«c- 
itv  for  mental  work.  They  made  use  of  the  reaction  time  method,  at 
well  as  the  percentage  of  errors.  More  recently,  Binet  and  his  pupils 
have  taken  up  the  subject  from  a  different  standjwint,  their  object  be- 
ing to  measure  the  effect  of  mental  stimulation  and  mental  eflbrt  on  the 
bodily  j)rc)cesst»8  of  breathing,  heart  action,  etc.     I'^veral  other  investi- 

*  Edited  by  Howard  C.  Warren,  Princeton  University,  Princeton,  N.  J. 
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gmtore  bare  studied  the  problem  Id  one  or  other  of  these  forms,  among 
them  maj  be  note<l  F^*r^s  Patrick  and  Gilbert,  Frey,  Bolton,  Bergstrom 
and  Henri. 

In  an  article  in  the  Annte  jpsycholofjique  for  18%,  M.  Henri  gives  a 
rteim^*  of  the  various  investigations  and  the  methods  used  in  each.  He 
em|»basties  the  im|»ortance  of  distinguishing  the  different  factors  in- 
Tolvcd  in  both  mental  and  physical  work;  and  of  studying  each  one 
separately  by  sppropriate  ez|)erimental  methods.  Among  these  fac- 
tors be  specifies  in  particular  attention,  voluntary  effort,  the  psychic 
processes  of  memory,  and  imagination.  Little  progress  has  as  yet  been 
made  in  the  way  of  investigating  effort  except  in  the  study  of  patho- 
logical cases  such  as  aboulia.  As  for  attention,  while  considerable 
work  has  been  done  in  this  field,  the  investigations  have  generally  had 
for  end  to  determine  the  mental  efiect»  of  fatigue  and  other  variations 
ID  tbe  conditions,  rather  than  to  measure  the  phy$ical  effects  of  varia- 
itoQs  in  the  atimttian.  Memory  has  been,  perhaps,  more  systematically 
studied  than  anv  of  the  other  factors. 

The  investigation  of  the  effect  of  intellectual  work  on  the  puUe  and 
other  functionn  which  MM.  Binet  and  Courtier  have  undertaken 
steals  niiMt  likely,  of  all  methods  so  far  devised,  to  furnish  a  measure 
of  psychical  work  in  phyNical  ternm.  A  series  of  |Mi|)ers  on  the  subject 
by  thes^e  authom  ha«  ap|H*ared  in  the  AtnUr  jmjchologique^  the  first  in 
the  iMue  for  18*J5,  and  four  othcn»  in  the  lajit  volume.'  In  approach- 
ing the  (|uettion  it  wa**  first  of  all  necessiiry  to  study  the  effect  of 
changes  in  respiration  on  tlit*  luart  In^at  and  hl(H»d  supply.  A  large 
part  of  tht*  firnt  paf>er  in  uccordingly  taken  up  nith  this  and  with  an 
examination  of  )M»^sihlf*  vrn'm  in  the  ap(»aratui*.  The  instrument  use<l 
was  the  (>l«>thysnif»graph  of  Hnllion  anil  (V»ntc.  rhi««  iMnnisti*  of  a 
nibU'r  cvlindcr,  nliirh  if*  LrruniKNl  firnilv  l>r  the  hand.  The  outer  sur- 
face  of  tlu*  hand  U  lovinil  with  a  tight-fitting  glovt*,  so  that  any  ex- 
|4Uision  in  volume  of  tin*  hand  ^duc*  to  increai»cNl  hlotxi  prt*Miurt*)  lakes 
eflcct  on  th<*  inner  imrtatv,  and  reitull*  in  diniinif>hing  the  volume  t»f 
the  rul»lNT  r\linth*r;  the  latter  conununicatet  bv  meanii  of  a  tu)»e  with 
a  flrxihlt*  drum.  Whin  the  cvlin<l(*r  i**  ctininrrfiSCHl  br  the  hand  the 
drum  ri«('S,  and  the*  i*H«*('t  i»  ricordc*<l  by  meani*  (»f  a  |N*n  attachetl  to 
the  drum.  The  apparatus  nait  tounil  t4»  l»e  very  K*rvic«*ablc.  and  was 
remarkably  frtf  fronierror.  In  addititm  Ui  the  frf<|uency  and  strength 
of  the  pulir  l>eat,  tht*  dicr«»ti*n),  or  break  in  the  lM*at,  wa»  elearly 
marked  in  the  diagram*,  and  prov€*<l  an  inifiortant  factor  in  the 
result!. 

'Vol.  111.  \nWu  puMi*iird  ihit  •phiis 
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MM.  Binet  and  Courtier  note  the  existence  of  important  indiTidoml 
differences  in  the  effects  of  mental  work  on  the  physical  procevet.  la 
some  subjects  these  are  confined  almost  wholly  to  changes  in  the  re»> 
piration,  in  others  to  the  action  of  the  heart,  while  in  others  tbey  are 
felt  more  especially  in  the  vaso-motor  system.  In  general,  the  e0ect  od 
the  respiration  is  to  make  it  more  rapid  and  at  the  same  time  more 
superficial.  The  effects  on  the  pulse  curve  most  freqoently  obaenred 
are:  Ist,  diminution  of  amplitude;  2d»  diminution  of  amplitade  with 
change  of  form  ;  3d,  diminution  of  amplitude,  change  of  form  and 
lowering  of  the  level  of  the  curve.  One  or  other  of  these  efiecta  appear 
in  almost  all  the  subjects  tested. 

In  their  later  papers  the  authors  consider  in  turn  the  varions  causes 
of  change  in  the  pulse.  They  confirm  the  well-known  diurnal  changes 
by  numerous  observations  with  their  own  method,  e.  g.,  that  the  pube 
becomes  more  frequent  and  the  dicrotism  generally  more  marked  im* 
mediately  after  a  meal.  As  regards  physicial  exercise,  they  lay  tpt- 
cial  stress  on  the  changes  that  occur  in  the  dicrotism  according  as  the 
exercise  is  local,  general  and  moderate,  or  general  and  fatiguing. 

The  study  of  the  effects  of  mental  work  is,  of  course,  the  most  im- 
portant from  the  psychological  standpoint,  and  here  the  authors  have 
sought  to  combine  tests  of  the  heart  and  respiration  with  thooe  of  the 
pulse.  In  addition  to  the  more  delicate  tests,  involving  simple  mental 
operations,  two  of  the  subjects  undertook  a  piece  of  severe  and  pro> 
longed  mental  work  ;  they  8|)ent  seven  hours  working  steadily  at  this 
task,  merely  resting  at  the  end  of  each  hour  for  a  time  sufficient  to 
perform  the  necessary  test^.  Comparing  the  results  with  those  of  a 
similar  period  passed  under  similar  conditions  but  without  work,  the 
pulse  was  found  to  be  considerably  retarded  in  the  former  case,  as  com- 
pared with  the  latter,  the  retardation  taking  place  especially  in  the 
early  part  of  the  period.  The  authors  sum  up  their  results  on  mental 
work  as  follows:  **  1.  An  energetic,  but  short  mental  effort  produces 
an  excitation  of  function,  vaso- constriction,  acceleration  of  the  heart 
and  of  the  respiration,  followed  by  a  very  slight  retarding  of  these 
functions  ;  in  some  of  the  subjects  a  blunting  of  the  dicrotism.  2.  In- 
tellectual work  lasting  for  several  hours  with  comparative  immobility 
of  the  body  produces  a  retardation  of  the  heart  and  a  diminution  of 
the  peripheral  capillary  circulation." 

As  regards  the  relation  l>etween  physical  and  mental  work,  the 
authors  are  cautious  in  drawing  conclusions.  They  observe  a  certain 
parallelism,  in  that  a  single  energetic  effort  prr>duces  an  acceleration  of 
the  heart  and  lungs,  while  a  long-continued  and  fatiguing  effort  ht- 
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qiMDtlj  weftkens  the  dicrotbro.  Oo  the  other  hand,  the  excitation  of 
tlie  heart  ia  more  marked  and  the  acceleration  of  the  reepiration  greater 
to  phjBical  than  in  mental  work  ;  again,  in  physical  work  the  retpira- 
tioo  grows  deeper,  while  in  mental  work  it  becomes  more  superficial ; 
and  finally,  prolonged  mental  work  tends  to  produce  a  weakening  of 
tbe  peripheral  circulation,  an  eflTect  notobserred  in  the  experiments  on 
physical  work. 

The  efi^cts  of  emotion  on  the  heart  and  pulse  are  the  topic  of  the  last 
paper  bj  the  same  authors.  The  experiments  on  this  difiicult  problem 
were  contrived  with  considerable  ingenuity.  Home  of  the  subjects  were 
children  of  from  8  to  10,  in  whom  it  was  easy  to  excite  fear,  surprise, 
pleasure,  etc  With  adults  the  tests  had  to  be  more  carefully  planned ; 
a  false  alarm  of  fire  was  prearranged  in  one  case,  and  resulted  in  real 
fear  on  the  part  of  the  subject ;  another  subject  after  being  blind-folded 
had  his  hand  placed  on  a  pile  of  worms.  A  number  of  tests  embodying 
▼arious  emotions  were  successfully  made.  It  was  found  that  every 
emotion  tended  to  weaken  the  pulse ;  the  quality  of  the  emotion, 
whether  pleasurable  or  painful,  had  no  marked  infiuence— the  contrast 
was  altogether  between  a  slate  of  mental  rest  and  one  of  emotional  dis- 
toHiance.  The  heart  showed  a  tendenc?  to  accelerate  when  the  excite- 
ment  wan  strou}^,  and  here  too  no  diflTerenoe  was  olMervahle  between 
the  pleanant  and  the  painful.  The  influence  on  the  respiration  was 
m^mt  niarke<l  of  all  ;  every  emotional  exritement  pHxluced  an  acceler- 
ation, and  at  the  fuime  time  an  increaite  in  depth  and  a  shortening  of 
the  pa  UN*. 

The  authors  adde<l  a  fi[>ecial  study  of  the  effectn  of  music  on  these 
functions.  Their  experiments  on  thin  point  wen*  conBne<l  to  one  |>er- 
son — a  man  of  fine  niunical  appreciation  and  with  considerable  of  a 
musical  education  ;  they  represent,  therefore*,  merely  a  single  tyjte  of 
individual.  There  was  fouml  to  l)e  a  distinct,  though  slight  quicken- 
ing of  the  respiration  and  heart  in  conM*quence  of  hearing  the  tones 
tbemsclvt*s,  and  a)»art  from  any  emotional  *'  echo  *'  aroused  by  them. 
When  a  mehwly  was  playeil,  whether  sad  <»r  gay,  the  acceleration  wns 
more  marke«l,  and  it  reached  a  climax  when  the  piece  was  of  a  dramatic 
character  and  particularly  fitte<i  to  arouse  emotion.  This  acceleration, 
however,  was  not  accompanied  by  any  noticeable  irregularity.  There 
was  at  the  same  time  in  general  a  weakening  of  the  capillary  circula- 
UoQ,  which  was  leas  when  the  sounds  had  merely  a  senstiriai  eflTect  than 
when  they  pnMluoed  a  dii*tinct  emotional  distuH>ance. 

Id  summing  up  the  whole  question  of  emotional  tfhcU  on  the  bodily 
I,  the  authors  again  lay  stress  on  the  difl^ertncesanioiif  individ- 
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uals.  From  tbeir  own  observatioDs  they  are  inclioed  to  distinguish 
three  separate  classes  of  effects.  1.  In  a  majority  of  persons  every 
emotion  produces  a  vascular  constriction,  an  acceleration  of  the  heart 
and  of  the  re^iration,  and  an  increase  of  amplitude  in  the  thoracic 
cavity.  2.  In  some  few  cases  a  sensation  of  pain  or  an  emotion  of  sor- 
row may  produce  a  slight  retardation  of  the  heart ;  and  3.  It  is  poa- 
sible,  as  observations  made  on  one  subject  prove,  that  the  form  of  the 
capillary  pulse  may  change  with  the  quality  of  the  emotion  ;  this  last 
effect,  they  remark,  may  in  time  enable  us  to  make  a  classification  of 
the  emotions  according  to  their  physiological  effects  on  the  form  of  the 
pulse.— H.  C.  W. 
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Observations  on  the  Scapulae  of  Northwest  Coast  Indians. 
— Researches  on  the  scapula  since  the  time  of  BrocaV  paper  in  1878 
have  not  been  very  numerous  or  conclusive  in  their  results,  and  it  seems 
fair  to  say  that  the  valuable  ethnic  results  which  it  was  expected  would 
be  derived  from  extended  observations  on  the  scapula  have  not  proved 
entirely  satisfactory.  Nor  does  it  yet  seem  possible  to  say  whether  this 
is  due  to  the  insufficient  numbers  of  scapulae  which  have  been  examined 
or  to  individual  variation.  From  an  examination  of  the  literature  on 
the  subject,  especially  from  the  pa|>ers  of  Sir  William  Turner*  and  Pro- 
fessor Dwight,*  one  would  infer  that  the  latter  reason  is  the  chief  cause 
for  the  unsatisfactory  results.  Indeed,  Professor  Dwight  declares,* 
**  I  do  not  know  what  range  of  variation  a  great  series  of  the  scapuixe 
of  the  larger  felidie  might  present,  but  a  small  one  shows  nothing  like 
that  of  the  human  race — I  might  even  add,  that  of  the  Caucasian/'  It 
must  he  confessed,  however,  that  the  numbers  of  observations  8<i  far 
made  have  been  exceedingly  small.     This  is  to  he  ex})lained,  of  course. 

*  This  department  is  e<liied  by  U.  C.  Mercer,  University  of  Pennsylvania. 

'**  Sur  les  indice>  de  largeur  de  Tomoplate  chey  rhomme,"  etc..  Bull,  de  la 
Soc.  d'anthropologie  de  Paris,  Keby.  21,  1>78. 

•Challenn^T  report,  Zoology.  Vol.  XVI,  ''Report  on  the  Human  Skeleums," 
p.  81. 

•  "The  Range  of  Variation  of  the  Human  Shoulder-blade,"  Amfrican  Natir- 
ALisi,  July,  ISST. 

**'The  Range  and  Significance  of  Variation  in  the  Human  Skeleton."  Boston, 
1894,  p.  23. 
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ID  large  jMirt,  bj  the  fact  that  even  in  fairly  well  preserved  skeletons 
the  scapula  is  extremely  likely  to  be  more  or  less  damaged. 

With  the  view  of  testing  some  of  the  ooncltisions  of  Professor  Dwight» 
chiefly  for  my  own  satisfaction,  I  made  a  hasty  examination  of  the 
•capulse  of  the  Northwest  Coast  Indians  in  the  Field  Columbian  Museum. 
I  was  at  once  surprised  at  the  apparently  great  individual  variation  in 
the  general  form  of  the  hones,  in  the  surfaces,  borders,  angles,  etc.  I 
then  l>ecanie  curious  to  know  if  the  indices  would  show  a  variation 
corresfwndingly  great.  In  all  I  found  twenty  skeletons,  the  scapulae  of 
which  were  sufficiently  well  preserved  to  warrant  an  examination.  Of 
these,  thirteen  were  of  the  Kwakiutl  race,  seven  being  males  and  six 
females;  and  seven  were  Songish,  four  being  males  and  three  females. 

I  have  studied  topically  the  following  subjects :  I.  Glenoid  cavity ; 
II.  Borders  and  angles;  III.  Dimensions;  IV.  Indices;  to  which  is 
added  a  general  summary. 

I.  (rLENOiD  Cavity. 

My  interest  in  the  glenoid  cavity  was  confined  to  a  sexual  study  of 
comparative  size,  and  for  this  purpose  two  measurements  were  taken, 
the  maximum  length  and  the  maximum  width.  I  made  no  distinction 
of  race  in  this  study,  and  measure<l  the  cavity  of  the  right  b<me  only. 
Id  Table  I  are  given  the  individual  measurements  of  twenty  specimens. 
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The  iiharp  line  of  demarkation  between  the  two  sexes  is  perhafw 
better  shown  in  the  following  table,  where  the  comparative dutribution 
of  the  meaAureriM'iitii  can  \>€  trn  at  a  glani-e: 
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Table  II. 
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Or,  to  put  the  result  in  still  another  form,  we  may  say  the  glenoid 
cavity  in  the  male  measures  41  x  30  mm.,  in  the  female  85  x  25  mm. 
According  to  Professor  Dwight  the  average  length  in  the  European 
male  is  39.2  mm.,  in  the  female  33.6  mm. 

II.  Borders  and  An<4LE8. 

a.  Superior  Border. — The  superior  border  necessarily  includes  a  por- 
tion of  the  vertebral  border,  or  at  any  rate  so  much  of  it  as  is  included 
in  the  superior  angle.  As  there  is  no  peculiar  variation,  so  far  as  I 
can  see,  which  is  characteristic  of  either  sex,  or  is  confined  to  either  the 
Kwakiutl  or  Songish,  I  have  put  into  a  single  group  some  of  the 
extreme  forms.  Naturally  the  chief  interest  in  the  superior  border 
centers  in  the  definiteness  of  the  supra-scapular  notch.  As  may  be 
seen  in  Figure  1  there  is  an  insensible  gradation  in  the  series,  passing 
a  gradual  parabolic  curve  with  no  indication  of  a  notch  to  a  well 
defined  notch.  Another  point  to  be  noted  is  the  very  open  superior 
angle  which  prevails  with  very  few  exceptions,  and  forms  a  marked 
contrast  to  the  characteristic  pointed  termination  of  the  European 
shoulder-blade. 

b.  Vertchrai  Border. — Again,  as  for  the  superior  border,  I  have 
treated  the  collection  as  a  whole,  and  reproduce  here  in  Fig.  2  some 
varieties,  drawing  upon  tiie  entire  series: 
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c  Axillary  Border  and  Inferior  Angle, — The  variation  here  eqaalt  or 
even  exoeeds  that  of  the  superior  border.  This,  as  is  well  known,  is 
due  verj  largely  to  the  variations  in  the  attachment  surface  for  the 
teres  major  muscle.  As  Professor  Dwight  here  pointed  out,  this  sur- 
fiice  is  prolonged  after  the  nature  of  a  spinous  process  in  manj  of  the 
lower  monkeys,  and  has  been  considered  by  him  as  "  the  appearance  <»f 
a  peculiarity  of  lower  forms  " — analogous  to  the  third  trochanter.  This 
opinion  is,  I  believe,  not  generally  held  by  anatomists,  the  majority  pre- 
ferring to  regard  the  process,  when  present,  as  due  solely  to  the  influence 
of  an  unusually  well  developed  ierea  tmijor  muscle.  There  being  thus 
an  unusual  amount  of  interest  in  this  region  I  have  reproduced  the  out- 
lines (see  Figs.  3  and  4)  of  all  the  Kwakiutl  and  Songish  scapulv, 
keeping  the  two  sexes  distinct. 


u. 


Fig.  3.— Inferior  An^le  of  Scapulie  of  Kwtkiuil  Indians.     ( One-half  nalQial 
■ize.)— «•  Males.    6.  Femalei*. 
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It  maj  first  be  noted  in  regard  to  theee  two  setJ  of  outlines  that  the 
inferior  angle  itself  is  extremely  Tariable.     Hut  I  entirely  agree  with 


K. 


a. 


Via,  4  — Inferior  Anglv  «»f  Scaptiltr  of 


I  Oiie-hftif  natural  nice 
^.  Femalan. 


Profeti(»r  Dwight  in  thinking  that  the  value  of  the  retulu  olitained 
frofD  meanuring  it  are  not  in  pr(»portion  to  the  time  necessary  for  the 
work,  and  thi«  in  addition  to  the  difficulty  of  not  lieing  at  all  times  sure 
of  the  r«»ult«,  ei|»ecially  when  the  axillary  border  is  irregular  in  its 
course,  ai  it  very  often  is.  This  angle  is  said  by  Mirart  to  lie  about 
S5^-40^  in  Eurofiean  scapula* ;  it  certainly  averages  much  biglier  in  the 
s^es  under  consideration. 

In  regard  to  the  teres  major  spine,  it  seems  to  be  fairly  constant  in 
its  development  in  the  Kwakiutl  males,  about  equally  well  developed 
in  the  Kwakiutl  females  and  S>ngiah  males,  and  only  faintly  indicated 
in  the  8ongiiih  femalfi*. 

III.    DlMKHHloNH. 

I   was  interested  in  four  {Kiints  in  the  dimensions  of  the  Kcapuhr, 

vis. :  ^a)  individual  vnnalion  ;  (b)  lateral  variation ;  (c  sexual  varia* 

tioo  ;  and  ai)  ethnic  varintiou.     These  may  l>e  fieen  in  the  following 

Uble. 

51 
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Table  III. 


Length. 

Breadth. 

1 

1 

Right. 

Left. 

Bight 

Left. 

165  mm. 

165  mm. 

104  mm. 

104       • 

1(50 

161 

110 

110 

1 

160 

100 

94 

,   Males. 

160 

160 

109 

107 

177 

177 

1 

159 

164 

102 

104 

1 

169 

169 

107 

104 

ITwaViiitl  ' 

154 

154 

99 

100 

140 

130 

93 

94 

Females. 

140 

138 

84 
95 

87 

* 

I 

92 

87 

180 

172 

107 

106 

Males. 

153 
177 

149 
177 

98 
110 

97 
110 

Cf ._  «i2»t. 

164 

160 

107          105 

i 

Dongiflli 

t 

ins 

133 

95 

95 

1  Famales. 

144 

101 

188 

151 

95 

95 

InfraspiiXKM  Lengtk. 


;  Bight. 

I  128  mm. 
121 
126 
122 

127 
138 


Left. 


I  124 

I  121 

125 

125 
,  133 


122 
111 
109 
107 


122 
110 
109 


113 


140 
114 
135 
122 


135 
115 
133 
122 


I  107 
•  111 
111 


101 
115 


a.  Individual  Variation, — Taking  the  entire  series  as  a  whole,  the 
range  of  variation  in  length  is  from  130  mm.  to  180  mm.;  in  breadth 
from  84  mm.  to  110  mm. ;  the  infraspinous  length  from  101  mm.  to 
140  mm.  The  greatest  contrast  is  thus,  naturally,  found  in  the  lengthy 
the  longest  bone  exceeding  by  almost  one-third  in  length  the  shortest. 

b.  Lateral  Variation. — In  five  instances  the  right  bone  is  longer  than 
the  left,  the  total  aggregate  additional  length  being  31  mm. ;  in  fonr 
instances  the  left  bone  is  the  longer,  the  total  aggregate  additional 
length  being  18  mm.  lateral  variation  in  breadth  occurs  equally  five 
times  for  each  side,  but  the  total  aggregate  additional  breadth  for  the 
right  bone  \»  14  miu.,  while  for  the  left  it  is  only  8  ram.  For  the  infra- 
spinous length  the  right  bone  is  the  longer  six  times,  with  a  total  of  20 
mm.,  while  the  left  is  the  longer  in  three  instances  with  a  total  of  8  mm. 
Thus,  it  may  ma^  be  ^een  that  the  number  of  instances  where  some 
diiueui^iou  of  the  right  bone  exceeds  that  of  the  left  is  sixteen,  while  in 
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tweke  intUDOM  the  right  exceeds  the  right  in  aome  dimenmon, — a  dif- 
ference hardl J  to  great  as  oDe  might  expect ;  and  it  is  possible  that  a 
larger  series  of  ohserratioDS  would  quite  overcome  whatever  diArence 
seems  to  exist. 

c.  Sexual  Variaiion, — Taking  the  scapulw  of  the  right  side  onl  j  and 
of  the  twfi  racen  together  we  have  the  following  results,  which  I  have 

thrown  into  a  Table: 

Taiile  IV. 


licnfth.  Hmdth. 


Mal«.    '  Fsmale.       Male.       FeoiaU. 


lofrsupiooot  Ltngth. 


Male.    I  Female. 

I 


Av«rH**  1^*^  141 


105  94 


185      •      111 


It  will  thus  be  seen  that  the  diflerence  in  the  two  sexes  is  a  decided 
one,  and  a  careful  examination  of  the  preceding  table  shows  verj  few 
exeepctons  where  the  largest  female  scapula  equals  in  site  the  smallest 
of  the  males. 

d.  EXhnk  Variation, — Although  the  two  series  are  hardlj  large 
enough  to  make  it  worth  while  to  attempt  to  draw  anj  conclusions,  it 
would  appear  that  the  scapula  in  the  Hongiah  it  very  tlightlj  larger 
than  it  b  in  the  Kwakiutl.  This  diflerence  it  more  pronounced  in  the 
males  than  it  it  in  the  females. 

IV.   iMMrKS. 

In  Table  V  the  range  of  variation  may  lie  teen  for  each  index,  in 
each  tei,  and  for  l>oth  races. 

The  highest  tcapular  index  b  70.  fnund  in  a  Songith  female ;  the 
lowest  b  51*.  in  a  Sonj^iih  male.  The  higbent  infraitpiuous  index  b  90, 
occurring  both  in  a  S^tngith  female  and  a  Kwakiutl  male;  the  lowest  b 
76,  in  a  Kwakiutl  female.  Apart  from  the  extremes  this  table  thowt 
two  very  interesting  |»uintJi ;  the  tirnt  it  that  there  it  very  little  texual 
variation;  the  MTond  in  that  while  the tc*apular  index  i« fairly  uniform, 
the  infratpinou*  index  it  Miliject  to  gn*at  variation.  The  averaget  of 
each  index  ft>r  lM>th  racen  art*  fthown  in  Table  VI. 

The  pcapiilar  imlrx  of  fl'i.!  fur  the  mean  i»f  Iwith  raoen  may  )>e  re- 
irarde^i,  it  teem*  !••  me,  a«  a  tru-twurthy  in^iex  fi»r  the  N;irthwett  Toatt 
Indiant.     Thi«  inile\.  it  may  W  note«l,  i'iirret|Nin(U  very  i- lonely  to  that 
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Table  V. 


ScapoUr  Index. 


I 

i   Index, 


Soiigish 


Infntpioow  Index. 


In 


Index 


KwmkiuU 


SongMii 


9      I      6 


76 

• 

r 

1 
1 

1 

77 

1 

78 

1 

79 

.    I 

80 

2 

■ 

81 

1 

1 

1 

82 

1 

AS 

84 

1 

I 

85 
86 

1 

1 

1 

1 

87 

1 

1 

88 

1 

1 

89 

1 

■ 

1 

90 

1 

1 

i 

1 

Total,        6 


64.6  !  64.7   •  64.0      68.0        Index.      83.6  i  81.6  ;  82.2 

1  I 


KwakiutI, 


SoDgiifh, 


Both  Races, 


Table  VI. 


Scapular  Index. 


(U.7 


6.^.7 


Infraspinoui  Index. 


82.3 


K4Ji 


65.1 


83.2 


given  by  previous  iDvestigators  for  European  scapula ;  the  avciaf 
for  the  latter  being  65.9  (Broca),  65.2  (Flower  and  Ganon*).  65i 

*"On  the  Scapular  Index  as  a  Race  (.haracter  in  Man/'  Journal  of 
and  Physiology,  Vol.  XIV.  p.  13. 
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(LiTOD^),  and  63^  (Dwight).    The  result  is  also  similar  to  that  obtaiued 
bj  Profetior  Turner,  65.0,  on  the  scapula*  of  nine  Fuegians. 

The  mean  infra!<capular  index  of  83.2  does  not  seem  worthy  of  much 
ooDsideration,  from  causes  which  have  already  been  mentioned.  It  may 
be  noted,  however,  that  according  to  the  table  given  by  Profe8M>r  Tur- 
ner,* thii>  index  is  lower  than  any  yet  recorded  for  any  race  except  the 
Eskimos,  Hottentots  and  Tasmanians. 

CoNCLUHIONS. 

From  the  present  inquiry  the  following  conclusions  can  be  made: 

1.  There  is  a  marked  difference  in  the  site  of  the  scapula  in  the  two 
aexes ;  this  is  M>en  in  the  dimensions  of  the  glenoid  cavity,  and  in  the 
length,  breadth  and  infraspinous  length. 

2.  lateral  variations  in  the  scapuhe  in  linear  dimensions  are  so  slight 
and  so  contradict4)ry  as  to  l)e explained  perhai>s  as  due  to  an  insufficient 
number  of  ol«ervations.  The  right  bone  is,  however,  a  trifle  larger  than 
the  left  in  a  small  percentage  of  caseH, — this  percentage  being  larger 
than  that  of  the  left  bone  exceeding  the  right  in  size. 

8.  There  is  no  important  diflerence  in  the  dimensions  or  indices  of 
the  scapula  between  the  Kwakiutl  and  Songish. 

4.  There  is  very  little  difference  in  the  two  indices  in  the  two  sexes: 
the  female,  |>erha|kt,  having  indices  a  trifle  higher  than  the  male.  This 
is  in  acctmlance  with  the  rt^ults  of  Livon.  Hroca,  on  the  other  hand, 
considere<i  the  male  to  {Miss^fs  the  higher  index. 

5.  The  rangv<»f  variation  for  the  sc*apular  index  is  n(»t  excessive,  and 
there  ba  certain  amount  of  uniformity  in  iti«  distribution  which  makes 
the  mean  index  of  vsliu*. 

6.  The  rnn^e  of  variation  for  the  infraKpinouH  index,  while  not  ex- 
tensive, is  so  evenly  dislri))ute4|  aj*  to  destroy  in  part  the  value  of  iu 
mean  ;  and  m>  it  rannot  1h*  considered  t(»  have  a  value  iN|iml  to  that  of 
the  scapular  index  as  rt*pn*senting  the  average  for  Northviest  (oast 
Indians. — (iiunu.i:  A.  I)okhkv,  I*ii.(».,  AmMnnt  (\trniur  of  Authro* 
polcj^,  Fifitl  (ulumhian  Musritm,  i^hidiyo. 

*  **  I V  roin4>|ila(r  H  dp  Ira  inilirm  de  Uffctir  tlait*  !«•  r%tr9  humainc^  "    Tht'iKr, 
PUfK  IsTW. 
*CliaU«0|r«f  Hr|M»rt.  \o\   XVI,  "  Heport  on  the  Human  Sktrl«toiu."  p.  ^i. 
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MICROSCOPY. 

Schaper's  Method  of  Reconstruction.* — The  ingenious  method 
of  reconstruction  that  has  been  described  by  Dr.  Schaper  has  consider- 
able advantage  over  the  older  method  of  Bom,  now  long  a  fiuniliar  one 
in  embryological  laboratories.  The  base  line  of  the  sections  is  not  at 
a  distance  from  the  section  of  the  object  as  in  the  old  method,  but,  on 
the  contrary,  is  in  the  edge  of  the  section  itself,  so  that  it  is  always 
in  view,  even  where  the  section  is  so  large  as  to  be  scarcely  included 
within  the  field  of  vision.  And  one  may  as  safely  say  that  it  is  fully, 
if  not  more  accurate  than  the  older  method. 

Schaper  first  saturates  the  embryo  with  paraffin  to  prevent  its  drying 
and  shrinking  during  the  second  stage  of  the  process  In  this  second 
stage  the  embryo  is  taken  from  the  bath  and  the  superabundant  melted 
paraffin  removed  from  it  by  means  of  bibulous  paper.  It  is  then 
fastened  by  a  drop  of  paraffin  to  a  perfectly  white  piece  of  bristol-bonrl. 
This  forms  a  background  from  which  the  object  stands  oot  in  sharp 
contrast,  and  allows  of  a  good  photograph  being  taken,  or  of  an  noeo- 
rate  outline  sketch  being  made  of  it  with  a  camera.  The  photograph 
or  sketch  is  supposed  to  represent  the  natural  size  of  the  embryo. 

The  object  is  then  removed  from  the  bristol-board  and  replaced  in 
the  bath.  Next  he  draws  a  line  on  the  sketch  or  photograph  just  touch- 
ing  the  (Ior:fal  outline  and  another  one  peri>en(iicular  to  the  first  ju«t 
touching  the  head,  thus  including  the  figure  within  a  right  angle.  A 
similar  right  angle  is  drawn  on  a  piece  of  cardboard  that  fits  into  the 
imbedding  box.  The  latter  is  filled  with  melted  paraffin,  and  then 
with  warm  needles  the  embryo  quickly  and  carefully  arranged  in  the 
right  angle  to  correspond  as  closely  as  possible  with  the  position  of  the 
figure  in  the  sketch.  The  usual  process  of  hardening  the  |>araffin  is 
then  gone  through  and  the  object  is  ready  for  sectioning. 

Care  is  taken  in  sectioning  to  have  the  plane  of  sectioning  perfectly 
perpendicular  to  the  median  plane  of  the  embryo ;  and,  of  course,  it  is 
assumed  that  the  embryo  is  as  straight  as  possible.  The  thickness  of 
20/x  is  chosen  for  the  sections  as  the  best,  since  in  thinner  ones  the  in* 
ternal  structures  are  apt  to  be  broken  and  thicker  ones  are  not  likely 
to  be  sufficiently  transparent.  Sketches  of  the  magnified  sections  are 
made  on  paper,   and  these,   or  whatever   portion   of  them    may   be 

*  Schaper,  A.  i97).  Zur  Methoilik  der  Plattenmodellining.  Zett.Wiw.  Mikro*.. 
XIII,  4,  446-^9. 


ittr.] 


Mitra$eopy. 


747 


iDounted,  later  tnuuferred  to  wax  theeta.     But  a  pencil  point  is  firtt 
made  on  the  dortal  tide  of  the  sketch  in  the  median  plane,  and  some- 
times also  one  in  the  same  plane 

on  the  outline  of  the  surface  of 
some  central  organ,  such,  for  in- 
stance, as  the  neural  cord  (r 
and  m.  figs.  1  and  2). 

The  photograph  or  sketch  of 
the  embryo  is  then  enlarged 
upon  a  piece  of  hristoUhoard  to 
correspond  preciselj  with  the 
magnification  of  the  sections  an<l 
the  enlarged  figure  cut  out  with 
a  sharp  knife  (fig.  2).  If  only 
an  enlarged  model  of  the  en- 
tire embryo  is  desired,  the  re- 
niainder  of  the  process  is  very 
short  and  simple.  One  has  only 
to  arrange  the  sectioimof  wax 
rf^prt*itenting  the  se<*tioni«  of  the 
«»mhrvo  within  thi*  bristoMxmni 
<iiitline  one  after  Another  anil 
th(*n  HnxHith  off  outer  nurface 
with  a  warm  ni«Mi<*liti^  tiMil. 
If  th**  !MH*!ionfi  are  rut  at  ri^rht 

an^ltii  to  the  •iori^al  ^uiilt*  line  of  the  ri^^ht  an^le  as  well  an  to  the 
me«lian  plane,  (he  |inKv«<*  will  U»  easier  to  folltiw,  for  then  (he  waxse<*- 
tion«  can  he  put  in  plate  with  n*feren(M*  to  thin  line.  And  if  a  m<Nlflot* 
only  a  |M»rtion  of  the  emhryo  m  (ii*^in*<l,  th«*  projitT  plaee  of  the  wax 
section  in  the  hri*(ollM»anl  oudine  mav  U*  n>a<lilv  deterniinid  fr«ini  the 
known  thickne*)*  of  the  MM'tion^  and  the  numh<*rs  in  the  M*rie«i  «»f  the 
section  with  which  the  reronut ruction  is  lN*);un.  hy  dimply  meanuring 
ofiftht*  pr<>|H*r  4li«tan«*e  on  thin  ih»r«al  ^uide  line.  For  example,  if  the 
secti<»n«  Ih*  'jn  i  thick,  the  magnification  ]<M),  the  nuniU'r  of  ii«M*tionii 
100,  and  one  d<*f»iri*s  to  reconMtrurt  the  mifhlle  region  of  the  «*nd>ryo, 
beginning'  ^ith  the  thirtieth  nectiiin,  the  distance  will  Ih*  'JO  \  30  x  1(N) 
or  t>0  nun. 

If.  as  is  uwuallv  the  cajM*.  one  desiren  a  reconstruction  of  an  intrnial 
organ,  the  prm-eiis  in  somewhat  more  complicatr«i.  Then  one  will  have 
need  of  the  necond  guide  |Hiint  (m)  already  iuentioue<l  as  on  the  surface 
of  one  of  Uie  principal  or  centrally  located  organs.     In  cutting  out  of 
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the  wax  plates  the  outlines  of  the  sections  of  the  or^mo  to  be  rcooo 
Btructed,  this  point,  along  with  that  on  the  dorsal  surface,  it  cut  out  ■ 


r,g.  2. 

Yig.  2  —The  lirixtol-RfMrd  Guide,     r  y:,  the  dorral  and  cejibalic  guide  linM 

forming  the  right  angle  enclcwing  the  ligiireof  (he  embryo;  r.  the  guide  {lOiDt  to 

the  dorsal  siirrace  and  in  (lie  itie<lian  plane;  m,  thegiihle  [>(mii(  in  the<«ipe  (iImm 

oil  till-  lower  HiirlBoe  of  the  neural  cord. 

a»  tach  to  fnrm  a  point  of  a  piece  "f  was  that  remains  coiinectetl  with 
the  ^ectioiia  nf  the  nrgaii  lij-  bridges  of  wax  (fig.  I).  When  the  wrie* 
of  was  seclioiip  liave  heen  cut  out,  they  are  then  arranged  in  the 
l)ri9tii!  I)i)ard  guide  in  their  iir(i[)er  pliices,  care  lieing  taken  that  the 
two  guiile  jHiints  fall  within  the  plane  of  the  bristol-hoard.atid  that  the 
line  jiii.'^ing  through  them  i;^  perpcndinilar  to  the  dureal  line  of  4-2 
(fig.  2).  Wlien  all  are  in  place,  nothing  further,  of  course,  remiiiu 
than  lo  smooth  off  the  outer  iiurface  of  model. — F.  C,  Kesycs. 


I'ltOCEElH.NdS  OF  SCIENTIFIC  SOCIETIES. 

Torrey  Botanical  Club.— May  1),  1«97.— I>r,  K.  L.  Brition 
[ire«ide<l.  Three  new  member'  were  elected.  Three  tucocMful  excur- 
sions were  rejiorted.     Resulutions  were  adopted  conruenioratiog  Dr. 


lit;.]  Proceedingt  of  Seienti/ie  Societies.  749 

Emilr  L.  Gre^^ry,  the  laU  honored  Professor  of  Botany  at  Barnard 
C>oUef^,  an  actiye  worker  in  the  club.  Announcement  was  made  of 
the  gift  hj  Preddent  Ix)w  to  the  Botanical  Department  of  Columbia  of 
a  Taluahle  set  of  watercolon  to  illustrate  mushrooms,  the  work  of  the 
late  lamented  Wm.  Hamilton  (tibson. 

Prof.  Britton  made  a  re|>ort  relative  to  the  progress  of  the  Botanic 
Garden.  A  l>eginning  is  made  in  planting  the  systematic  herbaceous 
fpirden.  Eight  acres  are  set  aside  for  this  with  the  families  grouped 
ill  beds ;  the  intention  is  to  get  as  many  of  each  genus  together  as  will 
grow  in  this  climate  in  the  open.  Several  hundred  s|)ecies  are  already 
in  place,  and  quite  a  display  is  already  produced  by  the  beds  of  the 
Ranunculaoese,  (oro|)ositii%  Iridacetr  and  Crucifera*.  Seeds  of  some 
8,000  di^rent  s|)ecies  are  now  germinating,  including  2^40  species 
generously  tent  from  Kew.  These  will  lie  transferred  to  the  herba- 
ceous ganlen  as  scMin  as  ready.  Meanwhile  their  permanent  stake- 
labeb  are  in  preparation. 

The  paper  of  the  evening  was  by  Mr.  Marrhall  A.  Howe,  entitled* 
''A  Preliminary  (  ompariioin  of  the  Hepatic  Flora  of  California  with 
that  of  Europe  and  of  the  Eastern  Unite<l  States.** 

Mr.  Howe  alludeil  to  the  «listribution  of  (Vphalogia  /iimrri,  a  rare 
hepatic  of  Eun»pe,  freipient  in  the  roast  ranges  of  California,  and  oc- 
curring in  linnte<i  iiumlien*  in  a  few  localities  in  Ireland,  England, 
France  and  the  Mediterranean  region. 

Mr.  H«»we  presenttnl  the  fc»llowiiig  table  exhibiting  the  ooni|ianitive 
diatribution  mi  far  an  vet  kiuiwn  . 

1  aliftiriUA  (irmv  Manual  K«g. 


Total  mjfn*»rr  <if«»|»r«u^  77  IV* 

In  cfJcntntMi  with  \hv  HntUh  Nli^  :»l  or  44  |*er  r«»l.  7'*  or  '»4  \h*t  c^t^t. 

In  cmlrmJ  atil  iiorth<*rfi  K«iro|n* 4o  or  '►'.•  |»rr  »riii  1*1  or  »kJ  jK-r  vrui 

In  M*«!iirrrin»^n  ninuti 4'»or  '>'**  jMpr  t«*til  7**  or  '>4  |H'r  rt»tit. 

I'^ruliario  1'a.iiu   (  <«ii| *^\  or  lii  \*rr  »^nil 

In  ccHiini(Hi  wiih  the  tiray  Manual  Kr- 

ii«n  ;J7  or  4**  |»er  «t»nt. 

Peculiar  to  <irair  Manual  Kffcioti 40  or  *>  |»«>r  t-mi. 

In  coaicn«»n  wiifi  <  alifuriiia    U'i  or  '2'2  |>rr  t^rnt 

It  was  ahown  that  the  hepatic  Hura  of  California  has  more  in  com- 
mon  with  northern  and  central  Eun>|ie  than  Kiith  the  eastern  I'nited 
Htates,  and  it  still  mure  allied  to  that  of  the  Me^literranemu  region.  In 
particular  s|ieciei  of  Astorella  and  Kiccia  are  better  develofietl  in  Cali* 
fomia  and  southern  Euro|ie  than  in  iha  eastern  I'nited  Statea. 
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The  apparent  absence  in  California  of  Bazzania  and  Mjlia,  whidi 
are  especially  characteristic  of  medial  and  boreal  regions,  senres  to 

heighten  the  similarity  to  southern  Europe. 

The  paper  was  followed  by  exhibit  of  photomicrographs  of  sections 
of  Cryptomitrium,  illustrating  the  development  of  the  archegonia. 

In  the  discussion  following,  Prof.  Underwood  said  that  Hepatic  spe- 
cies are  most  numerous  in  the  Amazon  region  and  the  eastern  slope  of 
the  Andes  and  in  Java.  Insular  tropical  regions  have  furnished  many 
where  examined,  as  Cuba  and  Jamaica.  Quite  a  number  are  peculiar 
to  Australia.  New  Zealand  is  well-supplied  with  species.  Many  have 
been  recently  collected  in  Africa,  and  have  been  described  by  Herr 
Stephani,  of  Leipsic,  whose  industry  has  doubled  the  number  of  de> 
scribed  Hepaticse.  As  a  whole,  the  maximum  development  of  the 
Hepaticfe  is  tropical,  though  some  genera  and  certain  groups  within 
genera  are  wholly  high-temperate  or  subarctic. 

Prof.  Britton  remarking  the  indications  of  circumboreal  and  circnrn* 
tropical  distribution  of  certain  species,  referred  to  the  argument  for  an 
equatorial  distribution  of  flowering  plants  and  of  ferns,  and  queried  if 
there  were  anything  corresponding  among  Hepaticse.  He  expressed 
the  belief  that  it  is  the  immediate  environment  which  at  present  exerts 
the  principal  influence  on  distribution,  whatever  the  original  cause  or 
mode  of  distribution  may  have  been. 

Prof.  Underwood  referred  to  the  influence  of  the  Gulf  Stream  in 
permitting  the  existence  of  the  subtropical  genus  I^jeunia  on  the  coast 
of  Ireland,  a  genus  not  elsewhere  found  in  p]urope.  Comparing  the 
Hepaticae  of  Florida,  they  are  only  in  part  known  ;  a  few  species  are 
in  comnion  with  the  Appalachian  flora ;  most  of  the  Florida  he|>aiica 
are  close-creeping  forms  found  on  bark,  as  Frullania  and  I^jeunui, 
having  water  sacs  on  their  leaves  as  aid  in  resisting  drought.  Some 
tropical  Marc h a ntiacae  occur  in  Florida,  and  also,  especially,  species  of 
Rircla  and  Ant/ioceroM.  Thallocarpun  is  known  only  from  Florida  and 
South  Carolina.     Adjourneil  to  May  26. 

May  2G,  1897. — The  President,  Hon.  Addison  Brown  presided.  The 
evening  was  <levoted  to  a  lecture  by  Mrs.  Elizabeth  A.  Britton,  entitled 
**  The  Moss  Flora  of  the  Adirondack  Mountains,"  illustrated  by  lan- 
tern slides  prepared  by  Mr.  C.  H.  Van  Brunt,  and  also  by  about  150 
mounted  sheets  displaying  specimens  collected  by  Mrs.  Britton  in  the 
vicinity  of  Adirondack  Lodge  and  I^ake  Placid  in  the  years  1892. 1894 
and  1896.  Their  various  habitats  were  described,  with  the  story  of  a 
climb  up  Whiteface.  About  30  rare  species  were  enumerated,  includ- 
ing Raphidostefjium  jameiii  not  previously  reported  from  New  York 
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State,  and  Bryum  coneiunatiim,  found  only  once  before  in  the  United 
Sutes.  Duplicates  of  Mrs.  Britton's  collection  have  been  deported  at 
the  State  Herbarium  in  Albanj,  the  main  collection  having  been  pre- 
sented Ut  the  Herbarium  of  Columbia  Universitj.  Partial  sets  were 
sent  to  the  Brooklyn  Imttitute,  Cornell  UniVersitj  and  other  collec- 
tions. 

After  discussion  bj  Mr.  A.  P.  Grout,  Mrs.  Britton  and  others,  the 
Club  adjourned  to  the  second  Tuesday  tn*October,  field-meeting  con- 
tinuing meantime  on  Saturdays. — Edwari>  6.  BrROEM,  Secretary, 


SCIENTIFIC  NEWS. 

The  College  of  Agriculture  of  the  University  of  California  at  Berke- 
ley was  recently  destroyevl  by  tire,  the  loss  amounting  to  $20,000.  The 
building  was  of  comparatively  little  value  a*  the  department  had  out- 
gn>wn  it. 

Xatuml  Srimcr  again  chaiigeii  publiihers.  With  the  beginning  of 
the  eleventh  volume  this  valuahh*  journal  will  Ik*  issued  from  the  prens 
of  J.  M.  I>ent  A'  (*o.,  G7  St.  Jaiiien  St..  I^mdun. 

Uocf^nt  .\  p|M  tint  men  tn,  Anicrit^a  :  Kohort  K.  Y(»iind.  asiii4tant  biolog- 
ist in  the  de|mrtti)<*nt  of  Agriculluro ;  Frederirk  L.  Kanst»ine,  as^i^taiit 
geologist  on  the  V.  S.  (MH)logirnl  Survey  :  Herln-rt  KichanU.  Iut4>r  in 
botany  in  ( 'olumhia  University  ;  Jsa.  H.  Mc(tn*g(»r,  luuittant  in  zcMilogy 
Columhiii  rniver^ity  ;  I>r.  Fre<lerick  I).  I^nilH.*rt,  asrif^tant  in  biology. 
Tufti*  College  ;  ('  II.  Towmtend,  chief  of  (ii?ii»itin  of  tinheries,  U.  S.  Fi»h 
(\>nimi<«iion  ;  I)r.  H.  M.Smilh.ehief  of  thedivii«ionof^ientifieen<|uiry, 
U.  S.  Finh  ('ontniiiwton  ;  J.  F.  Crawf<ird,dcm<»nstrator  of  experimental 
psychology  st  Princeton  ;  J.  II.  Pratt,  minerahigist  to  the  North  (*aro 
lina  C Geological  Survey;  T.  A.  Keaknnl,  state  ge<»l(»giiit  of  (*olorado. 
At  Johns  Ilopkinn  Cniversity:  I>r.  J.  M.  T.  Finney,  pn>fe!Mi«»r  of 
surgery;   I>r.  J.  K.  Humphrey.  asMM^ate  profeMs<ir  of  Ixitany  ;   I>r.  J. 

B.  Shattuck,  as»i^tAnt  in  geology;  I>r.  C.  K.  Hanleen,  assistant  in 
anatomy  ;  Mr.  F.  (*.  C4»nnant,  Hnici*  fellow  in  t<M>logy  ;  Mr.  Cleveland 
Ablie,  Jr.,  fellow  in  geol«>gy ;  Mr.  (t.  A.  I>rew,  fellow  in  bioh»gy ;  Mr. 

C.  W.  (ffn*ene,  f«*ll(»w  in  lii<»logy  ;  Mr.  J.  I#.  Nichols,  fellow  in  |>athology. 
Other  American  ap|x»intmentii  are  :  Dr.  C*harles  E.  liaecher,  profeaM>r 
of  hialorical  geology  at  Yale  University ;  Dr.  I>.  V.  I^rsson,  profcaaor 


752  The  American  Naturalist,  [Augutu, 

of  physical  geology  at  the  Lawrence  Scientific  school ;  Dr.  Charles 
Norris,  tutor  in  pathology  at  Columbia  University ;  Dr.  E.  B.  Cope- 
land,  assistant  professor  of  botany  at  the  University  of  Indiana. 

Germany:  Dr.  K.  von*Buchku,  director  of  the  department  of  scieo- 
tific  enquiry  at  the  sanitary  office,  Berlin  ;  Dr.  Jensen,  privat-docent  in 
physiology  in  the  University  of  Halle;  Dr.  Max  Siegfried,  profeeaor 
extraordinarius  of  physiology  at  Leipzig :  Dr.  Fritz  Noll,  profeasor  of 
physiology  at  the  University  of  Heidelberg;  Dr.  E.  Kaufmann,  pro- 
fessor of  anatomy  at  Bonn  ;  Dr.  Mlix  Walters,  professor  extraordinar- 
ius of  anatomy  at  Bonn  ;  Dr.  Ludwig  Heim,  professor  extraordinarius 
of  bacteriology  at  Marburg ;  Dr.  Noll,  professor  of  botany  at  Bonn ; 
Dr.  Siedeutopf  of  Gottingen  assistant  in  mineralogy  at  Grie&orald ; 
Dr.  Beckenkamp,  professor  of  mineralogy  at  Wiirzburg ;  Dr.  E.  A. 
Wiilfing,  professor  extraordinarius  of  mineralogy  at  Lubingen;  Dr, 
Paul  Samassa,  associate  professor  of  zoology  in  the  University  of  Heidel- 
berg. 

Austria :  Wladislow  Szy  monowicz,  professor  extraordinarius  of  histo- 
logy and  embryology  at  Lemburg ;  Victor  Folgner,  assistant  in  the 
botanical  institute  of  the  German  University  of  Prag;  Anton  Heioi, 
professor  of  botany  at  Agram ;  Dr.  Mijat  Kispatitch,  profe«or  of 
mineralogy  at  Agram. 

Great  Britain :  F,  F.  Blackman,  lecturer  in  botany  at  Cambridge. 

Other  Countries :  Dr.  J.  L.  Prevost,  professor  of  physiology  at 
Geneva ;  A.  Gihb  Martland,  of  the  Innusland  Geological  Survey,  geo- 
logist of  We8t  Australia  ;  Dmitri  Klenienz,  Curator  of  the  Museum  of 
the  Petersburg  Academy  of  Sciences  ;  Dr.  Velain,  professor  of  physical 
geography  in  the  University  of  Paris. 

Mr.  A.  Smith  Woodward,  of  the  paleoutological  defmrtment  of  the 
British  Museum  presents  an  appreciation  sketch  of  the  late  Professor 
Cope  in  the  June  number  of  Natural  Science. 

The  Academy  of  Natural  Sciences  of  Philadelphia,  is  trying  to  raise 
$50,000  to  purchase  the  paleoutological  collections  of  Professor  Cope. 
Since  the  fund  received  from  the  sale  of  the  collections  is  to  go  to  the 
Academy  for  the  foundation  of  a  professorship  of  paleontology  it  would 
seem  appropriate  that  the  collections  themselves  should  become  the 
pro|)erty  of  this  society. 

Fritz  Miiller,  well-known  for  his  investigations  upon  the  history  of  the 
white  ants,  the  embryology  of  Crustacea  and  especially  for  his  suggea- 
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tirt  little  voluoie  **  Fur  DarwiD  "  died  at  Blumenau,  Braril,  Maj  21, 
1897,  at  the  age  of  75. 

Dr.  John  Murray  had  jutt  opened  a  new  biological  station  at  Mill- 
port, on  the  Clyde. 


Prof.  Jacob  G.  Agardh,  of  Lund,  the  well  known  student  of 
weeds,  secures  the  gold  medal  of  the  Linnean  Society  of  London. 

From  Seienee  we  learn  that  the  United  States  Geological  Survey  has 
appropriations  for  the  present  fiscal  year  as  follows:  The  topograph- 
ical surveys  $175,000 ;  for  geological  surveys  and  researches  $100,000 ; 
for  investigation  of  coal  and  gold  in  Alaska  $5,000;  paleontology 
$10,000;  chemistry  $7,000;  gauging  streams  and  water  supply,  $50,- 
000;  numeral  resources  $20,000.  Besides  there  are  allowances  for 
ill ust rations,  printing,  etc.  The  tame  bill  also  appropriates  large  sums 
fbr  other  surveys  of  the  public  forest  lauds ;  Indian  Territory,  etc. 

The  Museum  at  Bergen,  Norway,  has  for  several  years  been  very 
active  and  now  is  to  be  enlarged,  the  government  furnishing  half  of  the 
$40,000  re(|uired  for  the  addition.  Over  50,000  people  visited  the 
museum  in  18%. 

The  Field  (  olumbia  Museum  of  Chicago,  has  purchased  the  Schott 
collection  of  planta. 

We  have  often  had  t»cca«ion  to  speak  of  appointments  to  scientific 
office  in  the  State  of  Indiana  and  Illinois.  Illinois  has  again  empha- 
siaed  the  domination  of  the  politician  in  these  matters  by  the  appoint- 
ment of  a  steaml>oat  agent.  Mr.  C.  H.  Crani,  to  the  ofllice  of  State  Oeol- 
ogtat  and  curator  of  the  state  museum  ;  while  Kentucky  is  adopting  a 
similar  course  if  the  recent  ap}>ointraent  of  (t.  W.  Stone,  a  lawyer  and 
a  politician,  to  Ih*  ins[»ector  of  mines  be  any  criterion. 

Natural  Science  makes  the  astonishing  statement  that  the  tanks  of 
the  I'ort  Evin  Biological  Station  now  oonuin  '*  a  cross  between  Myzine 
and  the  cod.'* 

Recent  Deaths:  Max  Sinlenis,  entomologist  at  Kupferberg,  Silesia 
Filipps  Tognini,  curator  of  boUny  in  the  University  of  Parb ;  M 
Thollen,  l>otaniit,  nt  I ^brev ill e,  Africa,  in  January  ;  G.  Gercke,  student 
ofdipteraat  Hamburg';  J.  li.  Bar  la,  director  of  the  Museum  at  Nina 
I)r.  Julius  Saclii,  pn^fe^mir  of  l>otany  in  the  Tniveniity  of  Wurtiburg 
Sir  f^lwanl  NVwiou,  ornilhulogiit ;  Abraham  dcr  Bartlett,  tufieriu 
tendent  <>f  the  I»n(loii  ZiMiIogical  Garden*. 
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An  importaot  change  has  been  effected  at  the  National  Mtiaeam  hj 
which  the  various  departments  of  the  institution  have  been  divided  into 
three  sections — anthropology,  biology  and  geology.  The  object  is  to 
secure  a  more  simple  administration  of  the  museum's  affairs. 

Head  curators,  each  with  a  salary  of  $3500  a  year,  have  been  ap- 
pointed from  the  present  museum  personnel,  as  follows :  Anthropology, 
Professor  W.  H.  Holmes ;  biology,  Dr.  Frederick  W.  True,  executive 
curator  of  the  museum,  which  office  he  will  also  retain ;  geology.  Dr. 
Creorge  P.  Merrill,  Professor  of  Geology  in  Columbian  University. 

A  herd  of  some  seventy  or  eighty  buffaloes  has  been  discovered  in  the 
northwestern  part  of  Buchel  County,  Texas. 

Trinity  University,  of  Toronto,  Ont.,  has  offered  the  honorary  degree 
of  D.  C.  L.  to  the  following  members  of  the  British  Association :  Sir 
John  Evans,  President  of  the  association ;  Lord  Rayleigh,  Lord  Lister, 
Sir  John  Lubbock,  and  Prof.  Forsy  the,  of  Cambridge. 

The  viticultural  services  of  .the  late  Professors  P.  Duchartrt  and  F. 
Laforgue  are  to  be  commemorated  by  marble  plates  in  the  houses  in 
which  they  were  bom.  Both  were  born  in  the  neighborhood  of 
B^ziers.    The  former  in  1806. 

Mr.  A.  W.  Bennett  has  been  appointed  by  the  council  of  the  Royal 
Microscopical  Society  to  edit  the  well  known  journal  of  the  society  pi^ 
viously  edited  by  Prof.  F.  J.  Bell.  * 

Dr.  C.  A.  White  and  Mr.  Charles  Schuchert  have  gone  under  orders 
from  the  U.  S.  National  Museum  to  join  the  Peary  expedition  to  the 
Arctic  regions.  Their  party  will  be  put  ashore  at  Disco  island  to 
explore  the  island  for  fossils,  while  awaiting  the  retum'of  Lieut  Pearv's 
vessel. 

Mr.  Ciirrie,  who  accompanied  Prof.  O.  F.  Cook  to  Liberia,  Africa, 
has  returned,  and  reports  that  a  large  collection  of  insects  and  ani- 
mals has  been  made.     Prof  Cook  is  ex|)ected  iu  August 
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BIoLocJY  AND  MEDICINE.* 
Hy  William  H.  Wklch,  M.  D.,  LL.  D. 

It  \»  a  ;;n'at  plen.Hure  to  briii^  hearty  congratulations  to  the 
Univereily  ami  tin*  city  of  Chicago  U|K)n  tlic  completion  of 
th«  Hull  Hiologit»al  Lal»oratorieJ».  This  Tiiiversity,  the  ofF- 
«pring  (»f  un(*xarn|>Ie<l  privatt*  inuniticeiice,  marvellous  in  its 
birth  an<l  infanry,  and  clfarly  (lestiiied  to  gnMit  achievements 
for  e<Iuratif»n,  for  s<ii-nci»  ainl  f(»r  humanity,  may  well  rejoice 
UfKin  this  orcasion.  liut  Miss  Culver,  by  her  lK?neficent  gift, 
has  eaninl  iIh*  gratitud**  not  of  thin  Cnivrrsity  alone.  l)Ul  of 
all  inten'steil  in  lUv  jirogn*>s  of  the  biological  8('ienr<»8.  A 
gift  of  MUtli  nnignitu«h-  i\s  this  oiu*.  devotetl  to  **  the  increase 
ami  ^|»rea«l  <»f  kiiiiwItMlgi*  within  the  tiehl  of  tin*  bio|i»gical 
wienceH  "  is  (»f  far  more  than  any  local  signiticanc<*.  It  must 
awakiMi  till*  cordial  interest  far  and  near  of  those  who  under- 
stand th«*  sfiijM*  iin<l  meaning  c»f  ihf  M'iences  of  organic  nature. 
What  i**  li«*n*  |danniMi  and  ha*<  already  hem  ac*rompli>he«l, 
give?*  a'-^urane*'  timi  the  wishes  of  th»'  donor  and  the  expeeta- 
lions  i»f  oth«r*-  will  be  amply  fulfilled,  and  that  in  theM*  labor- 
atories in  uini'^ual  m«-aHure  will  knowledge  of  the  fi»rms  an<l 
activiti«-s  (»f  living  things  grow  and  hence  b<*  ditlusiMl. 


*  Addrrw  ilrli\rrfl  at  thi*  <lnli«*alii>fi  nf  th«*  lluH  llii>l«i|n<'«l  IjitxiniioH^  at 
tb«  rnlTPf^ilT  of  (  hi.  shTo    .liilr  :*.  l-^VT 
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Laboratories  are  now  so  universally  recognised  as 
for  the  systematic  study  and  advancement  of  all  physical  and 
natural  sciences,  that  we  can  hardly  realize  that  they  are  al- 
most wholly  the  creation  of  the  last  three-quarters  of  the  pres- 
ent century.  With  the  awakening  of  scientific  thought  in 
Western  Europe  in  the  fifteenth  and  sixteenth  centuries,  nat> 
ural  phenomena  again  began  to  be  studied  by  those  methods 
of  exact  observation  and  experiment  which  had  received  their 
last  fruitful  application  centuries  before  in  the  hands  of  the 
natural  philosophers  and  physicians  of  Greece  and  Alexandria. 
For  the  purposes  of  such  study,  learned  academies  and  socie- 
ties were  founded,  botanical  gardens  were  planted,  explora- 
tions and  collections  of  natural  curiosities  were  made,  appara- 
tus was  devised  and  individual  investigators  had  their  scientific 
workships.  All  of  these  material  circumstances  greatly  pro- 
moted scientific  inquiry  and  discovery,  but  with  one  exception 
they  did  not  lead  to  the  formation  of  laboratories  freely  open 
to  students  and  investigators.  The  exception  was  the  estab- 
lishment of  laboratories  for  the  study  of  human  anatomy. 

It  is  of  no  little  interest,  both  for  the  history  of  biology  and 
for  that  of  science  in  general,  that  the  first  laboratory  for  the 
training  of  students  was  the  anatomical  laboratory.  For  over 
six  hundred  years  there  has  been  at  least  some  practical  in- 
struction in  anatomy,  and  for  over  three  hundred  years  there 
have  existed  anatomical  laboratories  for  students  and  investi- 
gators. Until  the  end  of  the  first  quarter  of  the  present  cen- 
tury there  was  no  branch  of  physical  or  natural  science,  with 
the  exception  of  anatomy,  which  students  could  study  in  the 
laboratory.  Only  in  this  subject  could  they  come  into  direct 
personal  contact  with  the  object  of  study,  work  with  their  own 
hands,  investigate  what  lay  below  the  surface,  and  acquire 
that  living  knowledge  which  alone  is  of  real  value  in  the 
study  of  natural  science. 

The  era  of  modern  teaching  and  investigating  laboratories 
was  ushered  in  bv  the  foundation  of  one  devoted  U>  another  of 
the  biological  sciences.  In  1824  Purkinje  established  a  phy- 
siological laboratory  in  IJreslau  which  antedated  by  one  year 
Liebig's  more  famous  cbemical  laboratory  in  Giessen.      This 
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latter,  however,  which  is  usually,  and,  as  we  have  seen,  not 
quite  correctly,  considered  to  he  the  first  of  modem  teaching 
laboratories,  exercised  the  determining  influence  U|>on  the 
ectablishment  and  organization  of  scientific  laboratories  in 
general.  The  significance  of  Liebig's  memorable  laboratory 
is  that  it  provided  n  place,  furnished  with  the  needed  facilities 
and  under  coin[>etent  diri^ction,  freely  open  to  proi>erly  pre- 
paretl  students  and  investigators  for  ezi»erimental  work  in  the 
entire  field  of  tlie  science  to  which  it  was  devoted.  Such  an 
impressive  illustration  of  the  value  of  laboratorii^s  for  instruc- 
tion and  research  could  not  fail  to  be  followed  by  other  depart- 
ments of  science.  In  this  movement  for  the  establishment  of 
laboratories,  GtTmany  has  l>een  from  the  beginning  the  leader, 
and  by  their  instrumentulity  she  has  secured  the  palm  for 
scientific  education  and  discovery. 

We  owe  es|»ecially  to  Ixjuis  Aga.ssiz  the  introduction  into 
this  country,  fifty  years  ago,  of  laboratory  methods  in  biologi- 
cal study,  but  it  is  only  within  very  rwcent  years  that  nearly 
the  whole  field  of  biology  lias  been  represented  among  us  l)y 
laboratories  worthv  of  the  name.  To  the  small  number  of 
suitably  equip|KHl  biological  laboratories  existing  in  this  coun- 
try those  whosi*  o|KMiing  we  are  assembled  to  eelelirale,  make 
a  most  notalile  ad<lition,  unsurpa.HS4»<I,  I  lK*Iieve,  in  construc- 
tion, in  e<|uipment,  in  plan  of  organization,  and  in  opportuni- 
ties for  scientific  work. 

Mo<lern  lalK>nit4»ries  have  completely  rcvoIutioniz<*<l  during 
the  past  half  century  Xhv  material  conditions  under  which 
scientific  work  is  proH<*cuted.  They  have  bt»en  the  great  instru- 
ment of  the  unexampl«^l  progress  of  the  physical  and  natural 
sciences  during  thi^  period.  Their  e<lucational  value  cannot 
well  U*  oven-stiinatrd.  They  impart,  or  should  impart,  to  the 
8tu«lent  S4iinething  of  the  scientific  habit  of  thought  which  is 
no  IcKx  valuablr  in  daily  lift*  and  in  other  pursuits  than  in 
•ciencf*.  At  th**  pn*y»!jt  dav  no  Tniversitv  can  hohl  even  a 
reji|>ectal»l«'  place  in  x\iv  march  of  education  and  progn*v*  unles- 
it  is  provi'ltMl  with  Miitaltli*  scientific  lalK>rat(»n<*s.and  it  is  one 
of  the  glorie?*  of  thi^  Iniversity  that  this  conception  pr«»vaih'<l 
and  Ixin*  friiit  at  it**  inception.      The  (*stablihhinent  and  sup- 
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port  of  good  laboratories  require  large  outlays  of  money,  and 
it  is  chiefly  this  requirement  which  calls  for  endowments  of 
Universities  far  surpassing  anything  needed  but  a  few  yean 
ago.  But  the  benefits  to  mankind  derived  from  such  endow* 
ments  outweigh,  beyond  all  computation,  the  money  expended 
which,  as  has  been  truly  said,  is  "  a  capital  placed  at  a  high 
rate  of  interest." 

One  sometimes  hears  the  remark,  and  it  is  of  course  true, 
that  large  endowments,  palatial  building8,8plendid  laboratorits 
do  not  make  a  University.  The  breath  of  life,  the  vitalizing 
principle,  must  come  from  those,  both  teachers  and  studenlt, 
who  work  within  their  walls.  If  the  phenomena  of  nature 
could  be  learned  by  contemplation  and  by  hearsay,  that 
famous  University  which  consisted  of  a  log  with  Mark  H<^ 
kins  at  one  end  and  the  student  at  the  other,  might  exist  some- 
where outside  of  the  imagination.  But  knowledge  of  nature 
is  not  to  be  acquired  otherwise  than  by  observation  and  exper* 
iment,  for  which  the  facilities  at  the  end  of  a  log  are  some- 
what inadequate.  The  great  teachers  and  investigators  are 
likely  to  be  attracted  to  those  Universities  where  the  re- 
sources and  opportunities  for  their  special  work  are  the  most 
ample. 

Laboratories  are  only  workshops ;  that  which  is  of  vital  im- 
portance is  what  is  done  within  them.  Provision  has  been 
made  in  the  Hull  Laboratories  for  the  cultivation  of  all 
departments  of  what  is  ordinarily  called  biology.  The  domain 
of  biology  embraces  all  living  things,  both  vegetable  and  ani- 
mal. Of  vital  manifestations  it  is  only  some  of  the  mental 
operations  and  doings  of  human  beings  which  the  biologist  at 
present  excludes  from  his  survey,  and  even  this  self-sacrificing 
curtailment  of  his  province  may  not  be  enduring. 

The  main  directions  of  biological  study  relate  to  the  forms 
and  anatomical  structure,  however  minute,  of  living  organ- 
isms, to  their  functions  or  activities,  to  their  developmental 
history,  both  individual  and  ancestral,  to  their  systematic  affi- 
nities and  classification,  and  to  their  distribution  over  the 
globe  in  present  and  in  former  geological  epochs.  This  vast 
field  of  study  is  far  more  than  can  be  compassed  by  one  man, 
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however  versatile  and  industrious,  or  in  one  laboratorv.  It 
necessitates  such  s|»ecialization  and  subdivision  of  labor  as  is 
representee!  by  these  laboratories  and  by  those  ap|>oin ted  to  con- 
duct the  work  in  them. 

All  that  relates  to  the  vegetable  kingdom,  whether  it  be 
anatomical,  physiological  or  paleontological,  is  included  under 
botany.  The  hi.storical  development  of  this  science  has  l>een 
far  more  consistent  and  svmmetrical  than  that  of  animal 
biology.  In  the  latter  the  central  position  is  approjiriately 
occupiiH]  by  zoology  in  the  widest  sense.  Unfortunately  the 
term  zoology  has  not  had  the  same  comprehensive  meaning  in 
reference  to  animals  that  botany  has  in  reference  to  plants, 
but  there  is  a  growing  tendency,  which  I  am  glad  to  see  is 
here  n»cognize<l,  to  include  under  the  <le«ignalion  "  zoolog}*  " 
more  and  more  of  animal  biology,  and  especially  to  discard 
the  artificial  distinction  Wtwe<»n  zoology  and  comparative 
anatomv,  a  distinction  which  can  be  traced  historicallv  to  the 
early  development  and  exceptional  position  of  human  anat- 
omy, to  which  I  have  already  alludt^d.  Not  less  important 
than  the  stu<ly  of  organized  form  and  structure,  and  insi^para- 
bly  intertwined  with  it.  is  that  of  physiology,  which  concerns 
itaelf  with  thf  proj^erties  and  actions  of  living  IxMngs.  Sul»or- 
dtnate  to  physiology,  but  still  deserving  recognition  as  a  s|k*- 
ctalized  biological  srienr**.  is  physiological  chrmistr}\  which  is 
most  fruitfullv  cultivattMl  bv  oiu*  trainetl  both  as  a  ch(*mi>t 
and  as  a  l»iologist,  who  giv«*s  his  whole  time  to  thr  subject. 
The  studv  of  the  structure  and  functions  <»f  the  nervous  svstem 
has  be<*ome  s<»  **peciali/.e<l  an<l  has  .-uch  important  relations  to 
|«ychology,  that  neurology  has  here  receive<l  sp<M*ial  recogni- 
tion as  a  separate  department.  The  same  is  true  of  paleontol- 
ogy, whi<*h  form"*  a  conntH*ting  link  lK*tweeii  biology  and 
geology,  and  which  has  shrd  most  valuable  light  ufHiu  funda- 
mental problem^  concerning  th«*  origin  and  development  of 
animals  and  plants. 

There  an*  some  who  »i«t»  in  the  S4»tting  up  of  all  of  these 
divisi(»ns  and  Mtil»division*^  of  biologjcal  M*ience  |KM'uliar  perils 
reiulting  from  the  Mv«Tance  of  natural  relations  and  lo«4«<  of 
|ieri|»ective.      This  is  iIh-  familiar  cry  of  the  general  worker 
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against  the  specialist,  a  cry  which,  however  loudly  uttered, 
will  not  be  heeded.  Where  proper  organization  exists,  I  do 
not  share  these  apprehensions.  The  principle  of  specialization 
and  subdivision  of  labor  has  been  the  great  factor  in  scientific 
progress.  Whenever  a  body  of  scientific  knowledge  has 
reached  a  stage  of  development  in  which  its  extent  is  consid- 
erable  and  its  problems  and  the  methods  of  attacking  them 
are  special,  it  is  convenient  and  proper  to  recognize  it  as  a 
branch  of  science  whose  interests  will  be  best  furthered  bv 
workers  specially  trained  to  its  service. 

But  while  conceding  to  the  fullest  extent  the  practical  bene* 
fits  which  attend  the  separate  cultivation  of  different  depart- 
ments of  biology,  I  would  even  more  strongly  emphasize  the 
essential  unity  of  the  biological  sciences.  In  essence  these 
sciences  constitute  but  one  science,  and  the  great  service  of  the 
word  "  biology  "  in  its  present  use  is  to  embody  this  concep- 
tion. The  fundamental  problems  everywhere  in  biology  are 
the  same,  the  determination  of  the  structure  and  the  p^ope^ 
ties  and  the  laws  controlling  them  of  living  matter.  In  what- 
ever department  knowledge  be  gained  as  to  these  fundamental 
questions,  it  is  a  contribution  to  all  departments  of  biology. 
The  expansion  of  our  knowledge  brings  closer  together  all 
physical  and  natural  sciences,  physics  with  chemistry,  and 
both  with  biology.  It  is  of  incalculable  advantage  that  the 
surfaces  of  contact  between  the  different  branches  of  biological 
study  should  be  kept  clearly  in  view,  and  that  knowledge 
gained  by  one  should  be  made  readily  available  for  others. 
Hence  it  seems  to  me  that  the  general  plan  of  organization  of 
these  laboratories,  providing  as  they  do  for  special  develop- 
ment in  all  proper  directions  of  biological  study,  while  retain- 
ing the  conception  of  biology  as  one  science,  is  eminently 
wise. 

It  would  be  a  hopeless  task  for  me  to  attempt  to  indicate  to 
you  all  of  the  more  important  questions  in  which  biologist?  at 
the  present  time  are  especially  interested,  even  if  I  were  my- 
self familiar  with  them  all.  They  penetrate  into  all  provinces 
of  life  and  relate  to  such  matters  as  the  complex  organization 
of  cells,  the  problems  of  heredity  and  <levelopment,  the  catises 
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of  variation  in  living  organisms,  the  influence  of  physical  and 
chemical  agencies,  and  in  general  of  environment,  upon  the 
behavior  of  living  cells  and  organisms,  the  relations  of  micro- 
organisms to  fennentation  and  disease,  the  finer  architecture 
of  the  central  nervous  svstem,  and  countless  other  themes. 
An  especially  interesting  an<l  new  direction  of  development,  to 
which  the  biological  department  of  this  University  has  made 
important  contributions,  is  the  application  of  the  experimental 
method  to  the  solution  of  certain  morphological  problems. 
From  this  source  we  may  reasonably  expect  valuable  light  to 
be  thrown  u|>on  the  great  problems  of  development,  variation 
and  heredity,  and  thereby  we  may  acquire  a  clearer  and  more 
accurate  insight  than  we  now  possess  into  the  factors  con- 
cerne<!  in  organic  evolution. 

No  branch  of  human  knowledge  exceeds  in  interest  and  im- 
portance the  study  of  biol<»gy  ;  none  has  made  greater  advances 
during  this  century  of  scientific  progress ;  none  is  of  more  im- 
|>ortance  to  human  wclfiire;  wmv  has  more  deejjly  impressed 
modern  philosophic  thought.  Biology  has  profoundly  influ- 
enced nmn*s  attitude  toward  Natun*  and  the  views  as  to  his 
own  jHisition  in  the  scale  of  being.  It  has  important  bearings 
uj>on  84K?ial  and  moial  questions.  With  true  religion  it  has 
no  contest,  whatever  may  have  been  its  influence  upon  dog- 
matic theology.  It  reveals  the  marvellous  fitness  of  organic 
nature,  and  it  cultivates  one  of  th<»  finest  human  sentiments, 
the  love  of  nature.  Who  but  a  biologist,  who  wns  also  a  i>oet, 
could  have  sung  of  the  chamtK»re<l  nautilus? 

"  Yt»ftr  ftflrr  vr«r  l»rh«'l«l  ihc  •ileiit  loil 

That  •prt'mil  hi*  lu>tr<Mi*  tM»4l  ; 

Still,  AH  the  «|»irml  ffrrw. 

Mr  \vfX  the  \ttkttl  yt-mr*  dvellitiK  for  thr  nrw, 

Motr  with  %*t(i  %t«  p  it*  *hiiiiti^  anhvAV  thruuf  h, 

liuilt  u|>  it*  idle*  <liM»r. 

MrHrhril  in  hit  |iu»t-fMUfitl  honir.  and  knew  thr  old  no  niorr." 

To  tho«e  who  M'ck  the  practical  utilitv  of  s<*iciititic  studv 
biology  can  show  its  triumphs,  but  here  as  el.nc where  in  science 
the  important  disrovrrie>  which  have  found  u^<•ful  applica- 
tioni  have  Immmi  made  by  the  «levotees  of  pure  science  rather 
than  by  those  who  nuike  technical  utility  their  gui<ling  prin- 
ciple. 
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No  more  strikiDg  illustration  of  the  practical  benefits  con- 
ferred by  biological  discoveries  can  be  given  than  that  derived 
from  the  investigation  of  those  lowly  micro-organisms  which 
are  partly  our  friends,  the  preservers  of  the  very  existence  ct 
life  upon  this  globe,  and  in  smaller  part  our  enemies,  the 
causes  of  infectious  diseases.  It  would  be  a  long  story  should  I 
attempt  to  rehearse  the  useful  discoveries  in  this  domain ;  how 
Pasteur  saved  the  silkworm  industries  of  France  by  his  studies 
of  a  microscopic  parasite;  how  agriculture  and  dairies  and 
industries  concerned  with  fermentative  processes  have  been 
benefited ;  how  preventive  inoculations  have  saved  the  lives 
of  thousands  of  animals ;  how  surgery  has  been  revolutionized 
by  Lister's  application  of  Pasteur's  discoveries;  how  the  scien* 
tific  study  of  immunity  has  opened  up  new  vistas  in  prevent- 
ive and  curative  medicine,  as  exemplified  by  the  antitoxic 
treatment  of  diphtheria  and  preventive  inoculations  for  rabies, 
which  have  led  to  the  saving  of  untold  thousands  of  human 
lives.  All  of  the  money  ever  expended  for  the  promotion  of 
biological  science  has  been  repaid  a  thousand  fold  by  the  use- 
ful applications  of  biological  discoveries,  and  in  making  this 
statement  in  this  presence  I  trust  that  I  shall  not  be  thought 
for  a  moment  to  countenance  that  Philistine  view  of  science 
which  would  estimate  its  value  in  money  or  in  immediate 
practical  utility. 

I  have  already  had  occasion  to  touch  ui)on  another  side  of 
biology,  which  is  not  at  present  here  provided  for  and  which 
may  not  be  so  familiar  to  all  as  a  biological  science.  I  refer 
to  jKithology  or  the  study  of  life  in  its  abnormal  forms  and 
activities.  This  is  the  pure  science  of  medicine  as  distinguished 
from  the  art  of  healing.  It  is  just  as  truly  a  department  of 
biology  as  is  the  study  of  normal  life.  The  relations  of  patho- 
logy to  practical  medicine  are  so  intimate  that  the  broader 
conception  of  this  science  as  a  part  of  biology  is  not  always 
appreciated.  Nevertheless  pathology  may  be  cultivated  as  a 
science  no  more  subordinated  to  practical  ends  than  is  any 
other  natural  science.  Its  subject  matter  is  any  living  thing 
which  deviates  from  the  normal  condition.  Its  province  is  to 
investigate  abnormal  structure,  disordered  function  and  the 
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causes  of  these  abnormalities.  Pathological  biology  must  rest 
upon  a  knowledge  of  normal  biology.  I^tween  these  two  great 
divisions  of  biology  no  sharp  lines  of  demarcation  can  l>e 
drawn.  The  province  of  one  encroaches  at  many  |>oints  upon 
that  of  the  other  and  they  are  capable  of  yielding  each  other 
mutual  aid. 

Although  certain  directions  of  pathological  study  can  be 
followe<l  in  a  University  inde{>endently  of  a  medical  school, 
the  natural  environment  of  a  pathological  laboratory'  is  the 
medical  scIhk>1  and  hospital,  where  it  can  obtain  the  necessary 
material  for  study.  Here  only  can  pathology  flourish  in  '\i& 
^ntiretv. 

At  the  exercises  connected  with  the  laying  of  the  comer 
stones  of  thi«e  laboratories,  President  Har})er  uttiTed  these 
significant  words:  **  In  laying  these  corner  stones  to-day  we 
are  laying  tlu*  foundations  of  a  s<*h(M)l  of  medicine,  for  aside 
from  the  <listinct  work  outlined  in  each  department  there  is 
that  great  and  iin|>ortant  tKTvice  to  bi*  renflered  in  the  t*stahlibh- 
ment  of  a  school  of  nuMlicine,  the  chief  work  of  which  shall  be 
investigation."  It  will  not  therefore  be  out  of  place  at  the 
de^lication  of  thfso  laboratories  if  I  say  a  few  words  concerning 
their  relations  to  tlu*  pro|K>sed  8ch<M>l  of  medicine  and  the  nei*d 
of  such  a  Si'hool. 

A  university  \>  the  historical  and  pr<»p<-r  place  for  the  estal>- 
lishment  of  a  mrdioal  s<'h<M)l.  Before  tht*re  was  a  M*h(K)l  of  law 
at  liologna  or  of  theology  at  Paris,  there  was  a  school  of  metli- 
cine  at  Snleriium.  For  centuries  all  that  there  was  of  bio|(»gy 
was  to  Ix*  found  in  the  medical  facultv.  The  union  between 
meilical  s<*Imm)1  and  university  i^of  mutual  advantiige  and  eaeh 
receives  r^nou  n  from  the  other.  The  <Iistinction  of  great 
universities  has  (»fteii  rested  in  \M)  small  measure  u|M»n  their 
nuNliial  faculties,  as  witness  su<'h  nanus  as  Johannes  Muller, 
Virchow,  I>uHoij.-Kt  yiiiMnd,  Ludwig,  Kolliker.  to  im  ntion  only 
a  few  biidogi^ts.  The  advantages  to  the  medical  scIhhiJ  nf  this 
union  are  manifold.  Among  the  more  important  ot  theM*  nniy 
lie  menth'iKMl  tin*  eneouragenient  <»f  re.**4"areh.  the  development 
<if  the  jMiuntilie  -pint  iiiid  of  university  ideaU,  the  pro|H*r 
maintenance  of  lalMirat4»ries.  contact  with  other  de|kaitments(»f 
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science,  economy  of  organization,  and  improved  methods  of 
instruction.  To  secure  these  advantages  the  union  must  be  a 
real  one.  There  is  no  saving  grace  in  merely  calling  a  medical 
school  a  department  of  a  university.  The  medical  school  must 
be  a  vital,  integral,  co-ordinate  part  of  the  university.  It 
should  also  be  said  in  this  connection  that  the  granting  of  the 
doctor's  degree  is  the  function  of  a  university  and  it  is  a  usur- 
pation for  it  to  be  assumed  by  independent  medical  schoob 
responsible  to  nobody. 

Medical  science  and  art  rest  upon  a  knowledge  of  anatomy 
and  physiology  and  these  latter  subjects  are  included  in  the 
special  medical  studies.  But  before  undertaking  these  special 
studies  it  is  in  every  way  desirable  that  the  students  should 
have  had  a  liberal  education  which  includes  a  fair  training  in 
physics,  chemistry  and  general  biology  with  the  ability  to  read 
French  and  German.  You  not  only  have  here  all  that  is 
requisite  for  the  training  preliminary  to  medical  education, 
but  you  have  in  these  biological  laboratories  the  foundation  of 
a  medical  school  and  a  part  of  the  superstructure.  The  use- 
fulness of  these  laboratories,  great  as  it  is  under  existing  condi- 
tions, would  in  my  judgment  be  still  further  enhanced,  espe- 
cially in  certain  departments,  by  association  with  a  medical 
school,  and  I  need  not  emphasize  the  enormous  value  which 
the  medical  school  would  derive  from  them. 

Not  only  this  University  but  also  the  city  of  Chicago  by  its 
size  and  situation  offers  peculiarly  favorable  conditions  for  the 
foundation  of  a  great  medical  school  such  as  is  here  contem* 
plated. 

The  present  state  of  the  science  and  art  of  medicine  and  of 
medical  education  renders  especially  urgent  the  claims  of 
higher  medical  education.  Medical  science  has  made  enor- 
mous strides  during  the  last  two  decades.  The  present  is  a 
period  of  great  and  fruitful  activity  in  medicine.  New  points 
of  view  have  presented  themselves.  Problems  of  the  highest 
importance  to  science  and  to  humanity  are  awaiting  only  suit- 
able opportunity  and  patient  investigation  for  their  solution. 
Methods  of  the  laboratory  are  now  applied  to  the  practical 
study  of  disease  for  j)urj>oses  of  diagnosis,  prognosis  and  treat* 
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ment  The  practice  of  the  healing  art  is  a  far  more  scientific 
and  rewarding  pursuit  now  than  formerly.  The  great  discover- 
ies relating  to  the  agency  of  micro-organisms  in  tlie  causation 
of  disease  have  given  a  firm  basis  to  preventive  medicine, 
which  has  as  yet  been  able  to  utilize  only  a  relatively  small 
part  of  the  available  knowledge. 

To  the  new  conditions  medical  education  has  as  yet  only 
im|)erfi»ctly  adjusted  itself.  The  great  need  of  our  medical 
schools  is  the  establishment  of  thoroughly  e<)uip|>ed  and  well 
organized  laboratories  and  these  require  endowments  which 
none  in  thin  country  iKjssess  to  any  adequate  extent  and  few 
possess  at  all. 

While  the  primary  aim  of  a  medical  school  is  to  train  prac- 
titioners of  medicine  and  .surgery,  a  great  medical  school 
should  also  a<lvance  the  science  and  art  of  me<licine.  This  art 
is  becoming  in  increasing  degree  applied  science,  and  it  cannot 
be  fully  acquireil  without  training  in  the  biological  me<iical 
sciences.  I  tliink  that  in  a  four  vears  meilical  courst*  the 
first  two  vears  should  be  devote*!  to  the  Mtu<lv  of  the  funda- 
mental  intMlical  sriences,  .«<uch  as  human  anatomy,  phyMology, 
physiological  chemistry,  pharmacology,  and  pathology,  and 
the  last  two  to  .strictly  profe.ssional  training  in  practical  metli- 
cine.  Murgery  and  obstetrics.  It  is  «»ne  of  the  most  im|K)rtant 
problems  of  medical  educatitm  to  maintain  the  pro|»er  balance 
between  the  purely  technical  training  in  the  n)edi<*al  art  and 
the  study  of  the  medical  sciences.  The  cultivators  of  pure 
science  in  this  or  anv  other  universitv  neeil  have  no  fear  t!;at 
the  intn»(lurtion  of  a  medical  department,  (organized  in  accord- 
ance with  the  pn»sent  state  of  me^lical  science,  an<l  to  meet  the 
existing  nc*eds  of  medical  tNlucatii>n,  will  bring  any  elements 
unstiiteil  to  the  highest  university  ideals. 

A  Huitably  endowed  medical  sch<K>l  united  with  a  university 
has  to-day  in  this  eoiintry  unequaled  op|M»rtunities  t4»  achieve 
succes**.  and  to  <-onftr  a  great  service  u|K>n  me<li(*ine  and  U|K)n 
humanity.  The  ikmhI  of  sueh  si'IkkiIh  is  everywhere  recognized 
by  the  medi<'al  profe>sion  which  would  give  to  their  establii^h- 
ment  entlni«*iastic  ^^tipport. 
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For  this  purpose  you  will  need  large  endowments.  You  will 
require  a  hospital  with  dispensary  service.  This  need  not  be 
a  very  large  hospital,  but  it  should  be  entirely  under  your 
control.  You  will  require  additional  laboratories  of  pathology, 
hygiene,  pharmacology,  and  physiological  chemistry.  The 
teachers  selected  should  be  also  investigators  and  those  engaged 
in  the  scientific  departments  should  be  well  paid,  so  that  they 
can  give  their  whole  time  to  their  subjects. 

Medical  education  has  not  been  a  favorite  object  of  endow- 
ment. Its  needs  are  very  imperfectly  understood  by  the  com- 
munity, and  our  medical  schools  in  the  past  have  for  the  most 
part  not  been  such  as  to  encourage  their  support  by  private 
beneficence.  But  these  conditions  are  changing  as  witness  the 
names  of  such  benefactors  of  medical  education  as  Johns  Hop- 
kins, Vanderbilt  and  Mary  Garrett. 

^  Every  one  who  has  a  patriotic  pride  in  seeing  this  country 
take  its  proper  place  in  the  great  movement  forward  in  medical 
science  and  education,  would  rejoice  to  see  here  in  connection 
with  this  University  and  in  Chicago,  such  a  medical  school  as 
I  have  endeavored  to  indicate.  In  no  other  direction  could 
this  University  expand  with  greater  promise  of  usefulness  and 
renown,  than  in  the  promotion  of  the  highest  medical  educa- 
tion. With  the  unbounded  energy  and  will  of  this  University 
and  of  this  citv,  never  content  with  what  has  been  accom- 
plished,  however  wonderful,  but  building  for  the  future,  it  is 
not  too  much  fo  say  that  you  could  attain  something  greater 
and  better  than  has  been  hitherto  achieved. 

In  conclusion,  I  desire  to  express  the  hope,  indeed  the  con- 
viction, that  the  Hull  Biological  Laboratories,  which  are  now 
open  for  active  work,  will  fulfil  their  high  promise,  will  be 
guided  by  wisdom,  will  cherish  high  ideals,  will  contribute 
abundantly  to  knowledge,  will  be  a  centre  to  which  students 
will  wander  from  far  and  near,  will  be  a  fortress  of  sound  bio- 
logical thought  and  education. 
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HAIR   AND  FEATHERS. 

By   J.   S.    KiNGHLKY. 

Btnl:}  and  mAinmals,  the  highest  groups  of  the  whole  animal 
kingdom,  are  sharply  marked  off  from  each  other  and  from 
all  other  vertebrates  by  their  tegumentary  structures, 
feathers  in  the  one  grou[%hair  in  the  other.  Naturally  struct- 
ures so  characteristic  and  evident  as  these  have  been  made  the 
subject  of  numerous  investigations,  but  the  more  rei*ent  and 
more  thorough  studies  have  l>een  published  almost  exclusively 
in  Ueruuin,  and  hence  a  summary  of  these  may  be  acceptable 
to  American  readers.  In  the  preparation  of  the  following 
account  the  recent  able  review  bv  Professor  Keibel*  has  been 
freely  use^l. 

In  the  skin  of  the  higher  vertebrates  twt)  distinct  portions 
may  be  ret'ognized,  diHtTing  in  origin,  structure,  etc.  The 
outer  of  thfse  layers,  tlie  epitlermis,  aris4*s  from  the  ectodermal 
la%*er  of.thr  rmbrv*!,  whil«»  the  oth^'r  laver.  thf  cutis  or  dermis,* 
has  it>  origin  in  the  mur^iderm  uneseiicliyme).  Wii^n  fully 
ilevelo|K-d  tlie  epidermis  consists  of  a  basal  layer  of  cells  n-*»t- 
ing  on  the  dermis  and  receiving  nouri?4linient  {ro\n  it.  Hy 
continual  growth  and  ronsiMjUi-nt  <livi«*i<in.  this  basal  lay«'r 
produces  other  colls  which  cnuw  to  lie  outside  it,  but  thesi» 
more  su|H-rlicial  |Mirti<»ns,  rcmoviil  fnan  any  fcfnl  .•*upply,  *io 
not  grow  or  divid*-.  but  dit*.  dry  up  and  become  hardcntnl  into 
a  hornv  cutictilar  lavrr  which  i;raduallv  wears  awav  and  i*^ 
asconstantlv  reiicwtnl  from  InMiciith.  (>titf*idi*  of  this  cuticular 
layer  comes  a  third  layer.  thiM^pitriihium.  only  a  single  cell  in 
thickness,  which  is  lo*«t  in  th«'  mammals  at  a  vrrv  tarlv  date, 
but  which  |M*r8ists  until  a  later  >tage  in  bird^. 

The  dee|»er  layer  n(  the  >kiii,  the  d«Tmis  or  cutis,  i?»  largely 
com|M>s4»d  of  dens4j  (ibnuH  c«»niM*ctive  ti^'Mtie,  the  tibres  of 
which  are  tightly  interlaced,  and  anmng  them  run  nerves  and 

'  Mrrkrl  <in«t  lUmnH'^  Krff«*liiii«*r  drr  \iiBt>>niir  utiil  Kitl«i<  k<-liing^gr-i  hichte, 
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minute  blood  vessels,  while  here  and  there  are  developed  mas- 
cle  fibres  of  the  smooth  or  involuntary  type.  This  dermis  is 
separated  from  the  deeper  tissues  by  a  loose  or  avoolar  con- 
nective tissue,  in  which  fat  is  often  developed  to  a  considerable 
extent. 

In  the  development  of  a  hair  slight  differences  are  obsen'a- 
ble  in  different  forms.  In  some  the  first  phenomenon  is  the 
appearance  of  small  papillae  in  the  dermis  at  the  points  at 
which  hair  is  subsequently  to  be  formed  ;  in  others  the  pro- 
cess of  hair  formation  is  initiated  by  changes  in  the  epidermis, 
which  only  appear  after  the  formation  of  the  papillse  in  the 
first  mentioned  types.  This  change  consists  in  an  elongation 
of  the  basal  cells  in  a  direction  at  right  angles  to  the  surface 
where  the  hair  is  to  appear  (fig.  1),  the 
•"^S^ifz  -^"^  result  being  that  the  epidermis  becomes 
w^  TJ*  -  -<^'i\  slightly  pushed  into  the  dermis  in  these 
areas.  Beneath  these  thickeningv,  there 
next  follows  a  multiplication  of  dermal 
Fig.  1.— Section  through  ce^'s.  As  growth  continues  the  inpush- 
the  orliMt  stmge  of  hair    jngg    increase    in    extent,    while    the 

fomuUioD  in  a  motwe,  mfter      .  .       ,i  ,  ,  , 

Msurer.  At  <iiRiiho«Dth«  dermal  cells  arrange  themselves  arooDO 
of^rJtdwmii*"'  ""'"  ****  ingrowth  to  form  a  hairfoUicle  with 
a  sligiit  projection,  the  hair  papilla,  at 
its  base  (fig.  2),  the  latter  being  supplied  by  a  small  capillary 
loop. 

So  far  the  epidermal  ingrowth  has  been  solid,  but  now  a 
circular  depression  ap{)ear3,  which, 
deepening    with    time,  separates 
central  ]>ortion,tlierudiiiientary  I 

from  a  snrrouniUng  sheath  (fig.  3).        '  ^*V:V;  t^&^^5 
The   relations   will    readily  be  seen 
from    the    illustrations,   but   a    few 
Words  may  bo  a<lileil  to  make  all  clear. 

In  figure  3  the  hair  is  shown  as  a 
solid  struclnre  ma.le  uj.,  as  it  pro-        k,„.2_u,„  „^  i„  ,fc, 
triliies   trolli    the  skin,   of    three   con-      <levelopmeni  iifthehiirin  tbe 

c-ntriciuyers;  accural  meJuIln,  .  JSri:.;!;'',"".':;;,,  ^S: 

midcUe  so-calliil  cnriical  laver,  ami  ifft^Unri-iige:  r.Hiidmnb; 

,  I'll  T*    '  I      1  ''t  dcniiis;  hf,  hair  lulliclr:  p 

fill  outer  cuticular  layer.     Insulethe  pipiila. 


ch, 

ur        Mi'''»-^?A-J^ 


IT.l 


Soir  and  Ftatken. 


TO 


^^1?^' 


follicle  two  other  layers  are  seen,  known  liy  the  names  of 
thoae  wlio  tint  describeil  them,  the  outer  as  Ilt-nle'a  layer,  the 
inner  asHuxley'ti  layvr. 
At  one  Bide  of  the  folli- 
cle is  shown  the  Klotitl 
which  secretes  the  oil, 
and  which  is  I'learly  a 
derivation  of  theejiidfr- 
mis,  while  in  several 
j>lacos  are  meduUnled 
nerve  fibres  connected 
with  the  sheath  of  the 
hair  Tho  growing 
)>oint  of  the  hair  is  at 
tho  bast'  of  lite  follicle 
wliert'  the  Ueei>cr  epi- 
di-rnial  cells,  by  con- 
stant divixiun,  produce 
other  ci'Ufl,  wliirh  are 
adde<l  to  the  Ixine  of  th<> 
hair,  thus  causing  it 
continually  to  increase 
in  h-ngth. 

It  nniy  \tv  well  to  j^v 
|>ur*-iithclically  that 
hair  is  not  hollow  ;  that 


iMlr  rolliele,  afirr  Maunr.     '■<.  Mix-I  t 

t,  cotticsl  laTvr  of  hmir ;  n.  riHimlar  larrr :  •, 

u;«f;  Am,  ltuil»r'«  lairr;  thtw  l«ci  (-nni|HM- 
iBg  u,  ih*  iniwr  ri><i(->nrslh;  rn.  luvdiilla;  n>. 

mod   y.   [•ciinu   mrariW  h*  Manrrr  »  hunxi- 
■iid  y  of  liioirp  1^1  with  whii-h 


the  natural  oil  do4>s  Tiot  tlnw  throngli  it  a^  through  a  tuU-, 
and  that  tlic  sinK*')»g  wi  strongly  n'roninx-ndfd  by  Imrbt-ra 
will  not  i-liwc  u|>  any  "oj>i>iiing8  through  which  the  vital 
HaidH  of  (he  hair  i-tH-a[H>." 

When  We  look  at  any  hairy  tturfnce  the  hairs  appear  to  Ik- 
arraiigct  williout  any  nriliT.  It  i',  however,  interi'Ming  to 
not<-.  in  the  light  of  what  is  to  rull-w.  tlmt  Nhiunr  claims  thiil 
the  tintt  bitir>  to  l>e  foriiinl— at  least  in  rertain  niiiniinHls — 
ari-  arning>'>i  in  a  f>-w  r<>w>.  iitid  that  tloM'  roHH  have  a  ilelinile 
(HMition  (tig  1'  With  the  later  incnaM-  in  ibi-  niinitxT  of  the 
liaitM  ibi)'  n-guhiriiy  t>  hint,  an  inti-inii-diate  ^tage  slii<wiiig 
lhehaip<arraiigolingr<>np)i,  but  it  is  ii>.t  yd  seitlf<l  exactly  h<-w 
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much  of  the  increaae  in  number  is  to  be  explained  by  th* 

division  of  hair  follices  and  how  much  by  new  formation. 

So,  too,  in  the  replacement  of  molted  hairs  it  is  doubtfol 

whether  a  new  papilla  is  formetl,  or 

whether  the  old  papilla  retains  its 

functions. 
When  we  analyze  the  phenomena 

of  hair  formation  we  find  that  the 

epidermis  takes  the  initiative  so  far 

as  cell  multiplicatton  is  concerned. 

With  feathers,  on  the  other  hand,  the 

increase  in  cells  begins  in  the  dermis, 

the  result  being  a  slight  elevation  of 

the  surface  of  the  skin.      Next  the 

deeper  cells  of   the  epidermis  form 

themselves  into  a  double  layer  (fig.      fia,  4.— Tiro  donal  Ti««*  tt 

5)  and  the  whole  is  strikingly  sugges-  ">  embryo  est  •bowing  iW 

tive  of  a  scale,  m  that  one  edge  of  huid  Ggnn  the  ron  hare  b«B 

the  elevation  projects  more  than  the  ^^'^^  '""■  P^*""-      -***" 

other.    Tliis  outgrowth  increases  in 

extent  until  there  results  a  cylindrical  process  protruding  from 

the  skin  (hg.  6)  with  a  very  slight  insinking,  the  rudiments  of 
the  future  feather  follicle, 
at  its  base.  In  tliis  out- 
growth, which  is  to  give 
rise  to  the  future  down- 
"  ">«  de^<-iopment    feather,  both  dermis  and 

he  [iigeon.      After 

■■;■,  e[.iirichiutQ ;  rf,   epidermis  may  be  recog- 
"""""  nized. 

The  epidermis  has  increased  in  thickness  by  cell  multipli- 
cation, while  tlie  i.'pitrichiuui  retains  its  primitive  condition. 


Vk.  5.— Karly  stage  ; 
){  a  down  feathen  in 
[>«viM.     /.',  e|>idertDis; 


— I.<>ngiiuditial  -ecu  n  of  a  latir  xafte  uf  (he  down  feather,  after  DsriM, 
vessel  eiiilerniu  -p  epilnchiiim  ;;>,  inilp  of  the  papilla.  Tb» 
Tuf  ihe  epidermal  teltt  have  aasumed  a  Lflindrical  characttt. 


-:.] 
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— !<lilthllT  oblique 
f  k  Toung  iluvn 
r  ■  i-hk-kim  nfsr 
ihp  law  AAsr  Imtim. 
.!•,  ciiitrichiuni ;  I't,  rrathrr 
•hi-alh:  /Ml.  |>ul|>;  r,  ridjtrB 
of  thr   jiulji  iliTJiliny  th« 


The  dermni  portion,  hereafter  to  be  known  an  (he  pulp,  has 
andergdiie  inotlitications  Itt-al   iniJorsloOil    tr  n-ferencc   to  a 
transverse  section  (lif;.  7),     It  no  longer  hii.<i  a  siti<x>t)i  contour, 
but  in  j>r<Hluce<l  in  eriuliul  manner  in- 
to longitudinal    ndfjes   wliii-h   nearly 
reach  to  theepitriehiuni.      A»  a  n-mih 
of  this  the  epidernnil  portion  bfconies 
divide<I  into  a  correiiiHindiiig  nuni)>er 
of  ro<l-like   stnictnreti,  each    of  wliieh 
b«(»nK-x  «urroundc<l  bv  a  utriioturvles!!! 
enBhi-athiUK  envelope  proilncotl  by  the 
basal  layer  of  the  «pi>lertnul  cells. 

The  pulp  now  bt-fjins  (o  retract  lo- 
wtrds  the  xurface  of  the  tikin,  leuviii); 
tli«  whole  outirrowth  hollow,  ex<'ept  for 
BtniCturelcHS  partition;' — the  pith  uf  the 
quill — here  anM  there,  pr<Kliiceil  by 
the  retracling  epidenniH.  The  jiartw  reniiiiiiing  oxlerrial  to 
surface  of  the  b<Hl\  gradnully  dry  njt  and  l>eci>Miu  cornilied. 
and,  the  ejiitrirbiul  sheath  breaking  away,  the  epidermal  rtNis 
just  mentioned  H<'paritt«-  iit  their  fn-e  cndii,  mi  that  the  well- 
known  down-ffatht-r  ri'sull",  thf  hitsul,  umlivided  [Hirtinn  of 
the  iinl^rowlli  forniiric  tlu' small  iiuill. 

IhiriiiK  this  rorniation  of  the  ilown-ft-ather  thefollitU-  he- 
rtinuit  nnirli  dei'ix-r.  »•'  that  at  Ifiijith  it  pn-M-nt"  cumiiilerubU* 
«uperti(-inl  n-M-mbimK-e  to  the  hair  follicle,  and  into  it  thcdcr- 
inal  pulp  relrart-i  al'lt-r  tin-  full  fi>rmaliiin  of  the  dou  ti-feather 
ia  eomph-ie. 

Aci-ordin^  to  l>avii-^  all  contour  fvatherH  an-  pre<'«><hil  by 
ilown-featlii-r<.  and  i-vi'U  thottf  ihwm  which  lOfiii  to  form  i-x- 
ceptioni   (.1    thi-    stntetiitni    an-    f'-ntni   u|Mm    more   acTurutft 

ui«crvuli-<ii  to  H( ri  with  il.       Thf  otiktt-iiifnt  may  )■<-  put   in 

uoolhi-r  way  th.-  n«riti  ol  tin-  d.-timtivi-  f.-ather  i-^  i»  din-ct 
dorivulive  iif  the  g'Tin  of  tin-  .|..wii-fcHlber.  l.il  u-  niiwfi>ilow 
the  dfvehij'mcnt  of  a  xyiiiiiKtrK'iil  contour  fcalbcr. 

With  thf  r-iraclion  of  th.-  pulp  itij;.  >)  the  follich-  widcna 
while  (he  ft-ath'-r  pa]idla  i'ii1iirt;i->  m>  ax  to  contain  a  murb  more 
coDxidiTabh-  I'tilp,  but  in  other  n-pftta  il  it>  i-IomIv  xiinilar  to 
•.3 


Fic.  8.— LongjtadiiHJ 
racUoii  through  th«  ^aA 
of  a  primuy  doini- 
fcalher,  after  DaTiea. 
6,  barbt ;  df,  apex  of  Ib« 
definitire  frather  g«rm; 
ff,  feather  follicle;  fi, 
pith  i  q,  quill. 
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the  earlier  down  papilla  except  that  it  is  seated  in  a  follicle. 
There  aow  occurs  the  same  outgrowth  of  ridges  from  the 

pulp  as  before,  divid- 

iug  the  epidermis  iu 

a    similar    piaDDer, 

with    the    following 

exceptions  :    In    the 

down    papilla   these 

ridges  were  parallel 

to  the  axis   of   the 

future  feather;  in  the 

contour  feather  (fig. 

9)  they  are  oblique  to 

that  axis,  the  result 

necessarily     being 

that  the  formations 

of  a  series  of  long 

slender  processes — 
the  future  barbs — which  are  connected 
with  an  undivided  portion,  the  shaft — 
on  the  so-called  dorsal  side  of  the  papilla. 
Around  all  is  developed  a  sheath  as 
before. 

This  dorsal  or  shaft  region  demands  a 
little  closer  attention.  As  seen  in  trans- 
verse section  (fig.  10)  the  shaft  shows  on 
its  inner  edges  longitudinal  thickenings 
which,  increasing  in  size,  meet  each 
other  in  differing  ways  in  the  different 
parts  of  the  feather.  A  glance  at  figure 
11  will  explain  this  better  than  pages  of 
description.  The  four  sections  are  made 
at  diiVerent  levels,  A  being  near  the  tip 
and  />  through  tho  quill  below  the  vane. 
Around  each  is  the  feather  sheatli  and 
insidi'  iif  euch  is  tho  pulp  cavity.  In  A  the  ingrowing  edges 
of  thi'  shaft  meet  each  other,  and  form  n  solid  rod.  Farther 
down,  us  in  li  tun]  C,  (hey  include  in  the  ingrowth  a  portim 


a  definitiTe  feather  ia 

as  a  trampamit  oMmI, 
after  Keibel.  b,l«riH; 
fn,  feather  fheath;  f, 
{ngnlla;  jn,  pith;  i, 
*hafL 
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With  the  contour  feather, 


of  the  pulp  cavity  thus  making  this  portion  of  the  shaft  hollow ; 

while  in  /',  takeu  belov  the  vane  wb  have  no  barbs  and  only 

the  hollow  quill. 

18  with  the  down  feather  there  is 
,  the  same  retraction  of  tlie  pulp 
and  the  same  formation  of  pith 
as  has  already  been  described. 
After  the  fentlier  is  complete 
the  retracted  pulp  romaina 
quiet  until  about  the  time  of 
the  molt  when  it  comes  to  tlie 
front  Hfrain  to  form  the  new 
feather.  The  feather,  the  de- 
velopment of  wliich  we  have 
l>oeii  following,  is  aa  y«t  cyclin- 
drical  in  sbai>e  and  is  still 
enclus<.-<l  in  the  feather  sheath. 
With  the  retraction  of  thi-pulp 

it  dries  and  iH-comi'S  homy  an  Wforc,  the  slieath  breakB  away 

and  the  barbtt  by  their  elaoticily  straighten  out  and  become 

arranged  on  i-ither  side  of  lbi>  shaft  (sec  lig.  12)  bo  as  to  form 

the  well-known  vhik-. 

There  are  here  to  bi-  mcntioiK-d  two  [M^liit^t.     The  first  is 

that  the  up]>erHriiI  lowt-r  surfaces  of  the  contour  feather  do  not 


Fm.  10  — Stctlon  near  ihr  (i|i  of  ii 
JrrioiiiM  I'ontnur  fauhpt  of  k 
I'aawy,  mRar  IhTim.     A.  (lt>Tel<i|Jng 

*,  ihtain ;  Jaadi.  durvalanil  Trntrml. 


iliflrrpnl  IrTrli,  .l.nrarlhp 


s|»un<l  to  tilt'  ti]iper  and  lower  surfucvK  of  the  pu]>illu  I'lil 
rattier  to  the  inut-r  iin-1  outer  surfaces  of  the  fealhiT-roriiiing 
epid«rniiH.  n.t  may  be  ^een  by  a  comparison  U'twe^'U  lifjures  K' 
and  Vi.  The  othir  mattt-r  i>tbis:  With  the  witlidntwal  of 
the  pulp  from  llie  fvitther  there  ia  no  longer  any  nerve  or  blinnl 
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supply  to  the  parts  of  the  feather.    The  cells  of  which  it  \b  com* 
posed  are  dead  and  dry  so  that  it  seems  impossible  that  anv 

change  can  lake  place  in  it    The  whole 
.'  question  of  change  in  color  of  the  fully 

^J  formed  feather  was  recently  reopened  by 

Mr.  J.  A.  Allen  who  maintained  that,  once 

formed,  the  feathers  do  not  change  in  their 

markings.    The  whole  history  of  develop^ 

{  ment  seems  to  afford   him  full  support 

\  Yet  this  year  the  attempt  has  been  made 

\  to  show  that  feathers  do  change  in  their 

Fig.  12.— a  section     markings.     In  this,  as  the  matter  now 

rupture  of  the  feather     who  support  the  possibility  of  change. 
inSJt^f'lh?bXT6)        Another  aspect  of  the  hair  and  feather 
to  form  the  vane;  9,     question  must  now  be  taken  up.      How 

did  these  two  structures  come  into  exist- 
ence? They  certainly  were  not  formed  de  runv,  for  it  is  one  of 
the  axioms — we  had  almost  said — that  all  structures  are  to  be 
traced  back  as  modifications  of  pre-existing  structures.  If  this 
be  so,  to  what  can  these  structures  be  referred  ? 

Until  very  recently  the  attempt  was  made  to  show  that  hain 
and  feathers  were  homologous  in  origin.  Thus  the  older 
students  sought  to  find  intermediate  stages  in  the  pin  feathei^ 
which  are  certainly  hair-like  in  appearance;  and  to  derive 
both  hair  and  feathers  from  the  Reptilian  scale,  a  view  which 
received  much  seeming  support  from  the  tarso-metatarsal 
scales  of  birds  and  from  the  scale-like  feathers  of  the  penguins, 
as  well  as  from  the  scaly  armor  of  pangolins,  etc.,  on  the  mam* 
malian  side.  The  interested  student  will  find  all  of  these  views 
ably  and  concisely  summarized  by  Keibel ;  our  space  will  not 
admit  more  than  this  reference  to  them.  It  may  be  said,  how- 
ever, that  Davies,  to  whom  we  owe  the  most  accurate  account 
of  the  development  of  the  feather  declines  to  regard  pin  feath* 
ers  as  the  simplest  type  of  the  avian  tegumentary  covering  but 
rather  as  a  retrograde  condition ;  and  farther,  that  he  regards 
the  scales  upon  the  tarsal  and  digital  regions  of  birds  as 
secondary  formations,  agreeing  in  this  with  Jeffries. 


i»r.] 
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If  Ilie  Mammals  W,  lilco  the  birds,  desc-ended  from  tlio 
R«ptil«s  then  it  is  natural  that  we  should  look  for  those  struc- 
lurM  whicli  have  ^ivcii  rise  to  hairs  in  connection  with  the 
Reptilian  integument.  ( )n  the  other  hand  there  are  those  who 
believe  that  the  Mammals  spring  direct  from  some  Amphibian 
stock  and  to  these  the  ret-ent  work  of  Maurcr  is  full  of  interest. 
Mfturer  maintains  that  hair  and  feathers  are  not  homiilo(;ous 
rtnictures.  The  feather,  according  to  his  view  has  been  derived 
from  the  HeptilianHcale  while  hair  has  arisen  from  the  dermal 
wiue  organs  of  the  lehlliynpsida  as  a  result  of  a  change  in 
habits  and  comlitions  of  life.  As  illustrating  his  views  we 
have  copied  (tig.  13)  one  of  his  ligurt>M,  a  diagrammalic  longi- 
udinal  section  of  at 
dermal  sense  organ 
of  Triton  after  the 
metn  nior|>hoKi  a, 
which  shouhl  he  coni- 
pare<l  with  the  dia- 
>;rani  of  thenlructtire 
of  the  hair  follicle 
and  hair  al  read  v 
Kiv.n  (fig.  'M  the 
!!r  h-tteni  in  ea<-h  indi- 
^'  ruling  the  liomit- 
irr  logies  r«'cogni/.fd  hv 
^^-  Maurer. 

t<lightly  condens- 
ing hif  aci-ourit,  Maun-r  f,ny^.  thiit  wh>-ii  an  Amphihian> 
like  Triton  aflcr  tliv  mi'tanxirphMsi.-',  tak'-s  to  the  land.  th>- 
•upporting  cilN  of  the  ■^-n.-k-  organ"  ini<liTgii  a  priK-i's,-  of 
coniitivatioii  aii-l  in  thi?'  rimditioti  lliev  AvfW  in  lh>-  >impI<>Hl 
fonu  all  of  the  parts  of  Ih.' hair  and  ih-  hair  folli.  I.-.       With 

the  transft-r  ti>  iaml,  a-  i-  well    km-wn,  tin- dermal  -mti r- 

gans  lose  thi-ir  original  finK'di.n,  ii.tilf  ilepciident  ii]">ii  tht- 
preMence  of  wiilt-r  a«  a  -iirronnding  methan.  In  the  asi!<  of 
the  hair  \\t.r*  th*-  ni>'.)iilla.  '--itixntiiit:  of  dry  ineonipU-tily  itirii- 
ified  o-II-  III  th.-x-  I  re.-ogiiii'v  th.-  moilitied  rfiiuiiii^  "f  the 
•envv  cull«.'  TIm-  it-rtieal  layer  i»  ilerived  from  the  horny 
*  A  via*  ceaMilrrabl;  <lil1rm>l  fri>iu  IhuM  (Mrlltr  a-UuM-nl  hr  him. 


Vw..  1.1.— IHwtnniiiiiOr  ■h-.h.hi  «(  ■ 

wnw  OTf-ti  iif  7Vi('->.  r,M'it'<f  kDrr  Ihi 
pb<M*:  ■••  lir  c>mt«rF<l  oilli  ()it  'i-  .\ft 
br.    M.-d   T.--rl.    r,    .arli.1.1    U-vt.    -J. 
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supporting  cells  and  the  cuticula  from  the  enveloping  cells  at 
the  dermal  sense  organs.  In  the  epithelium  around  the  sense 
bud  both  Henle's  and  Huxley's  layers  may  be  seen  forming 
the  inner  root* sheath  as  in  the  hair;  while  the  connective 
tissue  envelope  forms  a  sense  bud  follicle  just  as  the  same  layer 
forms  the  hair  follicle.  Even  a  papilla  is  frequently  present 
in  many  Amphibia;  (e.  g.,  Cryptobranchus),  containing  a 
capillary  network ;  but  since  the  hair  has  lost  its  sensory  func- 
tion the  axial  nerve  of  the  sense  organ  has  degenerated. 

We  cannot  go  into  the  wealth  of  fact  and  comparison  which 
Maurer  has  advanced  in  support  of  his  position  (which  we  may 
say  in  passing,  has  won  the  acceptance  of  Gegenbaur)  but  some 
of  his  statements  and  conclusions  should  be  summarized  here. 

According  to  Maurer  two  types  of  organs  are  developed  from 
the  integument.     The  epidermoid  organs  are  those  structures 

^  which   both  phylogeneti- 

cally  and  ontogenetically 

arise  exclusively  from  the 

*<S^<^         epidermis,  and  to  which 

t-      TT^c.  ^  T  • .     .  ^he   dermis    only    enters 

Fig.    14. — Section  through   the    earhest  ,                      -i.     r              * 

8tag;e  of  a  developing  sense  organ  of  Triton  When  necessity  fOr  proteC- 

tmiiatu,,  after  Maurer.    At  a  the  ba«al  layer  tion  or  nourishment  arises. 

of  the  epidermis  is  changing  in  character,  tt         »     i            i 

its  cells  becoming  columnar,  the  finit  stage  Here  belong  the  togumeu- 

in  their  conversion  into  sense  cells.     Com-      ^ary   Sense  orrans    of    the 
panson  should  be  made  with  bg.  1.  '^    «^i*-v?  vri^»w^    vi    «uv 

lower  vertebrates  as  well 
as  the  "  pearl  organs  "  of  the  Teleosts,  the  femoral  pores  of  the 
lizards,  dermal  glands  and  lastly  the  hairs  of  the  Mammalia. 
Integumental  organs  in  the  narrower  sense  are  those  which 
have  their  first  foundation  in  an  alteration  of  the  corium  and 
always  arise  as  an  elevation  of  that  layer,  although  the  epi- 
dermis may  be  associated  with  it  later  an<l  may  secondarily 
acquire  great  prominence.  Here  belong  the  scales  of  fishes 
and  reptiles,  tlie  feathers  of  birds  and  certain  mammalian 
scales. 

From  this  statement  it  is  clear,  if  ontogeny  be  a  test,  that 
hair  and  feathers,  are  totally  different  structures;  for  as  we 
have  seen  the  development  of  hair  begins  with  the  epidermis; 
that  of  feathers  as  clearlv  witli  the  dermis. 
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In  the  first  appearance  of  the  hair  Maurer  sees  additional 
•Tideiice  in  favor  of  his  view.  We  have  already  alluded  to 
the  rows  in  which  the  earliest  hairs  are  arrang<H].  Maurer 
finds  that  the  tirst  tactile  hairs  to  ap]>ear  are  arranged  in  the 
following  rows :  (1)  supraorbital ;  (2)  infraorbital;  (3)  zygom- 
atic; (4) angular;  (5)  upi»er  lip;  ((>)  under  lip  ; and  (7) submen- 
tal; and  tliat  these  rows  follow  in  a  striking  way,  the  course  of 
the  tegumentary  branches  of  the  tregeminal  nerve.  The  other 
hairs  are  not  irregularly  arranged  but  are  also  in  regular  rows 
(eee  fig.  4)  and,  thinks  Maurer,  thi^se  rows  are  chtsely  connected 
with  the  rows  of  sensory  organs  in  the  Amphibian  skin.  The 
grouped  arrangement  of  hairs  is  secondary  and  the  point  of 
origin  of  a  group  is  a  single  hair  the  follicle  of  which  by  bud- 
ding gives  rise  to  other  follicles  and  hence  to  the  hair  group. 
8och  a  means  of  increase  is  found  no  where  else  tlian  in  the 
•eneory  organs  of  the  Ichthyopsida. 

It  would  bt»  interesting  did  space  permit  to  go  farther  into 
this  8ul)ject  and  to  take  up  other  tegumentary  structures.  It 
it,  however,  hoped  that  this  brief  review  will  lea<l  to  the  read- 
ing of  KeibePs  suinmnry  already  referred  to  with  its  biblio- 
graphy of  over  one  hundred  titles. 


BIRDS  (»F  TIIK  <;AL.vrA(;nS  AUrinrKLACiO: 
A  (lUTK'ISM  OF  MR.  RoHKRT  KllMi- 

WAY'S  PAPKR. 

Uv  a,  Bair, 

I  MVrkMTV    «»»    tJIICAM). 

On  tln»  liotli  of  March.  Mr.  Ri«lgway  publish<Hl  u  paper  on 
the  **  Bird«  of  tli«»  Galapagos  Arcbi|H»lago,"*  in  whirh  he  makes 
the  following  ninark'^  in  regard  to  thf  g^nus  Ge<»*«pi/a  : 

"  Few  gfiH-ra  « qual  tlu*  pn»»M-nt  one  in  th«»  «'Xtn»n)o  nuxliti* 
eations  in  tht*  form  <>f  the  bill,  which  in  som<*  s|HM*i('s  (imi/;Mi- 
rotlriM  and   ffr»ii>'*n  is,  perhaps,  n<»t  <*xrill«d  by  that  of  any 

•Pfwr.  |-    >   .\»t    M...       .N..    \\\*\  .  V..!    XIX.  |».  4.V.*  »».  IM.  lA'I   lAII, 
Wviliinctnn.  \^\»\ 
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member  of  the  family  Fringullidse  in  its  extreme  thickness ;  in 
others  (members  of  the  so-called  genus  Cactornis)  slender  and 
decurvcd ;  in  others  very  acute,  with  straight  outlines,  and,  in 
others  still,  elevated  and  arched  at  the  base.  The  most  ex- 
treme forms  are,  however,  so  gradually  connected  by  interme- 
diate types,  that  there  seems  no  possibility  of  satisfactorily  sub- 
dividing the  genus  into  two  or  more  sections.  The  extreme 
modifications  of  the  bill  and  some  of  the  connecting  forms  are 
shown  in  the  outline  illustrations  on  plate  LVII. 

"  The  reduction  of  Cactornis  to  a  synonym  of  Geospiza  has 
already  been  made  in  my  paper  describing  the  new  species  of 
Galapagos  birds  in  Dr.  Baur's  collection,  in  which  is  announced 
the  discovery  of  species  which  absolutely  bridge  the  previously 
existing  gap  between  the  so-called  genera  Greospiza  and  Cac- 
tornis, thus  necessitating  the  suppression  of  one  of  those  names 
(the  latter,  according  to  the  rule  of  priority).  Dr.  Baur,  who 
has  had  the  advantage  of  studying  these  birds  in  life,  disap- 
proves of  this,  as  the  following  extract  from  one  of  his  letters 
will  show :  '  I  should  like  to  make  a  few  remarks,  if  vou  will 
permit  me,  about  Cactornis  and  Geospiza.  You  place  the  spe- 
cies of  these  two  genera  in  one  genus,  Geospiza.  I  do  not 
think  that  this  is  natural.  Both  have  their  peculiar  represen- 
tatives on  the  different  islands,  and  if  you  place  them  together, 
this  peculiar  differentiation  of  each  is  lost  sight  of.  Cactornis 
is  more  slender  than  (fcospiza,  and  has  many  more  black  in- 
dividuals. I  would  keep  the  two  genera  apart,  and  would  not 
hesitate  to  place  deospiza  propinqua  in  Cactornis.'  I  am  quite 
willing  to  adopt  Dr.  Baur's  views  concerning  the  position  of 
(f.  j^rojfiinjuayWluL'h  I  had  compared  with  G.  couiroAtris(a  true 
Geospiza);  but,  while  admitting  that  it  would  be  very  conven- 
ient to  recognize  Cactornis  if  any  definite  characters  could  l>e 
found  which  will  serve  to  separate  them.  The  character  which 
conies  nearest  to  doing  so,  apparently,  the  relative  width  of  the 
mandible  between  the  bases  of  the  rami  to  the  length  of  the 
gonys,  which  is  very  much  less  in  typical  Cactornis  than  in 
true  Geospiza.  This  greater  compression  of  the  bill  even  serves 
to  trencliantly  separate  Cactornis  propiiupta  from  d,  cunirontrU^ 
some  individuals  of  which  are  almost  precisely  alike  in  the 
lateral  profile  and  measurements  of  the  bill." 


t 
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I  jiliall  show  now  tliat  the  Qictomis  jfroplnqua  Hi<]gway  from 
Tower  Island  in  the  north  and  the  (iompizti  nmi/via/rMKidgway 
from  II(mm1  Island  in  the  south  of  the  Arehi|K*higo  have  no  re* 
lationship  whatever.  The  distance  between  IIcK)d  and  Tower 
is  one  iiundred  nautical  miles.  Mr.  Kidgway  arranges  the 
diiferent  s|K.»cies  of  (n^>s|>iza  (inclutling  Cactornis)  in  a  single 
line,  to  sliow  the  gradual  connection  l>etween  the  different 
forms.     I  can  n<»t  agrtn*  with  this. 

My  opinion  is  the  following:  All  the  plastic  genera,  which 
are  re|>n*sented  only  liy  a  single  species  on  each  island,  as 
NetManimus.Certhidia,  Tyrocephalus  and  Cactornis,  show  |»ecu- 
liar  8|>ecie.**  on  nearly  every  islan*!.  The  same  is  true  for  the 
iguanoid  lizard  Tropiduru?*,  the  lantl  tortoises,  for  Phyllinlacty- 
lus  of  the  (lei'konidn-,  of  the  genus  Schistocerca  of  the  Orthop- 
tera,'  and  on«*  of  the  most  ^triking  examples  is  offered  l>y 
ICuphorhia  viiitm«n  II(»ok.  til.  of  the  Kuphorbiacea*.' 

But  there  art*  gi*nera,  like  Cieospiza  and  Ounarhynchus. 
which  have  m<»re  than  on«*  species  on  one  i>lan<l — two  or 
three,  perhaps  four.*  IIow  can  wt*  explain  this?  I  think  it  is 
not  ditlicult  to  an»*wer  this  «juestion.  We  simply  have  t4»  im- 
Aginr  that  aln^ady.  l»tfon»  tin*  splitting  up  of  the  <iul;'ipagos 
landarea  into  distinct  i^^hunN,  then*  (*\i>ted  at  hast  3  s|Hn*i<'S 
of  (M*<>spi/a  and  <  annirliynthus,  rarh  of  which  ht^ramf  dithr* 
eniiatt'd  on  the  ditlrmit  i«landr<.  Thi>  >how>  at  oner  that  \\v 
can  n<»t  arran^'e  ihfSi*  ?»pe<'ifs  in  one  .sfrie?*,  Imt  in  .*l  parallel 
»eries.  In  -oum'  i^hunN.  a?»  will  Im-  sten  from  the  table,  uiir  «»r 
the  other  form  nt  tlu*  W  ^k*t\v>  nuiv  Ik?  mi.*^sing.     This  (*oncIu- 

*IUtir.  <».  Til*  «iit!i-ri-tttiatii»n  «if  *)M*«if«  oti  thr  <  tal.ipoKiM  Inland*  an*l  th«* 
oriinn  of  th<-  frr<>u|i.  lU-hirti  at  li«tiir«<«  «ltl  at  tlir  Mariti«*  lUol.  I^>N>rmt.  nf 
\V<a«fl  •  II'»II.  •uriiiniT  »«-*«i«'ii  i-f  !*»*.* I       lU>»t«>t).  lv.».\.  |»   tiT   ?•». 

'  Hol'in«<'ti.  \\.  I.    ati<l  .1    M  <  tr<ftiiimn.  <  >ti  (hr  l')«>rmnf  th«' *  »al)|»«iriM  Nlaii<l«, 
B»»hofih  !•?  the  ri'll*'^  tioii*  i>f  Ih*.  <*.  lUior.    Atit<r.  Joiim    N-irm*«*.  \  <il.  I..   \iig 
u*l  1.  l*»V».  J'    It'   I  *'• 

*  I  ('i>ii*i«lfr  '»'•  "/'I.*  J  t'l  r ;  I'.  •'  i«  ifiMiti)  tftil  It  ptrrnu'i  <fiMil(l  a«  tii)««-|«nil*lf - 
S|K<rtr«  whirh  afv  J-j*****!  «'ii  a  *iinrir»  ti  .iii«*iilik«*  '»*•  #;'tM  i/#-t«/i r>.«fr  i«  <  t.iuUl.  aiitj 
tk«  l«*alit,«  'Y  «  lii«  h  i*  uiiWti'iw  ti,  mrr  nt  nn  u»«*  fif«fn:t  'ixti  •  ..'••  >liar|H'  iiiii«t 
kw  rivtrit  tnl  (••  \l>ii.tr«i  >ti  till*  liatr*  '.'\  •{•«t-:r*  i%u\y  (**r  <  liarU-^  If  tlirrr  ar*- 
aiore  tha'i  "i  «'r  I  •(««  i«-*  <«f  <*t'<«*|>:/a  «ai<l  (••  <Mrur  oti  onr  ■•IeikI,  I  havr  im  «)(kiI4 
chat  therr  itt  •■•in«  nii^t.iLt 
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sion  I  reached  the  16th  of  August,  1891,  on  James  IsUnd,  and 
I  have  published  it  in  1892.» 

If  Greospiza  was  represented  by  three  species,  when  all  the 
islands  were  still  in  connection,  each  of  these,  after  the  segr^ 
gation  into  different  islands,  developed  its  own  races,  which 
gradually  became  species.  We  always  can  recognize  these 
three  forms  if  they  are  present  on  a  single  island,  and  they 
never  intergrade  on  the  same  island.  We  can  distinguish 
three  parallel  series  of  Geospiza.  First  the  large  forms,  repre- 
sented by  Geospiza  strenua  Gould;  second,  the  medium-sized 
forms  represented  by  Geospiza  fortis  Gould,  and,  third,  the 
small  forms  represented  by  Geospiza  fuliginosa  Gould.  The 
same  is  true  for  Camarhynchus.  The  table  shows  these  differ- 
ent series. 

1  shall  now  make  a  few  remarks  about  the  birds  from 
Charles,  Hood,  Barrington,  and  South  Albemarle,  which  were 
contained  in  a  box  which  disappeared  in  Guayaquil.  The  loss 
is  not  quite  so  unfortunate  as  stated  by  Mr.  Ridgway.  He  re- 
marks that  it  contained  more  than  forty  land  birds  from  the 
southern  part  of  Albemarle  Island,  but  this  statement,  as  will 
be  seen  from  the  list  which  I  now  give,  is  not  correct  The 
only  two  species  of  birds  which  are  lost  are  two  specimens  of 
Camarhynchus,  and  the  new  species  of  Nesomimus  from  Bar- 
rington Island,  of  which  accidentally  no  alcoholic  specimens 
were  preserved.  All  the  other  species  contained  in  the  box 
are  represented  by  alcoholic  material. 

List  of  lost  specimens  from  Charles,  Hood,  Barrington  and 
South  Albemarle,  and  the  number  of  alcoholic  specimens  pre- 
served : 

CHARLES    ISLAND. 

2  Drndroiva  aureola  (Gould),  5  in  alcohol. 

6  G^osjnza  fortis  and  fidiglnosa  Gould,  33  in  alcohol. 

20  Cacfornis  inttrmedia  Ridgw.,  8  in  alcohol. 

11  Camarhynchus. 

2  Mifiarchus  magnirostris  (Gould),  3  in  alcohol. 

^Haur.  G.     Ein  Hesuch  der  G&lilpagos  Iiueln.     Biolog.  C«iitrmlbl.  Bd.  XI» 
l?=i92,  p.  24H-249. 
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3  Pi/rrtcrphalus  caroinisU  Ridgway,  3  in  alcoliol. 

2  Xf^fi^lin  ffnlapof/oniJtU  (Ciould). 

IIO<)I>    AND   GARI>NKK    ISLANDS. 

10  yf^miimi^  mnnlowildi  Ridgw.,  1  skin,  9  in  alcohol. 
1  hemlmita  nurtn/n  (Goul<l),  2  in  alcohol. 

G  Ctrthidot  citurfwrns  Ridgw.,  5  in  alcohol. 

7  (r*ottpizn  sp. ;  10  OVox/>.  rouirn$tris  Ridgw.,  in  alcohol. 

13  (tfospha  fxdujiw^Hti  Gould,  iu  alcohol. 

1  Myinrchxui  magniroMriA  (Gould),  7  in  alcohol. 

BARRINGTON    ISLAND. 

1 1  Semin  innm  n .  s  p. 

3  I^iulfoicn  aureola  (Gould),  2  in  alcohol. 

1  i'*rthidia  lafa^iata  Ridgw.,  3  vskins  from  alcoholic   speci- 
mens. 

4  (if*t»pica^  11  in  alcohol. 

7  OicUfTnU  iHirriwftnnvnnii  Ridgw.,  3  skins  from  alcohol,  1 
alcoliolic. 

2  ^.aimirhi/nchn^  S|h»c. 

2  Myiat'chuM  m*///7« I roWrM  ((toll Id),  4  in  alcolud. 

!M»f  TH    ALBKMAKLK    IM.AND. 

3  S*^iin'nnii9  pnrrnhm  ((touhl),  (i  skins  and  2  in  alcohol. 
6  Jhwlnnra  aiir*nia  ((lonld),  i\  in  alrohol. 

3  Ort/iid*a  iilhtinnrlfi  Ridgw..  2  nkinn,  2  in  alcohol. 

15  (ifnnpiza  (No.  3ir,,  largo  hlark  :  No.  33<^)  largo  black,  fine; 
No.  35m,3iW»,  largi'  hhuk):  (3  nKNJinin  sixo,  8  Hniall). 
i\  ftfnttftiztt  f((r*nnii  <iould,  in  alrohol. 
10  a.  f'ntis  <f<)uld  in  alrnhol. 

41   ^r.  fulitiin'mii  (loilld  in  alr<»|)o|. 

8  f  ainarhi/nrhtiM  u'i  large,  r>  mnall),  11  in  alcohol, 
li  ( 'actum if  fittiijat'i  Ridgw.,  ♦>  in  alcohol. 

2  f'artnritij*  ffn^dnrdm  Ridgw..  2  j*kinH  aro  pr<»«orvod. 

4  Mf^iarrhuM  imtt/nirntttrii  ((uAihl\  2  in  alc<dioI. 

3  Pi/nH*phaittJi  inhi'r»d»nj*  Ridgw.,  1  skill  presiTve«l,  5  in  al- 
cohol. 
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2  Himantopm  mexicanus  (Miiller),  2  skins  are  preserved. 
1  Coccyzus  melanocoryphus  Vieill. 
1  Nesopelia  galapagoensis  (Gould). 

Additions  to  the  List  op  Birds  Given  by  Ridoway  fob 

THE  Different  Islands. 

ALBEMARLE   ISLAND. 

Ridgway  enumerates  35  species  from  Albemarle,  and  re- 
marks :  "As  Dr.  Baur  and  his  associate,  Mr.  Adams,  collected 
more  than  forty  species  in  South  Albemarle,  there  are,  at  least, 
twenty-five  species  found  there  which  are,  as  yet  undeter* 
mined.  I  cannot  support  this  statement.  Ridgway  himself 
names  33  species  collected  by  us.  The  following  have  to  be 
added  :  Progne  modesta  Neboux,  Coccyzus  nielanocoryph%i8  Veillot, 
Fregata  aquila  (Linn.),  Ardea  herodias  Linn.,  Phoenicojtierus  m/fer 
Linn.,  Nesopelia  gcdapagoemis  (Gould),  Larus  fuliginfjstts  Gould, 
Aestrelata  phaeopygia  Salvin.,  Procellaria  tethys  Bonaparte. 

The  large  white  heron,  of  which  I  saw  four  specimens  in 
South  Albemarle  and  one  in  East  Albemarle  opposite  Cowley 
Island,  is  certainly  not  a  white  phase  of  the  large  gray  heron, 
but  Herodias  egretta  (Gmelin).  I  have  observed  different  speci* 
mens  of  Ardea  herodias  (Linn.)  on  South  Albemarle.  We  have 
therefore,  in  all,  42  specimens  of  birds  on  Albemarle,  and  I  do 
not  believe  that  this  number  will  be  much  increased,  at  least 
in  the  land  birds,  by  further  examination. 

HUATTLE    ISLAND. 

This  verv  small  island  is  very  close  to  South  Albemarle. 
Besides  Snla  vthonxii  Milne-Edwards  and  Cnagrus  turcatus 
(Neboux),  Fngnfn  nrjnila  (Linn.)  breeds  there.  There  are  also 
a  few  small  land  birds  ((ieospiza). 

DUNCAN    ISLAND. 

To  the  9  species  mentioned  by  Ridgway  the  following  have 
to  be  added.  Oirfffrni.^  pallida  Scl.  and  Salv.  (?)  besides  the 
black  ('ncUtrnis  ^>,\  Progiu  viodt i((a  {S('honx)y  Aslo  gtdajKig*>*'n' 
itM((iould),  Frtgatn  atjuila  (Linn.),  Pehrauns  califondcuit  Ridg- 
way, 5''^'  mhoxLrii  Milne- Ed  wards;  Anou:^  galnpagtHmsis  Sharpef 
Aei<(relnta  phaeopygia  Salvin,  Proal/aria  Uthys  Bonaparte. 
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THARLES   ISLAND. 

Aftnarin  interpret  {} Ann,)  \  Ilacmaiopini  f/alapag*te)iifURidgvr., 
Oc*aniUM  f/raciliji  Elliot). 

HO<>I>    ISLAND. 

Frtf/atn  atptiln  (Linn.)  and  Phmthon  nethcnue  Linn. 

GAKDNKR    ISLAND,'   NRAR    HOOD. 

yeAitiitimne  mac^iomUdi  Kidgw.,  Certhidia  cinerascriin  Ridgw., 
Ga^^itizn  ronirf^ris  Ridgw.,  (ie^f^nza  fulujinf^M  Gould,  Hafma- 
topw*  gnlnjHujtpenM^f  Ridgw.,  Xycianajim  violacra  (Linn.),  Anous 
galniHigtMUJfh  Sliar]>e. 

STKBI'    ROCKS   ISETWEBN   iiARDHKR   AND    HOOD. 

Crnujnie  furcatiie  (Nel>oux),  breeding. 

CHATHAM    L<(LAND. 

OtcOfmU  pallida  Scl.  and  .Salv.,  {)08sibly  a  new  species; 
Phaithnn  afihtrms  Linn.,  A*Mnhdn  f»haeo]ftfgia  Salvin,  Pntcil- 
Uiria  tfihyn  Ik)na|»arte. 

BARRI.NUTnN    ISLAND. 

rnH/tic  mM/*W/i  (N«'Im»ux),  and  lK'twec*n  Barrington  and  Inde- 
fatigalih*.  Crea'/nu*  furottu/f  (NMxnix),  Phntthon  atthn'cun  Linn, 
and  Ihomcdfii  s|k.»c. 

1NI»KKATI(.AHLK    L^LAND. 

Ard*n  hentdins  Linn.,  V*  hen  mm  cntifnnurnn  Kidgw.,  Ocfanittf 
granite  (Elliot). 

NKAR    ••KYMOI  K    INLANDS, 

Forming  tlie  most  nortli«*rly  |K)int  of  Indt*fatigal»U*:  Crcat/rus 
furcatuM  (N«'Im)Ux),  Pfuitthmt  tutfi'itns  Linn,  and  Piovudea  »\}vc, 

.nHM^    I>I.AND. 

fff*»Sfriza  jftr* utiii-iiiat/nii'fMtriM  (tould;  ft.  fidit/iu*t$ti  ^tould, 
CncU>nm»  pnUidn  Scl.  tV  Salviii,  Iluttn  ifalninuj*»*m*ie  Uoiild.  /V/t- 

*Thit  U  ni*l  <  tardiirr  UUiiil.  which  i«  •  •nmll  rt>ck  r«*l  of  (  harlrs  Ulafid.  ThU 
£k1  •howt  at  (iffit^  (KaI  the  Si*"miinui>  U*\\t\d  \\mfr  i«  ii<4  .V.  tr\Uic\titu$  <»(Mil«l  ' 
M  tU|*|MMr<i  hr  RitlKVAV.  p.  4TH.  y.  -I**!.  k»ut  .V   itftrH-'nnMt   |Ci«i|nr.     The  •|»«d- 
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canus  califomiciis  Ridgw.,  Sula  nebouxii  Milne-Edw.,  Lanu 
fuligino9U8  Gould,  Anous  galapagoeneis  Sbarpe,  Naopdia  ffalajta* 
goensis  (Gould). 

JAMBS  ISLAND. 

Pelecanm  calif omicus  Ridgw.,  Oreagrm  furcaius  (Nfeboux), 
(Sullivan  Bay,  N.-E.  end),  Sphcnisais  mendiculus  Sundevall. 

TOWKR   ISLAND. 

Haematopus  galapagoensis'Ridgyr.,  BiUoridespluvibcu^{Sunder.\ 
Phaethon  aethereus  Linn.  Mr.  Ridgway  states  p.  (600)  that 
there  were  no  specimens  in  the  Baur-Adams  collection ;  this 
is  not  correct ;  six  fine  skins  were  secured. 

BINDLOB    ISLAND. 

Camarhynchus  bindloei  Ridgw.,  which  was  based  on  our  speci- 
mens,  is  placed  in  Habel's  column.  My  list  is:  XewmimuM 
bindloei  Ridgw.,  Dcndroica  aureola  (Gould),  Ocrthidia  spec.,  Oto- 
spiza  strenna  Gould,  Geosjnza  fortis  Grould,  Geotpizn  parrvla 
Gould,  Cactornis  assimilis  Gould,  Camarhynchtu  bindloei  Ridgw., 
Myiarchus  inagnirostris  (Gray),  Pyrocephaliie  spec.,  Asio  galapar 
goensis  (Gould),  Buteo  galapagoensis  (Gould),  Pregata  aquila 
(Linn.),  Pdecanns  calif  omicus  Ridgw.,  Sula  nebouxii  Milne-Ed  w., 
Sula  brewfUeri  Goss,  Xesopella  galajnigoenais  (Gould),  IIaanatopui 
(jalapagocims  Ridgw.,  Syctanassn  violacea  (Linn.),  Armaria  inter- 
jtres  (Linn.),  Larusfuliginosm  Ciould. 

AIiIN(»DON    ISLAND. 

Besides  Xtsorninnis  pa'Houatns  Ridgway,  the  only  bird  men- 
tioned as  ascertained  by  us,  the  following  species  were  col- 
lected :  Ccrthidia  fui<ca  Sol.  and  Sal  v.,  (tcospiza  fratercula  Ridgw.. 
(r,  j»firnila  Gould,  Cactonus  ahimjduni  Sol.  and  Salv. ;  and  the 
following  birds  were  observed  :  Butco  galapagocnsi^  (Gould), 
Frtgnta  afjuiln  (^Liiin.),  Pdecanns  callfurnicus  Ridgw.,  Butorides 
plumhem  (Sundevall),  CrcngrusOircdtu^  (N6boux). 

One  set  of  the  Baur- Adams  Collection  is  at  Clark  Univer- 
sity, Worcester,  Mass.,  but  the  bulk  of  the  collection  has  gone 
to  the  Zoological  Museum  at  Tring. 


imr,]  The  Adramee  of  Biology  in  1895,  785 


THE  ADVANCE  OF  BIOLOGY  IX  1895. 
By  C.  B.  Daveni»ort. 

The  publication  ot  LAnner  hiohtgitpK  for  1895,  wbicli  is  de- 
seribed  in  another  column,  gives  us  an  opf>ortunity  to  make 
use  of  the  admirable  summaries  of  the  chapters  to  summarize 
still  further  the  advance  of  general  biology  in  1895. 

VytiJt^gy. — The  group  of  unnucleated  organisms  was  still 
further  diminished  by  Nadson's  discover}'  in  Cyanophyces  of 
chromatin-like  granules  ditfused  throughout  the  cell,  but  ar- 
ranging themselves  <luring  cell  division  in  a  way  recalling 
karyokinesis.  The  idea  of  the  permanent  nature  of  the  cen- 
iro0ome  in  the  cell  was  strengthened  by  fmding  it  in  resting 
cells  of  many  plant  and  animal  tissues.  The  identity  of  cen- 
iro0ome  and  nucleolus  in  the  infusorian  Spintchma  was  in- 
sifted  upon  by  Halbiani. 

In  the  studv  of  (^ll-divisit>n  we  find  the  vear  characterized 
by  the  variety  of  material  employed — the  attemi)t  to  build  up 
A  broader  c*omparative  knowledge  uj^on  the  basis  of  well-stud- 
ied ty|K»s.  The  nuclear  origin  of  the  spindle  was  stmngly 
maintaintKl  by  Stnisl»urger  and  others  against  the  i»rc*vailing 
view.  New  variations  in  the  metho<l  of  splitting  of  ihe  ehro- 
DioAonn^  were  descrilied.  The  ineohanieal  (rather  than  the 
magnetic  or  chemotatio)  explanation  t>f  the  intracellular 
movements  s^ennMl  to  gain  fav*»r.  The  natun»  of  the  archo- 
plasm,  whether  a  part  of  the  cytoplasm  or  <litrert*nt,  was  left  in 
delmte.  New  int«*riniMliate  comlitions  uniting  direct  and  in- 
dinnrt  nncl^ar  division  wen*  d(«serilHMl  and  thegn^at  variety  in 
the  karyokfiietir  proei-ss  was  lM*<'oniing  gnierally  recognized. 

Thf  ti*xvnl  jn-'uhich  (luti  ucnmUttinu, — The  <|Uestion  of  chro- 
matic nMiuctioii  Ix-fore  th<*  intrudiirtioii  of  new  chn»niatin  bv 
fertihzatictn  attracted  nianv  w<irkrrs,  and  nt*w  data  were  ob- 
taiiH^I  on  the  iiuhiUt  of  chromosoim-  in  dithTenl  s|K.^ie**,  the 
time  at  which  redurtion  takes  place  and  the  detailM  of  the 
metho«l  Nrw  method**  of  formation  of  the  tetrads  by  conju- 
gation wtTe  descriUd  by  Wilcox,  Calkins  and  others. 
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In  our  knowledge  of  fecondation  great  advance  was  made, 
largely  by  American  workers.  The  derivation  of  the  archo- 
plasm  of  the  fertilized  egg  exclusively  from  the  sperm  was 
confirmed  upon  many  organisms ;  but  Wheeler  found  in  My- 
zostoma  a  case  of  the  persistence  of  the  archoplasm  of  the 
ovum  only.  The  independence  of  the  nuclear  matter  derived 
from  the  two  germ  cells  united  in  fecondation  was  shown  by 
Riickert  to  be  indicated  in  Cyclops  by  the  bilobed  condition  of 
the  nucleus,  even  to  the  period  of  formation  of  the  germ 
layers. 

Parthenogenesis. — The  accepted  view  that  the  unfertilized 
hen's  egg  may  go  through  the  early  cleavage  stages  was  shown 
by  Barfurth  and  by  Lau,  independently,  to  rest  upon  errors  in 
observation. 

Ontogenesis — The  contributions  to  the  preformation-epigene- 
sis  controversy  were  among  the  most  important  of  the  year, 
pointing  to  a  common  ground  for  both  sides,  one,  consequently, 
which  probably  lies  near  the  truth.  Driesch  and  Morgan^ 
opponents  of  Roux's  form  of  the  theory  of  preformation,  found 
in  the  Ctenophore  an  organism  in  which,  when  one  of  the  two 
blastomeres  is  isolated,  the  other  develops  into  a  partial  larva. 
This  indicated  a  degree  of  preformation,  but  not  the  degree 
held  by  Roux  ;  for,  first,  more  than  half  of  the  larva  was  j>ro- 
duced  from  the  i  blastomere,  and,  secondly,  when  a  piece  was 
cut  out  of  the  fertilized  but  unsegmented  egg,  there  was  still 
a  defect  in  the  larva.  The  conclusion  was:  There  is  a  rough 
preformation  in  the  cytnpkisiu,  but  not,  in  addition,  a  qualita* 
tive  divison  of  the  nucleus  as  Roux  supposes.  On  the  other 
hand,  Zoja  found  that  a  whole  medusa  developed  from  even  a 
,*g  blastomere.  We  must  recognize,  consequently,  a  series  in 
the  capacity  of  developing  a  whole  from  a  part,  of  which  the 
medusa  occupies  one  extreme  and  the  ctenophore  the  other. 
Studies  on  amphibian  eggs  were  made  by  Morgan,  who  found 
that  half  or  whole  embryos  may  be  obtained  from  the  \  blas- 
tomere, according  as  the  contents  of  the  egg  preserve  their  nor- 
mal positions  or  become  intermingled  by  inverting  the  egg, 
and  bv  llerlitzka,  who  found  that  the  isolated  \  blastomere  of 
Triton  develops  likr  the  entire  egg.     All  the  facts  seemed  to 
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point  to  a  conibine<l  action  of  epigenesis  and  evolution  in  de- 
velopment. 

The  limiting  size  of  the  egg  consistent  with  development 
was  studied  by  Morgan,  who  found  that  one-fiftieth  of  an  un- 
cleft  echinoid  egg  would  develop,  and  by  I^eb,  who  believe<l 
one-eighth  of  the  total  mass  of  the  egg  is  necessary  to  tlie 
foimation  of  the  pluteus,  while,  in  the  presence  of  nucleo- 
plasm, the  very  smallest  quantity  of  cytoplasm  is  capable  of 
growth  and  organi/Jition. 

The  theory  that  development  is  controlled  by  responses  to 
stimuli  was  extende<l  by  Ilerbst  and  by  Daven|>ort  to  particular 
developmental  proci»sses.  Koux  brought  forward  his  observa- 
tions on  the  migration  of  isolated  blastomeres  with  reference 
ot  each  other — cytotropism  ;  thew  migrations  resembling  thase 
of  zoospores  towanls  and  from  each  other  (IIartog,Sauvageau). 
Advance  was  made  in  interpreting,  on  the  ground  of  func* 
tional  activity,  the  <letails  of  the  form  of  the  skeleton  (Ilirsch) 
and  c*?»piH*ially  of  the  joints  (Tornier). 

Teratof/fuf^ijt. — Double  monsters  were  produce<l  in  frogs  by 
inversion,  which  mixes  up  the  contents,  and  in  echinoi<lH,  by 
immer*ing  the  egg  in  a  nalt  j*oluti(»n  antl  thereby  pro^lucing 
an  **  extraovat."  Th«»  elfect.H  of  low  temperature  upon  <b*velop- 
ment  were  ^tutlied  in  detail  u|H)n  frogs  and  the  chick  ;  mag- 
netism witH  shown  again  to  have  little  or  no  effect  U|K>n  de- 
velopment, while  electricity  has(Windl<M;  abnormal  density 
of  S4)lutionM  caused  spina-bifida  an<l  other  abnormalities  in  the 
t«d[>ole  (llertwig.  (iurwitHch).  The  capacity  for  development 
of  enucb'atiNJ  egg-fnignu*nts  into  which  a  s|N*rmato7.<mn  has 
pen<*trat«*il  was  reasstTted.  as  a  rt»sult  of  new  studies,  by  lk>veri. 

Heifunntinn — Progress  was  made  along  three  lines  :  the  di»- 
tnbuti(»n  of  the  capacity  for  regeneration,  the  comparison  of 
regeneration  and  ontogriiy,  and  the  explanation  (»f  regenera- 
tion As  for  the  iliHtribution  of  the  regeneration  capacity,  new 
cajwm  wiTe  <b»s<TiU*d  of  the  regeneration  of  internal  organs 
(sple«*n  of  rabbit,  liviT  of  nuitnmaU) — not  ••ubjcn-t  to  accidental 
amputation.  Failure  to  regen«Tati'  vcws  n'[M»rte<l  of  the  thyroid 
gland  and  nerve  (•••IN  in  vertebrates.  Kxperiment**  revealtMl  a 
capacity  for  regeneration  in  the  nervous  system  tif  earthworms, 
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the  tmnk  s^ments  of  pantapods,  and  the  body  of 
It  became  clearer  that  regcDeration  may  proce€«i 
different  lines  from  normal  ontogeny — Wolff  foond  tbe  -cri 
line  lens  regenerating  from  the  edge  of  the  iris  in«u*i  cc 
onter  skin.    Girard  foond  that  well*fed  and  mach  ex 
tritons  regenerate  polydactylic  feet. 

Concerning  the  caose  of  regeneration,  Nossbaom 
that  both  regeneration  and  heteromorphosis  depend  cpce 
different  cells  in  the  body;  Loeb  suggested  that 
depends  apon  special  organogenic  substances  (Sachs 
Rauber  compared  in  much  detail  organic  regeneraQoo  :#:•  %hm 
of  a  crystal  and  believed  a  causal  relation  to  lie  behiiid  ti^e 
similar  phenomena. 

Grafting. — ^This  year  will  be  remembered  as  that  in  vhicL 
Bom  published  the  results  of  his  marvelous  experimez^ts  oc 
uniting  bits  of  tadpoles  belonging  even  to  different  farr.:]iri 
Important  also  are  the  experiments  of  Wetzel  who  oliCaizMd 
from  his  grafts  of  hydra  additional  evidence  for  the  folaxitr 
theory. 

Poljpnr/rphitm^  mdamorphoM  and  aHemaiion  of  Qeurryjthomj. — 
Advance  was  made  (1)  in  the  interpretation  of  many  rarieocs 
as  polymorphic  forms;  (2)  in  the  determination  of  lolymor- 
I»hic  forms  by  external  conditions,  and  (3)  in  the  difcovrry  ^.f 
a  hidden  alternation  of  generations  in  organisms.  For  iLe 
first,  Coutagne  showed  for  molluscs  and  Standfuss  for  ni-.^a^rs 
that  similar  varieties,  due  to  the  same  causes,  recur  s^-  fr^ 
quently  in  ditferent  species  that  a  few  suffixes  appHt^i  to  thr 
ditferent  sf>ecific  names  will  suffice  to  designate  aii  var.etitr*. 
As  for  the  second,  Dietel  showed  that,  in  the  Ureiinrar,  the 
succession  of  aecidio-,  uredo-  and  teleutos{>ores  may  li*'  var.e^i 
at  will :  Wa^smanii  got  intermediate  [>olymoq»hic  f^-»^m^  in  ai^is 
bv  intermediate  food  conditions,  and  Bachmann  iiio<i:ne:.  tv 
changing  the  character  of  the  substratum,  the  f^rm  ♦  f  the 
sjHirangia  of  Thainni*lium.  .\s  for  the  third,  the  idea  •»:  Stra*- 
burger  (iyj4)  was  developed  by  others,  so  that  the  the«:»ni*  n^'W 
seems  well  forriiulated  that,  as  in  the  vascular  crypt«.»gani>  and 
the  phanerogam^,  so  also  in  all  animals  there  is  aa  i^'.ter- 
nation  of  generations,  the  sexual   generation   including  the 
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four  cells  arising  from  the  oogoumni — a  rudimentary  genera- 
tton  corresponding  to  the  rudimentar}'  sexual  generation  of 
angio8|>erms — and  a  non-sexual  generation,  which  comprises 
the  soma,  each  of  whose  nuclei  has  double  the  number  of 
chromosomes  found  in  the  sexual  generation. 

Carrtlation, — The  development  of  the  doctrine  of  internal 
secretions  was  the  most  important  contribution  of  this  year  to 
the  tlieury  of  correlation.  Especially  were  the  effects  on  other 
organs  of  the  removal  of  the  sexual  glands,  the  thyroid,  the 
•uperrenals,  and  the  digestive  glands  carefully  studied;  and 
the  obliteration  of  these  effects,  by  feeiling  extracts  of  the  tis- 
sues, observed.  The  s|»ecific  action  of  one  part  of  the  organism 
upon  the  other  parts  was  being  unravelled. 

(Jefirrnl  morphobtgy  and  physiohpfjy. — This  year  witnessed  the 
memorable  discussion  between  A.  Sedgwick  and  Bourne  as  to 
the  morphological  value  of  "cells,"  which  served  to  emphasize 
their  physiological  significance.  To  the  subject  of  budding  we 
have  tilt*  contributions  of  Chun,  who  showed  that,  in  the  me- 
dusa*, both  lavfFs  of  tin*  bud  mav  be  derived  from  one  laver 
only  (the  ectoderm):  thus  another  blow  was  dealt  to  the  germ 
laver  thtM»rv. 

El«itMcially  memorable  was  the  year  for  the  ap|>earance  of 
Verwurn's  **All^emeini*  Physiologic,*'  which,  in  one  leap,  pave 
scientitir  Mnndin^  to  that  subject,  and  of  I^*I)anti»c*s  "  I^ 
mati^re  vivsnto/*  much  less  extensive,  but  in  the  groun<l  it 
cover*,  more  profound  ;  both  works  are  dominated  by  the  idt*a 
of  thi*  chemical  nature  of  vital  phenomena.  The  numerous 
pa|M*rs  on  gen»Tal  physiology  related  to  vari<»U8  subjects,  es- 
|>ecially  jx^ntTul  tvll-physiology,  muscle  contraction,  phagmy- 
toflis,  etfeft  of  external  agents  on  organisms,  geotropisni 
((/£ap«k).  iKliotropisni,  thermotropism  (Mendelssohn),  nutri- 
tion, cell  H'spiralioii  (IxM'b  and  llunlesly),  immunity,  toxines 
and  ferments 

Ittrt'lHij. — TIh-  v«ar  naw  much  disi'usjiion  of  the  inheritanee 
of  acquired  ( liaract«r*»  and  the  theory  of  h«TiMlity,  but  little 
prr)gre«*.  Th«*  exp«-rimeiits  of  Charrin  anil  ithy  atfonled 
another  example  of  transmis**ion  (but  rare  and  incomplete'  to 
the  fir-l  geMerali<»n  t^f  the  elfeets  of  vaccination.     Hyatt  pub- 
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lished  in  full  his  palsentological  evidence  that  an  impression 
in  the  shell  of  fossil  Ammonites,  due  to  crowding  of  coils,  per* 
sists  in  (abnormally)  uncoiled  species.  A  masterly  discussion 
of  the  whole  question  of  inheritance  of  acquired  characterB 
appeared  this  year  in  Romanes' ''  Post- Darwinian  Questions'' 

Variation, — If  little  new  was  added  to  our  knowledge  of 
heredity,  such  was  by  no  means  the  case  with  variation.  New 
facts  were  acquired,  new  methods  of  study  employed,  new  ex- 
perimental  investigations  made  to  determine  its  cause. 

Osborn  classified  variations  as  ontogenetic  (and  either  gona- 
genie,  gamogenic,  embryonic  or  somatogenic)  and  phylogen- 
etic.  Scott  distinguished  between  individual  variation  (of  on- 
togenetic value  only)  and  mutation  (of  phylogenetic  value). 

Mehnert  showed  that  variation  occurs  as  abundantly  in  em- 
bryos as  in  adults.  Eigenmann  showed  that  in  certain  fishes 
the  variants  above  the  mode  are  more  abundant  than  those 
below,  and  that  individual  variation  is  greatest  where  the 
number  of  species  is  greatest.  The  extraordinar}*  variation  of 
medusae  was  investigated  by  Browne. 

The  development  of  the  mathematical  study  of  evolution, 
for  which  this  decade  will  ever  be  famous,  took  a  great  stride 
in  the  publication  of  Pearson's  "Skew  Variation,"  by  which 
methods  of  measuring  unsymmetrical  variation  curves,  their 
variability  and  their  skewness  were  given.  Since  most  bio- 
logical curves  are  skew  curves,  this  method  greatly  extends 
Galton's,  which  was  applicable  only  to  symmetrical  curves. 
DeVries  studied  quantitatively  a  case  of  dimorphism  in  |»lant5, 
and  Weldon  investigated  selection  in  crabs. 

Among  the  studies  on  the  causes  of  variation  may  be  men- 
tioned the  experiments  of  Vernon  on  echinoderm  larva?;  of 
Weismann,  Standfuss,  Ris  and,  especially,  Fischer  (similar 
effect  on  heat  and  cold),  upon  lepidoptera ;  of  Bonnier  on 
plants  subjected  to  electric  light  (producing  excess  of  chloro- 
phyll and  scragged  form);  and  of  Goebel,  who  found  that 
when  cacti  with  foliaceous  stems  were  grown  in  the  dark  the 
stems  became  rounded.  Davenport  and  Castle  found  that 
tadpoles  have  the  capacity  for  self-adaptation  to  heat. 
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As  for  variation  due  to  internal  causes,  Mever  determined 
that  despite  it«  fewer  chromosomes,  A^carij^  tinivalrns  is  as  var- 
iable as  A,  hivahnn^  which  is  opiK>sed  to  Weismann's  theory. 
Hrooks  |K)inteil  out  apro[)os  of  umphimixia  that  the  number  of 
ancestors  of  an  individual  does  not  roll  up  according  to  the 
formula  2"  (in  which  tht*  power  "  represents  the  number  of 
generations)  I>ecau8(*  of  c(»nstant  intercrossing  of  relatives. 

Orifjin  nf  njHrifM. — A  trend  towards  facts  is  clearly  discern • 
able  in  tin*  work  (»f  the  year  on  this  subject.  Natural  selection 
was  tested  by  the  statistical  metluKl  (Weldon).  Galton  called 
for  fact^  concerning  s|K)rts  and  their  pedigrt*e,  a  call  which 
should  not  Ik*  unhe<Mled  bv  American  naturalists.  One  such 
case,  excellently  tractnl,  was  given  in  hSOri  by  Tracy  in  the 
Amkrican  Natira  I.I.ST.  Aerial  discussions  still  went  on,  how- 
ever. Wallace  still  thought  that  siKK'itic  differences  arise  by 
the  summation  of  slight  variations,  and  Ilenslow*  still  main- 
tained! the  view  that  they  arise  from  considerable  self-ada|>tive 
chang«*s. 

Mtittnl  fiinrtinujt. — The  ditlVrentiation  of  comparative  physio- 
logical |M<yrh<)lngy  from  '•metaphysics**  made  gcKxl  pn)gress 
during  IM^f).  Lloyd  Morgan  did  much  to  give  to  instinct  a 
satisfactory  biologiral  definition.  Among  s|>ecial  works  on 
the  .*H*ns(»s  of  aniiiuils  mav  be  incntionetl  the  IVckhams*  ol»ser* 
vatioii-,  showing  that  spidrrs  rtu-ognize  each  other  by  sight, 
and  Uil<*y's  cx|K.*riments  with  moths,  in  whirh  a  marki*^!  male 
found  a  female  a  mile  and  a  half  away.  llfHlge  and  Aikins 
gave  the  reconU  of  the  aetivitii*s  of  a  single  Vorticella  obs4»rved 
during  several  consecutive  hours. 

Studies  in  the  (^ntoJ^ene^is  of  mt*ntal  functions  were  made  by 
Mills  on  the  dog.  and  he  and  Lui  agrt^*d  that  th(*re  is  a  (lose 
parallel  U'tween  the  appearanee  <»f  certain  functions  and  the 
visible  tbvelopinelit  of  correspond  itig  cortical  centres.  liald- 
win  had  f«»llMWed  can  fully  the  mental  development  (»f  a  child 
and  laid  gnat  »tre*««*  upon  the  role  of  imitation  in  the  ppK^es^. 
The  d«'VeIopfucnl  of  memory,  e««|»e4ially  visual  memory,  and 
the  formation  "f  al»*»tract  concepts  were  alM>  studied. 

fifn*r"l  //u'/ /*'•. — This  year  was  pr«Mluctive  of  no  new  guid- 
ing theories.     It    was  still  reaaserte<l   that   it  is  vain  to  seek 
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further  than  for  a  teleological  explanation  of  biological  phe- 
nomena. Weismannism  was  much  attacked  and  much  mended. 
Cope  issued  several  articles  foreshadowing  his  now  well-known 
book.  Whitman  showed  from  the  history  of  the  discussion, 
epigenesis  vs,  evolution,  how  the  grounds  of  debate  have  com- 
pletely changed. 

In  glancing  over  the  work  of  the  year,  we  see  that  tlie  great 
advances  were  made  in  cytology  in  the  broad  sense,  in  the  in- 
terpretation of  the  causes  of  the  early  ontogenetic  changes,  in 
the  general  physiology  of  organisms,  in  the  experimental  de* 
termination  of  form  and  in  the  quantitative  study  of  variation. 
All  of  these  are  subjects  little  considered  a  decade  or  two  ago. 
It  is  noticeable  also  that,  although  general  biology  has  loug 
been  regarded  as  a  free  field  for  all  speculators,  the  greatest 
activity  among  workers  and  the  richest  results  are  found 
when  the  students  of  fact  are  busy.  This  is  the  most  hofieful 
sign  for  the  future. 


THE  SWAMPS  OF  OSWEGO  COUNTY,  N.  Y.,  AND 

THEIR  FLORA. 

By  W.  W.  Rowlke, 

CORNELL  UNIVERSITY,  ITHACA,  N.  Y. 

(  Concluded  from  page  fJfJO.) 
THE  LAKES. 

In  the  region  of  our  typical  swamps  these  lakes  are  frequently 
of  considerable  depth.  Usually,  however,  they  are  compara- 
tively shallow.  Stories  are  told  here,  as  elsewhere,  of  **  bot- 
tomless lakes  "  where  a  line,  no  matter  how  long,  would  not 
reach  the  bottom.  The  fine  mud  in  the  bottom  was,  in  all  prob- 
ability, the  cause  of  the  deception.  At  the  bottom  of  the  lake 
the  mud  is  as  mobile  as  water,  and  it  is  difficult  to  determine 
where  fluid  ends  and  solid  begins,  and  hence  the  difficulty  in 
sounding;.  There  are  at  least  three  lakes  in  this  region  called 
Mud  Lake,  a  fact  which  tcistifies  to  their  character.  (Jne  is 
Mud  Lake  in  Oswego  town  already  described,  another  is  iu 
Scriba  in  the  same  county  two  or  three  miles  south  of  the 
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Lily  Marsh,  and  tlia  third  U  near  Baldwinsville  in  Onondaga 
County. 

The  mud  of  the  swamps  gives  a  decided  character  to  the 
streams  of  the  region.  Whether  a  stream  rises  in  the  lake  or 
flows  through  it  or  any  other  part  of  the  swamp,  the  waier  is 
colored  by  the  mud  a  dark  yellow  or  wine  color.  This  color 
of  the  walvr  of  many  of  the  streams  led  to  the  application  of 
appropriate  names,  such  as  Wine  Creek,  Mud  Creek  and  Black 
Creek. 

THK    LAKK    FI.OUA. 

While  ihr  flora  of  the  lakes  present  many  interesting  fea- 
ture**, the  plants  are  much  less  unique  than  those  of  the  sur- 
rounding moor.  Aquatic  plants  have  long  been  noted  for 
their  wide  distributi<»n.  Darwin  has  pointe<l  out  that  this  de- 
pends u|Hin  the  <listribution  of  their  seed  by  birds.  While  we 
are  readv  to  accept  this  as  one  of  the  means  bv  which  the 
plant.**  <liss4*minate  themselves,  we  must  also  assert  that  the 
ultimate  cau.<tesof  this  is  the  similarity  of  conditions  presented 
by  a<)uatic  conditions  g«»nerally.  The  conditions  are  very 
much  the  same  in  our  lakes  as  in  c»ther  >»imilar  Inxliee  of 
water.such  as  .h|ow  flowing  .streams  and  lak(*s  with  hanl  shores. 
Atjuaiic  tloras  are.  howi»ver,  quite  distinct  from  terrestrial  ones 
of  thf  H4inie  region.  Tin*  m<K)rs  surroun<ling  our  lake  come 
very  noar  atlording  atpuitic  conditions.  Nevertheless  the 
short*  liin*  In^tw^^^'U  lak«»  an<l  m<M)r  is  a  pntty  dtflnilo  one.  The 
following  an*  spi'cii»s  n^pre^k'ntativr  of  thf  lake  flora: 

Th«'  \'nfiilnrtjt  affonl  a  charact«»ristic  group  l»elonging  here. 
None  of  tliiMn  find  congenial  conditi(»ns  outsiflo  tht*  l>oun<ls  of 
thf  lakr,  and  mo**t  <'f  tlH»m  are  confun^il  to  water  several  feet 
deep  P"t*ttnnfj*t*»ti  niiiftliti*litijt,  P.  hmcfnttA  nnd  /*.  httrrophi/flujf 
are  m  tin*  lall**r  <*lav-.  while  yniti.n  fffj-ilijt  an<]  /*  OtlifntiiM  ap- 
proach n«*ar«T  th**  -horfs. 

I'ti/hsu' mi  -jtiiti^is  i?«  a  plant  which  does  not  ap|K*ar  verv 
near  thf  ^hon-^. 

m*"*  Ititrt"  tn*>tntt\  inu«*t  be  <N.nsidfred. at  lea?»t  in  this  regii»n, 
a  hik«'  plant,  a**  at  Lakt*  N<'alitaliwantah  and  ra«Idy  Lake, our 
onlv  -tati«»h»«  for  it,  it  ltow-  onlv  in  water.  It  ^'Cmims  e^*«i*ntial. 
ho\%f\«  r,  that   It**  ro4»i?»  only  HhouM  l>e  submerp*d  ;  the  culms 
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always  appear  above  water,  and  consequently  it  occurs  only 
upon  rather  shallow  shores. 

The  Lemnaeeje  are  represented  in  the  lakes  by  Lemna  tri- 
silica,  L,  minor  and  Spirodela  polyrhiza,  none  of  which  make  any 
attempt  to  grow  in  the  bog. 

Eriocauloi}  septangulare  is  one  of  the  few  plants  that  are  com- 
mon to  the  lake  and  the  moor,  in  fact,  it  is  about  the  only  one. 
Whether  it  grows  upon  sand  in  a  few  inches  of  water,  or  upon 
the  soft  mud  in  the  newest  portions  of  the  moor,  it  seems 
equally  at  home.  I  have  found  it  growing  in  four  lakes  in  the 
county,  but  never  saw  it  in  a  swamp  where  there  was  no  lake. 
Paine  says  (Cat.  of  Plants  of  Oneida  Co.),  of  the  distribution  of 
this  plant,  "  Lakes  and  ponds  of  the  north  woods,  throughout 
and  common/'  I  conclude,  therefore,  that  the  plant  is,  in  this 
region,  a  lake  plant. 

Heteranthera  dnbia  is  a  deep  water  plant,  and  grows  in  these 
lakes  as  well  as  in  slow  flowing  streams. 

The  whole  order  Nyraphajaceee  is  a  water-loving  group.  With 
rare  exceptions  it  is  confined  to  the  shallower  portions  of  the 
lake.  The  exceptions  are  cases  where  the  strong  rootstock  of 
Nymplisca  and  Caatalia  have  persisted  after  the  moor  has  ad- 
vanced into  the  lake  beyond  them  and  sends  up,  for  a  few 
years,  its  leaves  and  flowers  through  the  thin  turf.  The  con- 
trast between  the  black  mud  of  the  moor  and  the  pure  white 
flowers  of  Castalia  is  very  striking.  Brasenia  jmrpurfti,  Gu- 
iaiia  otloraUiy  Xynijthna  ndvena  are  the  representative  plants. 
The  depth  of  water  in  which  these  plants  grow  ranges  from 
one  to  six  feet,  only  rarely  going  outside  these  limits. 

Alf/riophylliUK  sjtlaitnm  is  a  well-known  aquatic  finding  a 
place  here. 

The  Lentibulariaceie  is  represented  by  two  species  in  the 
lakes  and  several  others  in  the  moor.  None  of  its  species  are 
common  to  both  lake  and  moor.  Utrlcufdrid  vuhjari^  and  f '. 
iiiiiifH'  are  the  lake  plants.  While  occurring  in  other  places, 
thev  thrive  ]»articularlv  well  in  the  niuddv  lakes  surrounded 
bv  moors. 

And,  finally,  for  the  order  ComposiUi*,  we  have,  in  our  lakes, 
a  single  representative  in  Biden,^  btvhii. 
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THK    FLOKA    OF   THK    MOOR. 

TIhtc  is  no  group  of  plants  more  interesting  from  the  i>oint 
of  view  of  their  geographical  distribution  tlinn  tlie  one  which 
constitutes  the  moor  flora.  Allusion  has  already  been  made 
to  the  pr<»lMibIe  jKxMt-glarial  hij^tory  of  the  Horn;  and  attention 
has  also  been  ralltnl  to  its  relation  to  the  Alpine  flora  of  New 
York  State.  The  general  fact  that  the  two  floras  approach 
each  other  towanl  the  north  until  we  find  them  closely  asso- 
ciate<l  in  Arctic  regions,  is  pretty  conclusive  evidence  of  closer 
association  in  |»ost-glacial  times.  But  their  limited  distribu- 
tion and  their  relation  to  our  Alpine  flora  is  no  more  Intercast- 
ing  than  their  <listribution  in  the  moor  itsidf.  Some  of  the 
plants  are  re?»trictiMl  to  the  newer  |K)rti(>n8  of  the  l>og;  others 
are  only  foun<l  in  the  older  {Nirtions.  Tlu>se  of  the  newer  |M)r- 
tion  are,  in  gen«*ral,  the  inva<ling  plant.^;  those  of  the  older 
{lortion  sometimes  persist  in  the  W(H>de<l  lK?lt.  In  the  older 
|H)rtions  (»f  the  bogs  then*  sonietim(*s  apfH'ar  upland  plant.**.  A 
genera  I  .•*urvey  nf  tht*  ?<|»ecies  may  hen*  be  nuide. 

The  Juuctitfiuncfit  an*  all  marsh  plants.  In  our  region  they 
an.%  S4)  far  as  I  kn(»w.  mainly  confiniHl  to  the  newer  |>ortion  of 
the  sphagnou*^  m*K>r>.  Triplnr/iln  mnrHifmt  occurs  at  Mud 
Lak«-.<  Nui'go  i«»\vn.  **  I*anuli.M»,"So.  Mexico,  (iranny's  Orchard, 
Palfrmo.  and  otiur  plac«*s.  Acconling  to  the  Manual  ((tray's) 
it  occurs  at  thr  M»a*»hon»  and  in  •^alim*  places  acro}*s  the  (V)nti- 
nent.  Mu«l  Ijike  is  l»y  no  means  a  -aline  place.  T.  jHiliiMtrin 
has  not  l»cen  «*crn.su  tar  a-*  I  know,  in  <  ►swi'go  County,  but  <k*- 
curs  at  Juniu**.  >«*n«<'a  County,  in  the  name  basin,  also  u|H)n 
the  ••  i'og^y  iMinb  r-  of  ( >iiMiidaga  !^ik«» ;  at  Salina,  and  n(»rth- 
ward  iM'Voiid  Liverp'^oj"'  (rain**,  1.  c.  p  si).  .Vr/iri/r/i:/ri#i  oc- 
curs in  ihf  iHWir  portion*,  of  all  our  sphagnous  moors. 

TIht«'  an-  but  (vw  t/rti^,**  <* .  I'hrnt;ini(,n^  Mnith  iJh  rqiii  I'ftr*  iit'tMa, 
t*ttnii'i'^*ti'i't    r>' li't'f*  iinif^    and     t  \th\tiunjr>t*tiM    rnmiflt  tisu*    are    fn- 

4iucntly  toiiiid  ni  the  m«>ors.  but  an*  not  contined  to  tht-m 

<  Ml    tin*    oth«T    halid    llir   f  t/j'*  i  nrt  .t   i«  olH*  of    the    l»c«»t    Teprc- 

nented  «inbr-  lltn-.  ami  ben*  almost  exclu*«ively.  the  s|»e<'ief» 
of  woi.lgra--  <  Ki  !«»|i|n»rtini  I  gn»w.  <  Mie  of  the  mo«.t  ttrectivi* 
iHig-inakiii;:  plant*  in  tbi*<  region  is  i'nrtj  fJi /'/fin m.  the  root- 
flt<M*k**  of  ubicb  form  a   very  stmng  warp  into  uhich  other 


796  The  Ameriean  Naturaliit.  [SeptosWr, 

plants  are  woven.  It  presses  up  close  to  the  margin  of  the 
lake,  and  affords  a  pretty  sure  indication  as  to  whether  it  is 
safe  to  venture  upon  the  place  or  not.  Other  characteristic 
carices  are  C.  paiLciJlora,  C.  terdiusculoj  C.  magellaniea^  C.  limomi^ 
C.  exilis  and  C  redowskyana.  Other  species  of  Carex,  as  well  as 
some  species  belonging  to  other  genera  in  this  order,  are  often 
found  in  the  bog. 

Pdtandra  virginica  is  in  the  moors,  but  occurs  as  well  along 
all  our  streams.  Calla,  while  perhaps  not  exclusively  a  moor 
plant,  occurs  here  more  frequently  than  anywhere  else. 

But  a  single  species  of  the  Liliacex  is  found,  viz.:  Vagnera 
trifofia. 

In  distinct  contrast  we  find  this  the  chosen  home  of  our 
rarest  orchids.  The  representative  species  are:  Ilaf/enaria  W^- 
phariglottiSf  H.  claveUaia,  H.  dilaialaf  H.  leucophma^  Cypripcdinm 
reginss,  Pogonia  ophioglossoideSy  P.  verticiUatdf  Arethusa  biUlHjM^ 
Gyrostaichy  romanzoffiana^  Liaiera  australis  and  Limo^hrum  tnlfcr- 
osum. 

Two  willows,  Sdlix  myrtiUoides  and  S.  Candida^  are  exclusively 
moor  plants  in  this  region. 

Sarracciiia  purpurea  is  confined  to  the  moors,  and  is  one  of  the 
most  unique  in  appearance  and  habits  of  moor  plants. 

Drosera  intermedia  occurs  only  in  the  newest  i)ortions  of 
the  moor,  while  L\  rotnndifolia  is  more  often  in  the  drier  por- 
tions, sometimes  even  growing  upon  rotten  logs  at  the  margin. 

Three  of  the  Rosaan  are  conspicuous  moor  plants.  Omxnrnm 
palustre  is  usually  upon  the  water's  edge,  and  is  a  pretty  effect- 
ive moor  builder.  The  other  species  are  Genui  rival*  and 
Sauguisorba  canadtnsiSf  both  of  which  are  in  the  more  mature 
portions. 

Dtcndnn  verticWatns  occurs  in  considerable  abundance  in 
most  of  the  lake-containing  swamps,  but,  as  is  well-known,  is 
not  confined  to  them.     It  is  also  an  important  moor  builder. 

Two  species  of  I^pilobium  are  confined  to  the  moors — E. 
linearr  and  E.  strictuin. 

Prosrrpinaai  jmlustris  must  also  be  included  here. 

The  Ericacat  is  one  of  the  three  most  conspicuous  orders  in 
the   moors.     The  other  two  are  the  sedges  and  the  orchids. 
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The  species  here  which  are  exclusively  moor  plants  are :  Ledum 
Gnprnl^tmlinitiif  Knhnia  fjlaurn,  Afidronie^la  poliffJia^  Cham«- 
dnphm  mlyculnUi,  Otvtfjai^i  hiMpidnla^  SchoUera  orycoeais  and  6'. 
matrf^airjHi.  Many  others,  especially  species  of  Vaccinium, 
live  in  the  moor,  but  are  not  confined  to  them. 

Men\j<inihe$  triffJiata  is  a  moor  plant,  and  is  not  uncommon 
in  our  region. 

The  h'fitihnliariactjf  contribute  to  this  group  lYHmlaria  cor- 
nuta,  (\  ifOtbn^  l\  intennedift  and  T.  rejuupinttta,  all  of  which  are 
rare  plants  and  grow  only  in  the  newer  portions. 

In  the  order  OnnpnnlUi,  but  three  species  can  lay  claim  to 
being  exclusively  moor  plants.  These  are  Solidttgo  nhiiteii$i$^ 
S,  uligiiuum  and  AMtrr  jnureuA. 

THE    FIX)KA    OF  THE   WOODKD    BELT. 

Tlu*  third  zone  of  the  whole  swamp  is  still  to  be  considered. 
To  attempt  to  enumerate  the  s|»ecieM  as  has  been  done  in  the 
case  of  the  bog  and  the  lake  would  contribute  little  to  our 
picture  of  the  swamp  as  a  whole.  The  8pi*i*ies  are,  for  the 
most  part,  the  sam<*  as  may  1h*  found  u[H>n  the  surrounding 
uplands,  esprcially  in  low  plac^es.  In  fact,  we  may  say  that 
just  an  till*  moor  is  steadily  invading  tin*  lake,  so  the  wooded 
belt  is  invading  thr  intntr,  and  there  is  by  no  means  theshar]) 
limitation  to  thi*  outer  edge  of  the  wcmmKhI  bt*lt  that  there  is  to 
the  outer  ttlge  of  the  m<K>r  or  of  the  lakr.  It  is  always  a  trt»e- 
covend  tnirt  in  the  mitural  state,  the  sizt*  of  the  trees  increas- 
ing a**  niie  pfu<S4*s  fn>m  the  e^lgeof  tho  moor  to  the  hard  shore. 
The  tr^es  which  ap|K*ar  most  frt»<|uently  are  I'tmuM  amrricanaf 
Ac i'  it'irrhnrimim^  Fnuimis  nignt,  Pinm  jftrtpfniM^  Thuya  ftcnden' 
taliJt,  Ijii'iy  htnctnn^  IScta  mnrinwi  9Li\^\  llriidn  IrnUt,  Of  these 
the  prtilominating  J4|>ecifs  are  the  tirst  thnt*  or  four.  Shrubs 
an*  more  iilnindant  in  tin*  mon*  o|»imi  |»ortions  near  the  mmir. 
Limit  rn  IirnZ"iii,  II*  r  i*  rticilinfn,  ILcinidiM  murr*notin  and  iH»Veral 
s[M»<-i«»'*  of  \'<itriuiiim  are  lh«*  most  prominent.  The  herbaceous 
the  w^khUmI  U'lt  \^  n«>t  a  Very  rich  one.  Caltha  often  covers  flora 
of  the  ground  Tli«*  iiKHt  prominent  plants  are  the  Osmundas, 
which  grow  in  rank  profuf*ion.  Smdiu  hij^^ndut,  Arnoriuairi* 
jdtijlhiin,    h'llihni'la    i'*ftrfi$,    Tri'iitalis   anuricnwi,   JI*drida    vir* 


798  T%e  American  NaturaUst.  [SepumUr. 

giniana  and  many  others  also  grow  here.  As  might  be  ex- 
pected, it  is  a  flora  made  up  of  species  which  are  by  no  means 
confined  to  this  particular  place.  Some  of  them  flourish 
equally  well  upon  the  surrounding  uplands;  a  few  grow  in 
the  open  moor ;  many  grow  in  low  grounds  that  do  not  have 
the  vegetable  accumulations  characteristic  of  these  swamps. 

THE  DISAPPEARANCE  OF  SPECIES  WITH  THE  MATURING  OF  THE 

BOG. 

The  rareness  of  some  of  the  bog  plants  attest  the  gradual 
disappearance  of  species  from  these  places.  Specimens  of 
Listera  aiistralis  were  found  by  Father  Wibbe  at  the  Lily  Marsh 
in  New  Haven  in  1877,  where  he  reported  it  as  growing  abund- 
antly.'   The  writer  has  visited  the  same  place  several  times 

» Bull.  Torr.  Bol.  Club,  VI.  192.  , 

since  1S88,  and  has  failed  to  find  it  again.  It  is  safe  to  say 
that  it  is  not  abundant  there  now.  A  few  plants  were  found 
by  the  writer  in  "  Granny's  Orchard,"  in  Palermo,  in  1S95. 
Here  continued  and  careful  search  resulted  in  the  finding  of 
but  a  few  plants.  Dr.  W.  M.  Beauchamp  has  found  the  same 
species  growing  at  Mud  Lake  near  Baldwinsville,  Onondaga 
County.  Here,  too,  only  a  few  specimens  were  found.  These 
are,  so  far  as  known,  the  only  stations  for  this  species  north  of 
New  Jersey.  It  is  significant  that  a  considerable  number  of 
species,  not  only  those  that  affect  bogs,  but  some  Upland  ones, 
have  the  same  general  range  as  LiMrrn  (ntstmli^.  The  most 
conspicuous  of  tliese  are  :  Jiluxitt  I'lrginica,  Xyssd  aqxmt'icn,  Krio- 
cnulon  81  pt(inguUii'*\  Triglorhhi  ninrlfiimi^  Xi/ri^i  inoutana,  ^hm- 
chztriii  jKihistvU  and  several  of  the  I'trinilaruii^.  It  seems  a  n-a- 
sonable  inference  that  formerly  there  existed  in  these  regions 
conditions  much  more  congenial  to  these  plants;  that  then 
they  were  more  abundant  and  continuous  in  their  range  than 
now,  and  that  thev  have  settled  in  the  limited  tracts  which 
afford  them  a  congenial  home.  The  comlitions  which  conduce 
to  their  persistency  are  no  doubt  comj>lex.  The  main  ones, 
however,  seem  to  be  a  constant  and  abundant  humiditv  in  the 
air  and  abundant  moisture  in  the  soil,  and,  at  the  same  time, 
a  relatively  even  teini>erature  throughout  the  year.    Humidity 
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in  the  air  is  maintaineil  by  the  extensive  surface  of  the  sphag- 
nous  moss  from  which  it  steadily  evaporates  great  quantities  of 
water.  Many  plants,  especially  the  delicate  orchids,  are  found 
only  in  the  moss.  The  humidity  of  the  air  immediately  at  the 
surface  of  the  moss  at  once  suggests  the  conditions  in  the  trop- 
ics where  the  epiphytic  orchids  thrive. 

<'OMMRR(IAL   VALUK   OF   THK    BO<i8. 

The  capacity  of  the  uioss  to  hold  moisture  and  the  evenness 
an<l  fre4*<lom  with  which  it  gives  it  u|>,  ha.s  led  to  its  extenstve 
use  in  packing  the  roots  of  plants  during  shipment.  In  the 
Lily  Marsh  and  Mud  Lake  in  Oswego  township,  the  moss  has 
been  reini»ved  from  a  large  part  of  the  moors.  The  effect  upon 
the  lM)g  itself  is  anything  but  wholesome.  By  this  tn»atment 
a  ch^an,  mo!<sy  nuH)r  is  turned  into  a  stinking,  sour,  unsightly 
and  tn*acherous  mud-hole.  Xowheie  did  I  ever  see  such  vio- 
lence <lone  to  nature  as  where  the  moss  is  remove<l  from  a 
moor.  Th(»  tratlitional  woodman  s  nxe  dm's  not  compare;  a 
burnt  forest  soon  recovers  it,»*elf  to  a  certain  extent ;  but  a  bog 
from  whirh  the  moss  has  b(M»n  taken  r<»clothes  itself  verv 
slowly,  antl  will  pn»bably  nevtT  InM^ome  a  thick  turf  as  origin- 
ally. (Jertainly  none  of  ih<'  mrtT  plants  will  endure  such 
treatm(*nt. 

1  oN('Ll>I()NS. 

1.  Swamps  form  one  of  the  striking  and  imi>ortant  topo- 
gruphical  feutuns  of  Oswego  County. 

U.  The*HJ  mav  consist  of  a  lake,  a  moor  and  a  wooded  belt 
but  in  numv  the  lake  has  be<'n  converted  into  a  moor,  and  in 
other*  Inith  lake  and  nicKir  have  paHM»d  over  into  wiKnled  tracts. 

l\.  The  Murface  of  the  countv  was  tlut«d  bv  tin*  ice;  this  de- 
t«rniin«'S  the  outline  (»f  all  the  hWanips. 

i.  The  finely  pnlveri/ed  remains  of  plants  (mud)  are  stirred 
up  with  every  wind,  so  that  material  is  eonstantly  shifted  from 
the  mud«ly  .•*ht>res  to  d«e|M-r  watt-r. 

r».  The  agitation  of  the  water  by  the  wind  has  two  import- 
ant intlu«*nces  on  the  ithore  :  its  violence  prevents  i>phagnum 
from  growing  at  tin-  water's  edge.  Cav^andra.  -edge?*  ami  De- 
ccnlon,  with  fathers,  form  a  barrnr  at  the  eilgt* ;  second,  it  pre* 
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vents  plants  from  gaining  a  foot-hold  on  the  eastern  shores 
where  the  lakes  are  of  considerable  size. 

6.  The  flora  of  the  moor  has  among  its  species  some  of  the 
rarest  plants  of  the  region. 

7.  A  considerable  number  of  species  otherwise  confined  to 
the  Atlantic  coast  occur  here.  It  does  not  follow,  as  Paine  as- 
serts (1.  c,  p.  92),  that  a  maritime  bay  occupied  this  depression. 

8.  The  distribution  of  moor-loving  plants  suggests  that  once 
conditions  of  humidity  and  temperature  enabled  them  to  grow 
very  much  more  abundantly  than  now. 

9.  The  commercial  value  of  the  moss  bids  fair  to  devastate 
the  moors,  and  their  recovery  will,  of  necessity,  be  very  slow. 
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With  the  present  number  the  American  Naturalist  comes  into 
the  possession  of  new  proprietors  and  under  the  charge  of  new  editors. 
We  do  not  propose  to  make  promises  of  improvement;  but  shall  leave 
the  journal  to  speak  for  itself  upon  that  score.  We  do  think  it  due  to 
our  readers,  however,  to  8tate.  our  convictions  as  to  the  poeltion  the 
Naturalist  should  occupy  in  the  future. 

As  we  see  it,  there  are,  under  existing  conditions  in  science,  c>nij 
three  kinds  of  scientific  serials  that  can  hope  to  prosper.  There  is,  on 
the  one  extreme,  the  technical  journal  devoted  to  a  single  strictly  defined 
subject  and  intended  as  a  repertory  of  the  results  of  research.  At  the 
other  extreme  is  the  popular  scientific  journal  which  seeks  to  interest 
and  instruct  those  who  are  without  specific  scientific  training.  Lastly, 
between  these  extremes,  comes  the  general  scientific  journal  which  holds 
a  distinct  position ;  it  is  intended  for  the  students  and  workers  in 
science — a  constituency  which  has  already  attained  considerable  size 
in  this  country  and  is  rapidly  growing.  The  Naturalist  aims  at 
being  such  a  journal  with  such  a  constituency. 

The  objection  may  be  made,  however,  that  this  constituency  is  an  ill 
defined  one  and  is  without  common  needs.  There  are  two  answers  to 
this  objection  ;  the  a  jtriori  answer  and  that  of  exi)erienoe.  The  4 
priori  answer  is  that,  despite  the  fact  that  science  is  becoming  more 
diiferentiated,  its  separate  disciplines  are  expanding  and  coming  to 
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orerlap.  Eapeciallj  it  this  true  of  the  natural  sciebces.  The  fusion  of 
the  biological  scieocet  is  wellnigb  complete  ;  and  tfaej,  in  turn,  grade 
into  geology  through  geographical  distribution  and  physical  geography 
oo  the  one  hand,  and  through  paleontology  on  the  other.  All  of  the 
natural  sciences,  moreover,  must  seek  for  their  bases  within  the  realms 
of  chemistry  and  physics.  Indeed  in  the  development  of  the  new  fields 
of  biological  geology,  chemical  geology,  bio-chemistry,  and  bio-physics 
we  can  foresee  the  clearer  and  more  general  recognition  of  the  solidarity 
of  the  sctencea. 

The  answer  of  experience  is  not  less  decisive.  No  one  can  doubt 
that  journals  of  that  class  in  which  Nature^  Science,  La  revue  $cimti/ufue, 
and  yaiurtriMen/trhajtliche  Rundschau  are  notable  examples,  meet  a 
perfectly  well  defined  need,  and  their  prosperity  gives  us  hope  for  sue* 
cess.  We  accept  the  answers  A  priori  and  A  posteriori  and  fear  no  Isck 
of  a  constituency. 

One  other  point.  Every  scientific  man,  as  such,  may  well  read  two 
general  scientific  journals,  the  weekly  scientific  newspaper  and  the 
monthly  review  of  scientific  progress.  We  recognize  thst  the  first  of 
these  is  already  admirably  supplied  in  this  country ;  wc  believe  that 
The  Amcrican  Natikalist  should  furnish  the  second. 

Certain  nistters  of  detail  are  determiiieil  by  the  proposed  position  of 
the  Natckaubt.  We  cannot  publish  very  technical  works  but  shall 
welcome  such  results  of  research  u|>oii  the  broader  problems  of  the 
iCteoces  as  tnsLj  be  exjiected  to  interest  a  large  share  of  our  readers. 
For  example,  it  would  Iw  inconvintent  with  our  plan  to  publiph  a  min- 
ute description  ofnome  anatomical  feature  or  a  mere  list  of  the  nfiecies 
limnd  in  some  rt*gi<»n ;  unless,  in  the  Hmt  cast*,  the  nubject  should  a|>- 
pear  to  have  broad  morphological  or  physiological  Itearingn,  or,  in  tlie 
seaind  oasv,  owing  to  the  interenting  character  of  the  tyjies  or  laiw 
peculiarity  of  their  distribution,  the  list  should  l>e  shown  to  hsve 
exceptional  value.  On  the  other  hand,  papers  intende<l  for  lieginnen, 
such  as,  "Some  hinlfi  of  the  garden,"  "Some  common  weeds,"  are  not 
appn>pnate  for  thi«  journal.  What  we  desire  in  scientific  psfiem  writ- 
ten by  scieiitlHo  |ierK>n«  and  of  intert»st  to  iK'ientific  workem  in  more 
than  one  fivld.  In  addition  Ui  n^sults  (»f  rfS4'srrh.  we  nhall  l(M>k  for 
summaries  uf  progress  in  natursl  scienrr,  diicuision  of  scientific  (ques- 
tion* of  the  day.  sud  n*views  of  iMMiki  nnd  the  mon*  im|>ortiint  fiafieni. 
Uememl>ering(Mir  titlr.  while  not  forgrtting  that  M-iencv  isamuopliisn, 
we  shall  snrk  t*ii|i<M'ially  the  advancement  of  natural  »cience  in  America. 

Such,  then,  in  our  )>n»^'ramme.  To  carry  it  out  we  invite  the  cui»|iera- 
tion  of  rverv  .Vmerti*an  nnturalint. 
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It  was  a  very  natural  thing  that  Delage,  after  going  over  the  ground 
that  he  did  in  the  preparation  of  his  great  work  on  *'  Les  grands  prob- 
l^mes  de  la  biologie  g^n^rale  "  should  see  the  need  of  frequently  gather- 
ing together  and  classifying  the  widely  scattered  data  belonging  to  chit 
field  ;  and  thus  came  into  existence  the  new  annual,  L* Annie  Biologiqm€^ 
whose  first  number  lies  before  us. 

Its  scope  is  very  broad.  There  are  twenty  general  subjects  treated 
in  twenty  chapters.  These  subjects  are:  1,  the  cell;  2,  the  sexual 
products  and  fecondation ;  3,  parthenogenesis ;  4,  asexual  reprudnc* 
tion'  5,  ontogenesis;  6,  teratogenesis ;  7,  regeneration ;  8,grafting;9t 
sex  and  secondary  sexual  characters ;  10,  polymorphism,  metamorphom^ 
and  alternation  of  generations ;  11,  latent  characters;  12,  correlation; 
13,  death,  immortality,  and  the  germ-plasm  ;  14,  general  morphology 
and  physiology  ;  15,  heredity;  16,  variation  ;  17,  the  origin  of  speciea* 
phylogeny;  18,  the  geographic  distribution  of  species;  19,  mental 
functions ;  20,  general  theories-generalities. 

The  organization  of  the  journal  is  as  follows :  Professor  Delage  is 
the  director  of  the  serial.  Dr.  Georges  Poirault  is  secretary  of  the 
**  Redaction,"  and  there  is  a  committee  of  fifty- three  compilers  who 
review  papers.  This  committee  is  an  international  one,  consisting  of 
forty-four  Frenchmen,  three  Belgians,  three  Englishmen,  one  Russian, 
one  Swiss,  and  one  American.  In  addition  to  reviews  of  individual 
papers,  some  of  these  compilers  have  furnished  summaries  of  progrsf^s 
in  a  subject.  With  the  reviews  of  any  chapter  in  their  hands,  the 
director  and  secretary  have  made  a  summary,  exhibiting  in  a  few  pages 
the  salient  points  of  progress  made  during  the  year  in  the  subject  under 
consideration.  This  summary  precedes  the  reviews  in  each  chapter,  so 
that  the  reader  may  first  quickly  read  the  accounts  of  progress  in  the 
different  subjects  and  then  look  up  the  more  detailed  reviews  of  any 
particular  papers.  Finally,  there  is  a  **  Table  analytique''  in  which 
are  references  to  about  2500  subjects,  groups,  and  authors ;  e.  g.,  Helio- 
tropisnie,  Helix,  Helmholtz.  Altogether  much  good  judgment  has 
been  exercised  in  the  arrangement  of  the  contents  of  the  annual  and  in 
making  cross  references  so  that  the  work  shall  be  most  serviceable  to 
the  student. 

As  for  the  reviews  themselves,  they  are  in  general  reviercs  and  not 
abttrncUy  in  which  respect  they  quite  throw  in  the  shade  the  con- 
tents of  the  usual  "  Berichte.''  Most  of  them  are,  of  course,  less  than 
a  page  long  but  important  works  command  much  more  space.  Thus 
the  review  of  Roux's  **  Gesammelte  Ahhandlungen  "  occupies  13  pages  ; 
of  Toruier's  "  Fntsiehung  der  Geleukformen  "  7i  pages  :  of  Verwom's 
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^'AUgemeine  Phytiologie^  lOpa^^es;  of  IJojd  Morgan 's  '*  Definitions 
of  Instinct'*  7  i  pages  (complete  translation):  of  Baldwin's  '*  Mental 
Derelopment  "  X  pages;  of  Coutagne's *'  Polymorphidroe  des  Mollus- 
ques"  (by  the  author;  6  pages.  Many  of  the  reviews  are  accompanied 
bj  Taluable  critical  comments  and  nome  of  them  are  illustrated  by 
simple  figures. 

The  sumniariet»  of  progress  and  aimprehensiTe  reviews  are  very  valu- 
able. Some  of  the^  are :  Influence  of  stock  on  graft,  by  Daniel ;  Ex- 
perimental dnta  upon  functional  correlation  in  animals,  by  (iley ;  On 
polysfiism  and  (m  the  integrating  organologic  unity  in  Vertebrates,  by 
Darrand ;  The  defences  of  the  organism  in  the  presence  of  virus  (33 
pttgvfl),  by  Charrin  ;  The  s«)luable  ferments,  by  I^nirquelot :  Gimpara- 
tive  study  of  microbic  toxines  and  of  venin,  by  IMiisalix  ;  The  modem 
ooooeptinn  <>f  the  stnicture  of  the  nervous  system  (25  |>ages,  7  figurei*) 
bj  Mile.  Szczawinska;  Modern  ftsychology  and  its  recent  progress  (28 
pages),  by  Hinet ;  Note  on  the  theory  of  plasomes,  by  Wiesner,  with 
response  by  Delage;  On  the  phenomena  of  reproduction,  by  Hartog. 
These  summnrie^  touch  a  large  pn>|Mirtion  of  the  biological  subjects 
whose  advance  characterized  the  vear  ]xi^5. 

Without  g«»ing  st  sll  into  the  fubjrct  luntter  of  this  nunil>er,  whirh 
will  l)e  (M)n«»idertNl  elsewhere,  ihiJ*  much  may  l>e  sai<] :  The  aj»|>eaninco 
of  L* An ntr  hitJo(fitfUf  with  its  cla*«sification.  analysis,  nn<l  synthertis of  a 
vast  srray  of  facts,  ninny  of  which  find  els<*where  no  reception,  is  <loing 
an  im|M)rtntit  work  in  bringing  u'eneraj  biology  into  recognition  as  a 
science  C4»<»rdinnte  with,  although  overlnppin^.  morphology  ami 
pbysiol<»gy. 

There  ii«  an  im|»<»rtant  onii<«*ioti,  it  ^eems  to  u«,  in  the  lidt  of  over  .ViO 
pariodicals  con»«ulted  by  the  <Hlitoni  of  L*Annfr  HinlttginHf.  This 
omission  is  of  a  cIsm  of  jiturnals  which  are  on  the  iMirderline  of  the 
scientific  but  yet  contain  ini|M)rtant  biological  data.  To  this  class  l>e* 
long  the  journnls  devoted  to  agrictilture,  horticulture,  bn-4*<)ing  vetert- 
oary  meilicine,  surgery  and  me<licine.  From  such  ji»urnal**  I>arwin 
obtained  many  of  his  nio«t  important  factji.  We  open  his*'  Variation 
of  AnimsU  nnd  Tlnnts'*  nX  random  and  «|iH»te  some  of  his  references  ; 
Oardiner*»»  <*hroniral,  Kiicy«lo|>e«li«  of  Kural  S|Mirts.  Horticultural 
TraDsa4*tionii.  J4»urnnl  of  Horticulture,  Jounial  of  the  Hoy.  Horticult. 
H«>c.,  British  and  Forei;»n  .Nfedico-<  hirurg.  Iteview,  Jour.  f»f  Agricult. 
oTHighland  Six*..  LnndwirthM*haft.  W<K*henblatt,  Jour.  delWcad.  Hort. 
de  (jand.  lnt«»r»|»erstMl  with  such  as  the#e  then'  are,  of  course,  refer- 
ences to  the  ni'>r«-  stMeiitific  journnU      There  i«  no  r|u<iition,  however^ 
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but  that  now,  as  in  Darwin's  time,  many  most  valuable  data  are  to  be 
gleaned  from  such  serials  as  are  enumerated  above.  It  would  be  well 
if  the  new  annual  could  undertake  this  work  also. 


We  welcome  the  news  that  America  is  at  last  to  have  a  represeota- 
tive  Journal  of  Physiology  ;  and  it  is  especially  gratifying  that  it  is 
to  embrace  all  fields  of  physiology,  including  bio-chembtry,  physiology 
ical  morphology  and  the  physiology  of  invertebrates.  The  Journal 
will  be  edited  by  a  representative  Committee  of  the  American  Physio- 
logical Society,  and  will  be  under  the  immediate  charge  of  Dr.  W.  T. 
Porter  of  the  Harvard  Medical  School.  The  price  has  been  set  at  five 
dollars  per  volume  of  about  five  hundred  pages.  The  editors  modestly 
suggest  that  not  more  than  one  volume  a  year  will  be  necessary ;  we, 
however,  confidently  expect  that  in  a  few  years  the  American  Journal 
of  Physiology  will  be  rolling  up  as  many  volumes  a  year  as  Pfliiger's 
Archiv  does.  To  enable  it  to  do  this,  however,  it  will  need  the  subecrip> 
tions  of  all  who  are  interested  in  its  success.  The  subscriptions  may  be 
sent  to  Dr.  Porter. 


Prof.  Baur's  Observations  on  the  Origin  of  the  Galapagos  Islands, 
begun  in  the  August  number,  will  continue  in  October. 


RECENT  LITERATURE. 

Tarr*s  Elementary  Geology.* — A  small  octavo  volume  intended 
bv  the  author  as  a  text-book  for  use  in  8<HX)n(larv  schools.  The  main 
facts  of  structural  and  dynamic  geology  are  given  in  a  graphic,  concise 
way  that  will  best  impress  a  young  student.  Stratigraphic  geology  is 
somewhat  curtailed  in  treatment  in  accordance  with  the  author's  views 
as  to  the  need  of  the  average  high  school  student.  We  notice  in  the 
time-scale  that  Pleistocene  is  adopted  instead  of  the  older  Quaternary 
and  Eocene  and  Neocene  used  in  place  of  Tertiary. 

The  illustrations  are  numerous,  many  of  them  being  original.  They 
comprise  25  page  plates  and  485  reproductions  from  photographs  and 
dia^^ranis  in  the  text. 

Mr.  Tarr  is  to  l>econgratulate<l  upon  having  chosen  judiciously  from 
a  mass  of  material  the  facts  necessary  to  a  good  foundation  for  further 
study  of  the  history  of  the  earth. 

U.  S.  Commission  of  Fish  and  Fisheries.* — The  re|K)rt  of 

'  Kloinentary  (ieolog}'.  Wy  H.  S.  Tarr.  New  York,  ls',C.  Svo,  MacMillan  A 
I'o.,  $1.40. 

M'.  S  (  oil  1  mission  <»f  Fi'^h  and  Fi>heri«M.  l*t.  XXI.  Ke|H)rt  of  the  Commift* 
bioner  for  the  year  ending  June  3o,  lSi*o.     Wa>hii)gton,  l*******. 
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the  (  ommiKtioner  for  the  year  ending  June,  1895,  comprises  reports  on 
the  propAgmtion  and  distribution  of  food  fifihes,  by  W.  (\  DeRavenal ; 
on  food  fishes  and  fishing  grounds,  by  Richard  liathbun ;  and  on  the 
statistics  and  methods  of  the  fisheries,  by  H.  M.  Smith.  In  addition 
there  are  several  papers  based  on  the  work  of  the  Commission.  These 
comprise  the  investigations  of  the  steamer  AUmtross  by  Lieut  Com.  F. 
J.  Drake ;  Hiscayne  Bay  as  a  Marine  Hatching  and  Experiment  Sta* 
tioD,  by  H.  M.  Smith  ;  Transplanting  of  Eastern  Oysters  to  Willapa 
Bay.  Washington,  by  C.  H.  Townsend ;  Description  of  a  New  Shad 
from  Alabama,  by  B.  W.  Evermann ;  and  a  Check-List  of  the  Fishes 
and  Fo»»iMike  Vertcbrnt*»s  of  North  and  Middle  America,  bv  D.  S. 
Jordan  and  B.  W.  Evermann. 

These  various  |»a|K*ni  demonstrate  the  imiN>rtance  of  the  work  carried 
on  bj  the  Com  mission,  Ixuh  from  sn  eciaiomic  snd  scientific  stand- 
point.  From  year  t4>  year  thin  or^nization  accumulates  and  records 
an  immense  nnnMint  of  information  that  stan<ls  for  all  time  as  reliable 
data. 

Hand-book  of  British  Birds.' — This  book  comprises  nn  enum- 
eration of  every  siMTifS  of  bird?*  on  the  Britii*h  list,  with  desiTipti<»n» 
of  nearly  all  thes|>«H*ies  n.tmcd.  Keconis  of  the  rarer  forms  have  In^en 
carefullv  C(»Il(H*te<l.  and  it  tol«Tablv  t*<»mplet<*  lifehistorv  of  the  common 
sjiecies  is  given.  In  the  iiotiienclature  the  author  ailopu^  the  American 
system  of  trinomiiial**,  an  he  s^^ef*  no  nther  way  of  aUowing  a  name  to  a 
recognizee!  raci*  without  (civin^^  it  the  rank  of  a  !i|>eoies.  In  all.  .Mr. 
Swann  reco^rnizes  3^1  i»|»eriej«  whirh  are  referre<l  U»  *J<»8  genera.  The 
Tolume  constitute*  a  handv  rt*fen*ni^  lMM»k  fur  the  student  afield. 

A  List  of  Periodicals. — Nearly  twenty  years  ago  a  small  pam- 
phlet wa!>  publisher)  rontaining  a  list  of  S4*ientific  |»eriodit*aU,  transac- 
tions of  leanie<l  i»«»cif*tie9».  ete.   areessible  in  the  librari«i(  in  the  vieinitv 

• 

of  Bcwton.  The  liM  lN'<*aine  anti(|uat<^l  and  has  long  lieen  out  of  print. 
Id  the  pre^nt  year  the  Bo«ton  Public  Library  has  taken  up  the  same 
idea  and  the  rtsult  i**  a  lint  (»f  |M*rio4)ieals,  ete..*  which  must  lie  of  the 
greatest  value  to  ntudents  in  any  line  as  it  i«  a  catalogue  of  the  largei^t 
OriUection  of  serial  oubliratioiifi  a<H*4»Afiible  in  anv  I<Nalitv  in  .\merira 
Cnlike  its  nKMlmt  pre<l<H*«*«iior.  it  i«  not  liniit4*<l  to  science  but  embraeett 
the  |>eri«HiiraU  of  ull  kindt  runtaineil  in  thirty-nix  librarieM  in  Boston. 

*\  r«4i<-)M-  llAnilU**>k  of  l'»nti«h  ItinU       Hr  II    Kirkr  Svfttin     I.omlnci.  lyi<l 
'  \  U*t  of  |»rrio(ri<  ttU.  nr««|i«prr^,  tniii*at-ti<>nft.  and  «4hrr  M*rial  |»ubli«  ation* 

oirrcotlv  retfitnl  tn  ttn   I'Mixipal  libmrit^  uf  lU«iuii  and  Ttciiiitr.      lU»tou : 

Th«  TnMir««  of  the  l^iMii  librmrr.  1^*7.  pp.  l-IX 
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Cambridge,  Somerville  and  Jamaica  Plaio.  The  tides  are  gtveo  asd 
with  each  title  are  index  letters  indicaUng  in  which  librarj  tbe  period- 
ical may  be  found.  Numerous  croM  references  add  to  tbe  value  of  tbe 
list,  which,  while  intended  for  students  in  the  neighborhood  of  BoHoo, 
will  prove  of  great  value  to  investigators  in  any  locality. 

In  this  connection  we  might  call  attention  to  the  fact  that  tbe  Bostoa 
Society  of  Natural  History  published,*  a  few  years  ago  a  list  ot  aenal 
publications  currently  received  in  its  library  and  that  it  has  now  t 
a  supplement  to  this  list  as  well  as  a  list  of  discontinunl  serial  publi 
tions  in  its  library*  of  about  four  hundred  titles. 


General  Notes. 


PETROGRAPHY.' 

Igneous  Rocks  of  Trans-Pecos,  Texas. — The  igneous  rocb 
intrusive  in  the  sedimentary  series  of  Trans-Pecos,  Texas,  according  lo 
Osaun'  comprise  plutonic,  dyke  and  effusive  types  belonging  toateriei 
of  rocks  rich  in  soda.  They  are  characterized  by  the  possctsioD  of  al* 
kaline  pyroxenes  and  amphiboles  (aegirine,  a^rine-augiteandarfved* 
sonite),  of  microperthitic  iutergrowths  of  orthoclase  and  albite,  and  of 
riebeckite,  lavenite  and  a  mineral  resembling  ainigmatite.  In  the 
Apache  Mountains  the  plutonic  rocks  are  accomfmuied  by  dykes  of 
paisanite,  tinguaite  and  bostonite.  The  intrusive  phases  of  thi«  seriet 
are  eleolite-syenites,  normal  and  porphyritic  varieties,  aegirine-syenitei 
and  normal  syenites.  The  dyke  rocks  identified  are  tinguaite,  boston- 
ite, paisanite,  (see  analysis!,  below),  and  theeffusives  are  rhyoliteft and 
phonolites.  Several  of  these  rocks  have  been  noticed  in  the  reports  of 
the  Texas  Geological  Survey.'  The  paisanite  is  regarded  as  a  quarti 
bearing  member  of  the  gromdite-tinguaite  series  as  found  in  the  netgb- 
borhooii  of  Christiana.  The  Texan  phonolite  is  of  such  a  peculiar  type 
that  it  has  been  designated  as  apachite.  It  occurs  in  two  lacoolite«  and 
in  sheet  form.  The  rock  is  composed  of  phenocrysts  of  sanidine  and 
ucpheline,  the  latter  often  surrounded  by  rims  of  amphiboloids  io  t 

'  Pniceedings  of  the  IVwton  Society  of  Natural  History.     Vol.  XXVI,  I^IM. 

•  I»roce«dingH,  toI.  XXVIII,  1897. 

»  Edilwi  by  Dr.  W.  S.  Bayley,  Colby  Univereitir,  Watenrille,  Me. 

»Min.  u.  Petrog.  Mitth.,  XV.  p.  394. 

» C'f.  American  Natlralist,  1894,  p.  514. 
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groundmaM  connifting  of  (iioivside-nialarolite,  aiigite,  aegirin-aupte  and 
aegiriiie,  amphibole^,  re]at4*d  to  arvfe«Uonite  and  katoforite,  aini^a- 
lite,  several  generations  of  feldspar  and  a  nmall  quantity  of  glan. 
Apacbite  difiers  from  normal  phonolite  in  the  great  al>iindance  of 
atntgniite  and  the  nienil>er8  of  the  hornhleode  group,  and  in  the 
youDger  age  of  the  latter  with  res|)ect  to  the  pjroxene.  It  contains 
alto  great  quantities  of  niicro|)erthitic  feldiipars. 

An  analysis  of  the  rhyoliteof  Fort  Davis  is  given  under  II. 

-M*,    Al.^>,    K.v»,    iHi   Mk<»    <'*o   N%r)    K,i)   ll|<»    TI<H   IV H  T«>ul 

I  T.v  .L'l     H,v^      \  ^'         M       (ft  »       4.  LI       '>*;«;  ^  IiMi  ;C 

II  :  I  10    II   a*      S  •*.  I  •►I  iw      SM      ft  IT        44        •»7        Oft  —  \(ti^'2 

Italian  Petrographical  Studies.— In  a  re<^nt  i>a|)er,  Washing- 
ton* sunimarizei*  the  results  of  \m  trork  on  the  Holsena-Vesuvius  vol- 
canicf,  and  pr«*flenti«  some  views  on  the  cla«^iiication  of  leucito  rockn 
and  of  thiMie  intermtMlintt*  in  com {KM«ition  between  trachytes  and  husaltj*. 
In  acc«»rdanre  with  the  nature  of  their  feidjtpathic  c«mstituent,  be 
««»uld  divid*'  trach}ti'-ba>nlls  into  a  trachyte  i*erii*ff,  embracing  those 
rocks  containing'  only  nii  alkali-feldspar,  a  trachyandesite  K^rit-s,  in- 
cluding those  containing  tin  alkali-frld-pnr  and  nn  acid  plagioclase,  a 
tracby  dolerite  tMTi4*s,  omiiihimmI  largely  of  an  alkali  fehUpar  and  a 
basic  plagiocliiM*,  an  iin«lv!*it4»  st*rie^ — acid  piagiocla^e  (andesine-oligo- 
clase/  HK^k,  and  a  ImMilt  M*rief».  a  basic  pin^ioclase  series.  Among  the 
tracby •andf'sili**  th<*  author  would  plac**  the  Iceland  rhyolites,  vulca- 
nite, dornitc,  the  Kugancnn  and  the  basic  nuvergne  trachyte**,  and 
anning  the  tra(*hy  dol<*rit«*  •iTi«*s  the  to«cunit4-s,  the  vulsinilc*?*  ami  the 
ciminitfv*  dcscriln-d  by  him.«H*lf,  and  the  banakitiii,  sbosbonitvs  and  ab- 
sarukiles  of  the  wi*t*tern  I'nittd  Static.  Tht*  l(*ucit4>  rocki*  m«'t  with  in 
the  Italitin  volcnn«HHi  an*  thought  to  Ik*  bcfit  clasj*ifie«l  as  Ivucititt***, 
leucitt-bnsaltit,  l<urit<-l»n^anitcs,  leurit^'-tcpbritei*,  leucite-tracbytri*  iind 
leucite-ph<*n«*li(c.-.  I'pMii  t*omparing  their  analyMS  the  ^ilica  contvntK 
of  tbe^  nK*k*  arc  disi-uv*  nd  to  cluster  around  VJ  \h'T  wui  and  ot*  |»er 
cent,  a  fact  which  ip  n'gnrdi*«l  ii*  not  <hic  to  nccifb^nt.  The*  original 
magma,  of  which  th<-  Italian  volc:in4»es  nn*  th«*  diiU*rentiate<l  prtHJucto, 
is  thought  t<*  hnv«-  hiid  a  cofii|Miiiition  approximating  the  f(»llowini: : 
HiO,     :»7-6m;  Aln,     17-1^:    FH)  (  Fe.O,.. -i;-7  ;  Mg<>-    2-3;  <  aO 

=^:>-4;:»;  Na,n    j/j:, ;  K,n    7-m;  ii,t)    i-i  :>  i^r  wit. 

Rock  DifTcrentiation.  ~  Iddingi*'di*vot4*«a  frw  pages  to  hi*  theory 
of  r(K*k  ditfenoiiatiMn  aj*  u)»)>li<*<I  to  the  Klectric  IVak  volcanit  s.  reply- 

'J<»ur  <»f  *Mtilog;i,  Viil.  \  .  |».  'M'.t. 

*Quart   Jour  *»••«').  N*  ..  \o|    Ml,  IM^;.  p.  6«m. 
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ing  to  criticisms  recentlj  made  by  Brogger.  This  author  declares  that 
the  order  of  primary  diflfereDtialion  can  be  learned  only  from  a  ttody 
of  large  bodies  of  plutonic  rocks,  and  that  conclusions  with  respect  to 
this  subject  based  on  the  study  of  extensive  masses  are  not  reliaUe. 
He  further  states  that  the  order  of  succession  in  eruptions  is  from  basic 
to  acid  magmas,  often  ending  with  basic  ones,  and  not  from  interme- 
diate magmas  to  greater  and  greater  extremes.  After  describing  al 
some  length  the  general  distribution  of  the  igneous  rocks  in  Idaho, 
Montana  and  Wyoming,  and  comparing  the  great  volume  of  the  eflb- 
sive  rocks  erupted  in  this  volcanic  district  with  the  relatively  small 
(though  actually  great)  volume  of  intrusive  rocks,  Iddings  states  that 
'he  cannot  but  believe  that  the  differentiation  which  gave  rise  to  the 
former  must  have  been  more  fundamental  than  that  which  gave  rise  to 
the  intrusive  rocks,  and  hence  its  products  reveal  the  true  character  of 
the  primary  differentiated  of  a  molten  magma  at  considerable  depths 
beneath  the  surface.  Moreover,  the  sequence  of  the  intrusive  rocks  is 
practically  the  same  as  that  of  the  effusive  in  the  Electric  Peak  dif> 
trict,  viz.,  from  intermediate  through  acid  to  basic  rocks. 

Granites  of  Pyramid  Peak  District,  California. — Lindgrew* 
describes  the  rocks  of  the  Pyramid  Peak  district  in  the  Sierra  Nevadas 
as  consisting  of  an  older  series  of  slates,  tufl&,  schists,  porphyrites  and 
granitic  rocks  overlain  by  Tertiary  andesites,  rhyolites  and  baaalta 
The  granites  are  intrusive  iu  the  old  series,  metamorphosing  the  latter 
for  a  distance  of  several  miles  from  their  contacts  with  them.  The  day 
slates  in  their  most  metamorpho5e<l  forms  are  micaceous  schists  or 
gneisses.  At  a  greater  distance  from  the  granite  they  are  *  knoten 
schiefer,'  often  carrying  andalusite.  The  granitic  rocks  include  aplites, 
granites,  granite-diorites,  diorites  and  gabhro.  The  highest  ridges  of 
the  district  are  composed  of  grauitite.  Granodiorite  is  the  predomi- 
nant rock.  It  consists  of  quartz,  an  acid  plagioclase,  biotite,  horn- 
blende and  a  little  sphene  and  magnetite.  The  rock  is  intermediate 
in  composition  between  quartz-mica-diorite  and  Bnigger's  quartz-mon- 
zonite.  While  not  always  easily  distinguished  from  the  former  rock, 
the  author  would  restrict  the  name  granodiorite  to  rocks  containing 
59  i>er  cent.-69  per  cent.  8iO,,  14  per  cent.-17  per  cent.  A1,0^  1*  per 
cent.-2}  |>er  cent.  Fe,0^,  U  i)ercent.-4i  per  cent.  FeO,  3  per  eent-6| 
j)er  cent.  CaO,  1  j)er  cent.-2J  \>er  cent.  MgC),  1  per  cent-3i  per  cent. 
K,0  and  21  per  ceut.-4}  ])er  cent.  Na,0.  Analyses  of  the  granite  •  I) 
and  of  the  grauo-diorite  (II)  follow  : 

•  Amer.  Jour.  Sci.,  Vol.  HI,  181*7,  p.  301. 
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NO,    TH»t  Al/>,  F»,<>,  F«<)  <  «i)  Mgi}  K|l»  Nh')  HgO  al  lUl)^   H,0  »t  10»;5t  •  IVH 
I.  77»      U    II  M      71        51     .72        I«i    %  «■)    2  >fi    ^  /7  10 —100  IS 

n.  <7.iS      M     l!bMl.74     lit  .ICO     110    :i  M    3.47      14  (»  .12-100  25 

Pegmatite. — A«  thi*  ooiicliiiiion  of  a  very  ihomiigh  di<^;ii98ion  of 
th#  origin  of  jiegmatiteCroshv'  and  Fuller  declare  that  this  rock  is  the 
product  of  cryi»tallization  frrmi  an  igneous  magma  saturated  with  water 
— ao  igneo-aqueouA  Holutiou.  The  authors,  moreover,  believe  that  no 
•harp  line  of  distinction  can  be  drawn  between  dykes  and  veins  and, 
therefore,  that  veins  are  clearly  entitle<l  to  some  degree  of  recognition 
in  the  lithological  claraitic^tion. 


BOTANY/ 

Gray's  Synoptical  Flora.* — <>n  the  tenth  of  June,  just  twenty 
months  aAer  Fascirle  I,  Dr.  Uohint«<)n  bniught  out  Fascicle  II  of  the 
new  e<lition  of  (tray '«  Synoptical  FI<ira(»f  North  America.  It  includes 
the  **  orders '*  ('arvophvllac«*a*  (bv  H.  L.  Kobin^on ),  Fic<»ideie  (bv  H. 
L.  liobiuMin;,  rortulncact*a\  TnmariH<Mnc*fl>(by  H.  L.  l^»bini4on ),  Elati- 
nacen*,  lly|>erica<*<*:«'  «  by  J.  M.  Coulter).  Temstn>emiaceir.  (Iieirantho- 
deudre^*,  .Malvartii-.  Stcrculiac**»'.  Tiliaci*as  Linai*e:iM'by  W.  Trelease), 
Malpighiacc:«-,  Zy^t»|»byllnr«i'.<ffraiiiaoa'  by  W.  Treleane),  Uutaceii*, 
Simaru I mce]<*.  HiirM*rtic(-:f,  .ViiacaniiaiH.'sf,  Mi'liucite,  A(|uifoliaci»it*  (by 
W.  Trflea?^* '  Cvrillac**;*-,  Olacina<Y»,  (  elai»tracea'  <  bv  W.  Trelem»e), 
Rhamnactni'  j  by  \V.  TrelcaM*-.  Vitacca-  •  by  L.  II.  Bailey),  Sa)>iiidaoi*ie 
(by  B.  L.  KobinHoin,  ami  rolygnlaccM*  >  by  B.  L.  Uubin!M)ti).  It  is 
thun  «H<t'n  that  of  ihvm*  iw^niycight  families,  tw«*lvc  wert*  pn*paretl  by 
other  band*  than  Dr.  <trayV.  and  in  Ht*veral  of  the  remaining  sixteen 
more  or  le*s  extiMii^ivf  rcvii^iMns  were  made  bv  Dr.  Uobinson. 

We  note  uiUi  if)(er»*i*t  the  much  fre<*r  act^plance  of  dispute«l  names 
than  in  thi*  pr<*vioiifl  fnwrirb* ;  tbu*  He  have  ImfnitienM  aurrn  Mahl.  and 
/.  btff'tr^  Wait,  ifinti-ad  nf  /.  ;mi//i«/ii  Niitt.  and  J. /aim  Nutt.^;  IV/is 
r««//HN<i  L.  I  in*t4*ad  of  I',  rifniriti  Mx.t;  Vitu  rotundijoiiaMx.  •  intttcail 
of  V,  tulpiiui  'if  Aiiirriraii  autbor>  ;  Acer  Hicch*inntnn  L.  nnsU*ad  of 
A,  *l*uyrnrfmin  Khrb  •     Arrr  ^irrhnrum  Marsh  (instoa*!  of  A.  merhari' 

'Trrhnol-HC  <^j»rtt?rl.r.  IX.  !^'.*«i.  p.  W^. 

from  ihr  <  «rro|ihvll«r«t  to  ihr  I'ol  vic*l»('«^ ,  ^'X  Vni  K*r%y  M  I>  .  c^iotinueil  ttnd 
•dilr<l  br  lU-tij;tfi)'n  Ijtii-«»tn  li<>l>tnM»n.  I*h  h  .  |>|i.  'J07  t<>  •'i'l>>  I«»urd  Juo«  10, 
l«*V7      NVw  Y«»rk.  AmrHdin  liook  CompanT. 
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num  Wang.) ;  and  Acer  negundo  L.  (instead  of  Negundo  aceroidet 
Moench.).  A  title  page  and  an  excellent  index  to  Fascicles  I  and  II, 
which  are  to  be  bound  together,  close  this  interesting  part.  The  third 
Fascicle  is  now  in  preparation  by  Dr.  Robinson. 

— Charles  E.  Besset. 

Britton  and  Brown's  Illustrated  Flora.''' — Last  August  the 
first  copies  of  Vol.  I  of  this  work  were  distributed,  and  about  the  mid* 
die  of  June  of  the  present  year  copies  of  Vol.  II  reached  the  botanists 
of  the  country.  The  good  opinion  of  the  work  formed  from  an  exami* 
nation  of  the  first  volume  is  confirmed  by  even  a  glance  through  the 
second.  The  outline  figures  continue  to  be  most  useful,  and  while  not 
always  absolutely  distinctive,  they  are  often  fully  as  much  so  as  the 
actual  specimens.  We  have  now  and  then  seen  criticisms  of  these 
figures  by  those  who  forget  that  it  is  impossible  to  show  striking  differ- 
ences between  species  which  nature  has  not  separated  widely,  especially 
when  the  figures  must  be  made  as  small  as  they  are  in  this  work.  We 
feel  that  the  artists  who  made  these  illustrations  are  deserving  of  much 
praise  for  the  success  with  which  they  have  done  their  work. 

As  to  the  text  there  remains  little  to  be  said  beyond  what  was  said 
in  our  notice  of  Vol.  I  (Naturalist,  October,  1896).  The  selection 
of  type  is  so  good  that  the  eye  catches  without  loss  of  time  the 
items  sought.  The  consistent  use  of  the  modern  rules  of  nomenclature, 
readily  familiarizes  us  with  the  comparatively  small  number  of  new 
names  made  manv  by  the  **  reform  movement." 

The  families  of  most  interest  in  this  volume  are  Ranunculacese, 
Criiciferea?,  Saxifragnceie,  Rosaceie,  Pomace»,  Drupacese,  Mimosaeeie, 
Causal  pi niacea?,  Papilionacese,  Euphorbiaceie,  Violaceje,  Cactacea?,  Ona- 
graceii',  I-mbellifene,  Ericacea»,  Vacciniacea*,  Oleaceae  and  (tentiana- 
ceie. 

We  notice  that  a  li^t  of  metric  units  and  equivalents-  is  given  at  the 
end  of  the  table  of  contents.  Of  what  service  it  can  be  in  a  volume  in 
which  no  metric  measurements  are  used  is  difficult  to  make  out.  It 
only  serves  to  call  attention  to  the  anachn)ni^m  of  ancient  unit«  in  a 
modern  text.  The  concluding  volume  will  be  looked  for  with  great 
interest  bv  botanists  everywhere. — Charlf2*  E.  Bt>sEY. 

'^'.hi  UluMntttd  Flora  of  Ou  Sorihtirn  I'uiUd  Stntif^  Cauoiia  and  thi  BritUh 
J'ni'.'*<f.*wuji,  by  Nathaiiiol  Lord  Britton,  V\i.  D.,  and  Hon.  A<ldi^on  Hrovn.  In 
ihrti*  volunK*:*.  Vol.  H,  Tortulacaceji'  lo  Menyanthacia-.  New  York,  Charles 
»Scribner'N  Sons.  IS'.C. 
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Z(X)L0(;Y. 

Fauna  of  Aldabra. — The  following  information  c(»ncerning  the 
Datura!  hii*torvof  the  island  of  AUlnhra  has  l>een  recently  piiblit>heii  br 
Dr.  W.  L.  Abbott.  The  nnnt  remarkable  inhabitant  of  Ahlabra  i« 
the  gigantic  land  tortoise,  ^imilar  to  thoM  of  the  Galapagos  group. 
Tbev  were  formerly  very  abundant,  but  l>eing  easily  caught  and  in 
great  deniaml  for  their  flt*sh.  their  numlK*rs  have  been  greatly  dimin- 
ished by  the  whalers  and  fisherman.  Their  greatest  enemy  is  the  com- 
mon rat,  which  ^warniM  u{M»n  Aldabra  ami  eats  the  young  as  i^min  a^ 
ibej  are  hatcluni. 

The  only  other  land  reptiles  u|Min  Ahlabra  are  a  ^mall  litard  <  Af>lf 
pharus  pfpeciiopifurus )  and  two  geck<u»  { llemidnctyhn^  mabrouin  iiud 
PktUuma  abintttii). 

Turtles  art*  plentiful.  Many  thouitandf  annually  am'end  the  sandy 
heaclK*s  to  de|M)^tt  their  e^'^rs.  Tortni.*te-^hell  was  formerly  gather<*«l  in 
large  cpiantities.  but  this  fishery  has  Ut-n  overworked  and  large  '*  carrt'  '* 
are  Dow  M*arcf. 

Mammals  an*  n|»n-s«*n(e<l  by  a  lar^'e  fruit  bat  i  Hrropuf  abiabrtnfif 
Tmei  and  two  i>mallfr  b(^t«.  Uuts  <  J/f/^t  derum'inu*^  probably  from 
wrecki-d  vi'!»i»eli«,  Hwarm  «\erv«htn*,  and  an*  v«.'rv  dt>truclivf.  <'nt>, 
pndmbly  fn>m  tin*  4nmt*  source,  an*  romnion  u|mm)  (frande  Terre.  where 
chey  havi*  (N>mpU't<dy  <*.\ttrniitiat<'<l  the  tli^htleMi  rail. 

I^nd  bird*  arv  n'pn*9M*h(nl  by  fourteen  resident  and  }*ix  ar<-id<ntal 
visiting  !»{H'ciei«. 

The  niont  intcreMin^'  of  birds  i«  the  ruriou!*  flightleivi  rail  (  iiomjtlht.' 
altl*ibnntti*  Kid^Hay  .  the  miK*  survivor  nf  the  numerous tlightli*M»  bir«U 
that  inhabit  tht*  .Mn-carine  Iftland*  at  the  time  of  their  discoverv.  The 
prenrnt  p|»<H*ieii  i*  in  gr»-at  tianger  of  beiujj  exterminati*tl  by  the  cat. 
which  s«Miner  or  later  uill  overrun  the  nuialler  islandi*,  as  it  hai*  done 
Cfrande  Terre.  The  other  land  birdii  are  apparently  identitieii  with 
ihoei*  of  Mada;:a^<Mr. 

Idm'cI*  are  not  niimeroti**  either  in  ^pecieii  or  individual:*.  Six  i»r 
•even  butterfli*-!*,  a  few  moth^,  a  drn^'on  tly,  a  few  JH-etU***.  some  tlus 
aod  \hi»  an*  louini.  M«.«Mnntirt-*  abound.  (  Troceetln.  I'.S.  Natl  .Mn». 
XVI.  1>^IM 

A  List  of  the   Birds  of  the    Vicinity  of  West    Chester. 

Chester   Co..    Pennsylvania. —  ('.f»fiini#*/  jrvm    fntgr    ^/s. — 

72.  Ammofitttmii*  wrrti/i'irrtim  jutMfrrinuji  {  Wiln.  \  (frasiih<»p|ier  Spar- 
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row.    Rather  infrequent  summer  resident,  during  some  jears  not 
at  all. 

73.  Zonotrichia  leueophrys  (ForsL),  White-crowned  Sparrow.  Very 
infrequent,  if  not  rare,  migrant  in  the  spring  and  fall.  I  shot  a  bird  of 
the  vear  on  Oct.  18,  1890,  and  another  Oct.  6,  1888  ;  and  during  one 
spring  I  saw  an  adult  male. 

74.  Z.  albieollis  (Gmel.),  White-throated  Sparrow.  Abundant  mi- 
grant in  the  spring  and  fall,  but  it  does  not  ap|)ear  to  remain  through 
the  winter.  (Dates  of  spring  occurrences :  April  25, 1886 ;  April  28 
to  May  10,1887;  May  9-19, 1888;  March  29.  1889;  April  12.  1890; 
April  18, 1891.  Latest  fall  occurrences :  Nov.  6, 1886 ;  Oct.  27, 1887 ; 
Dec.  31, 1888;  Nov.  1,1890). 

75.  Spizella  montieola  (Gmel.),  Tree  Sparrow.  Abundant  winter 
resident  (Earliest  arrival  noted:  Oct,  12,  1889;  latest  spring  datt : 
April  2. 18JI5). 

76.  S,  mcialis  (Wils.),  Chipping  Sparrow.  Abundant  summer  ren* 
dent.  (Earliest  spring  arrivals.  Apr.  8, 1887  ;  April  1,1888;  April 
14,188y.     Bulk  arrived:  April  11. 1887). 

77.  S.  pusilla  (Wils.),  Field  Sparrow.  Summer  resident,  perhap 
not  quite  as  abundant  as  the  preceding.  (Bulk  arrived :  March  10» 
1888  ;  April  19,  1890). 

78.  Junco  hyemalis  (Linn.),  Slate-colored*  Junco.  Abundant  winter 
resident.  (Earliest  fall  occurrence:  Oct.  1,  1886.  Latest  spring  oe> 
currences:  April  6,1895;  June  7, 1890). 

79.  Melo^tpiza  foAcintii  (Gmel.),  Song  Sparrow.  Resident,  but  in  cold 
winters  many  migrate,  at  len.««t  from  the  higher,  more  ex{)osed  portions 
of  the  country.     This  is  apparently  our  most  abundant  native  bird. 

80.  M.  georgiana  (Lath.),  Swamp  Sparrow.  Common  migrant  in 
the  sjiring  and  fall.  (Spring  occurrence:  March  23,  18X6;  April  21, 
188M;  April  13  to  May  9,  1891 ;  May  9,  1897.  Dat*f8  of  fall  occur- 
rences ;  Oct.  6, 1888  ;  Oct.  5-18,  1890). 

81.  Pn^erella  iliaoi  (Merr.),  Fox  Sparrow.  Common  migrant  in 
the  sprinpj  and  fall.  (Spring  occurrences:  March  17, 1885  ;  March  16» 
1886;  Feb.  22  to  March  21,  188S;  March  1.3-28,  1889:  March  2-9, 
1890;  March  10  to  April  13. 1891  ;  March  10,  1895.  Have  found  it 
in  the  fall  from  the  Ist  to  the  15th  of  Novemlier). 

82.  Pipih  erythrophthnlmui*  (Linn.).  Towhee.  Common  summer 
re8i<ieni.  i  Far  11  est  spring  arrivals:  April  I,  1886;  April  27,  1887; 
Apnl  20, 18MII ;  April  IS.  l«91.  Bulk  arrived  :  May  1. 18^7  ;  May  6, 
1888). 

83.  CardinnlU  carditiaiU  (Linn.;,  Cardinal  Grosbeak.  Rather  in- 
frequent ;  I  have  observed  it  only  in  the  spring  and  fall.     It  is  quite 
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probable  that  it  breeds  in  this  vicioitj,  but  I  have  never  seen  it  in 
•uiuroer. 

84.  Zameiodia  ludovieiana  { Linn.)*  Roee-breastet)  Grosbeak.  Infre- 
quent migrant.  I  received,  from  a  friend,  two  spedmeus  in  the  flesh, 
Oct.  1, 18H7,  and  I  shot  another  May  5, 1888. 

85.  PasMcrina  ryurwa  (Linn.),  Indigo  Bunting.  Common  summer 
resident.  (Earliei»t  spring  occurrences  noted:  Maj  4,  1887;  Maj  8, 
1891;  May  ir>,  1897). 

S6.  ISranga  erythronultu  (Vieill.)  Scarlet  Tanager.  Infrequent 
fummer  resident,  in  thick  woods.    (  Earliest  spring  date,  May  6, 1887). 

87.  IS^tguf  tuhii  TLinn.),  Purple  Martin.  Tolerably  common  sum- 
mer resident.     (Arrives  in  the  spring  alN)Ut  the  fir»t  half  of  April). 

87.  Prirorhrliodon  luni/mns  (Say),  CliflT  Swallow.  Infrequent  sum- 
mer resident,  more  abundant  during  the  migrations. 

89.  Cheiidon  erythrotjastrr  i^Binld.),  Ham  Swallow.  Abundant  sum- 
mer resident.  (Earliest  spring  arrivals:  April  21.  1886;  April  12, 
1887  ;  April  7, 18M«;  April  21,  18X9;  April  17.  1891.  Hulk  arrived: 
April  28.  18H6  ;  May  2,  1887.  All  de{)art  in  the  fall  at  or  liefore  the 
first  week  in  Octolier). 

90.  Tnrhyrtnrtn  bicttlnr  (Vieill. ),  Tree  Swallow.  I  shot  two  S|ieci- 
mens  and  saw  two  others  on  April  25,  1M91,  by  the  Hrandywine,  and 
saw  another  three  days  later  in  West  Cffoshen.  It  in  strange  that  it 
should  l>e  M)  infnH|uont  here,  while  it  \n  -^o  abundant  during  the  migra- 
tions in  other  porttoiiM  of  eaittern  Pennsylvania. 

91.  Cliricit/it  rijHtria  (I Aim.),  Rank  ."^wallow.     Infrf^quent  migrant. 

92.  Sttltjidoyteryx  $*rri}t* nnU  i  .Vud.  >,  Kough-winge^l  Swallow.  Com- 
mon summer  ru^ident  along  the  Hrandywine. 

93.  --I  m/*r/M  r<r</rorMm  (  Vieill.).  Cellar  Waxwing.  Common  migrant 
10  the  spring  and  fall ;  a  few  brretl  here.  I  have  seen  it  only  once  in 
the  winter.  Jan.  l.S,  iMHt;.  (f^rliest  spring  arrivals:  March  14,  lHd9  ; 
March  1.  1M90>. 

94.  lytniua  b*frf'tiiji  y  Vieill.;,  Northern  Shrike.  A  rather  infre(]uent 
and  irregular  winter  visitant,  from  Novenilier  until  the  miildle  of 
March,  but  in  1H<K)  I  mw  one  as  late  as  April  t)th. 

95.  L,  iutlifviriiinti^  ^  Linn.  i.  Loggerhc^aii  Shrike.  I  shot  two  adult 
males,  .March  2X,  l'^9.'»,  in  Went  (foshen  <  ihene  are  now  in  the  collection 
of  the  Acail.  Nat.  S(*i.  Philada  ».  This  is  the  only  publii»he<l  occurrence 
of  this  s|M»4*i<>s  in  ('h<'«t4*r  Co.,  snd  the  i»econd,  of  late  yean»,  for  eastern 
Pttinavlvania. 

0 

W.  Vir^o  oUt^trfuM  'Linn.),  Iteil-eyed  Vireo.  .Vbundant  summer 
rsaident,  more  numenius  than  any  other  speciea  of  the  family.    ( Earliest 
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spring  arrivals:  May  9,  1887;  May  10,  1888;  May  4,  1891.     Bulk 
arrived :  May  13, 1887  ;  May  12,  1888). 

97.  V,  gilvus  (Vieill.),  Warbling  Vireo.  Common  summer  rendeot 

98.  V.  solUaritu  (Wils.),  Blue-headed  Vireo.  Tolerably  commoo 
migrant  in  the  spring  and  fall.  (Dates  of  spring  occurrences:  April 
28,  1888;  April  20,  1889;  May  10.  1890;  April  22,  1891.  Fall  oc- 
currence :  Sept.  23, 1890). 

99.  V,  noveboraeenfU  (Gmel.),  White-eyed  Vireo.  Rather  infre- 
quent summer  resident 

100.  Mnxotilta  varia  (Linn.),  Black-aud- White  Warbler.  Abuod* 
ant  migrant  in  the  spring  and  fall.  I  have  never  found  it  in  the  sum- 
mer, though  several  nests  have  been  taken  in  this  county.  (Spring 
occurrences:  May  7, 1887;  May  3-17,  1890;  April  25,  1891  ;  May  2, 
1897.  Fall  occurrences:  Aug. 24  to  Sept.  9,  1887  ;  Aug. 21-28, 1888; 
Sept  28, 1889  ;  Sept.  6  to  Nov.  29, 1890). 

101.  Helmitherus  vermivorus  (Gmel.),  Worm-eating  Warbler.  In- 
frequent summer  resident ;  it  is  no  more  abundant  during  the  migra- 
tions.    (Arrives  about  the  second  week  in  May). 

102.  Helminthophila  pinus  (Linn.),  Blue-winged  Warbler.  I  have 
seen  this  species  only  once,  when  I  secured  a  s|)ecimen  in  West  Goshen, 
May  17, 1890.  It  must  be  considered  rare  in  this  immediate  neighbor- 
hood.   Subsequently  (May  9, 1897)  I  saw  another. 

103.  H,  chrijMoptera  (Linn.),  Golden-winged  Warbler.  One  male. 
May  5,  1897). 

104.  //.  rujirainlla  (WiU.»,  Nashville  Warbler.  A  not  inrre<|UfUt 
migrant  in  May  an<l  September. 

105.  Compo4hhjpis  nmericana  (  Dinn.).  Parula  Warbler.  Abundant 
migrant.  (Spring  occurrences  :  May  6-10, 1888,  May  8,  1890;  May  4. 
1891.     Fall  occurrences? :  Sept.  l«-20,  1889;  Sept.  23, 189o). 

{To  he  contlnxud) 


ENTOMOLOGY.* 

Protective  Value  of  Motion. — Mr.  F.  M.  Webster  in  an  addi 
delivere<l  before  the  Ohio  Academy  of  Science  and  aft^-rwards  published 
in  the  Journal  of  tlie  New  York  Entomolo;rioal  Society*  makes  «oroe 
interesting  remarkjjon  the  protective  value  of  action,  volitional  or  other- 

'  K<iited  hy  Clarence  M.  Wt^«l,  New  HamI1^ht^e  Collegre,  I>urham,  N.  H. 
*  Journal  of  New  York  Knt.  Soc.,  V.  67-77. 
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wiie,  ID  "  protective  miinicrj."  AAer  citing  a  number  of  remarkable 
eajes  more  or  lej^  well  known  he  remarks,  **  Now  in  all  these  phenom* 
ena  we  have  form  and  color  supplemented  bv  action,  the  object  of  all 
of  which  taken  tojrether  i**  the  pn)tection  of  life.  *  *  ♦  *  j^  yg^  y\^^ 
Bates  who  wrote  in  his  **  Naturalist  on  the  Amazon/'  that  *'on  the  wing 
of  the  butterfly  is  written,  as  on  a  tablet,  the  story  of  the  modification 
of  the  s|»ecie^.  so  truly  do' all  the  changes  register  themselves  there- 
on/* and  it  seems  to  me  that  in  the  brains  of  S4)-cal led  *'mimicing"  species 
of  in«ect^,  we  might,  if  weciiuld  but  understand  the  full  significance  ot 
the  brain  cells*.  rcA<l  therein  the  rec*ords  of  the  <leve]opnient  of  a  dim, 
obscun*  c<)nitciousni*«s.  a  volition  and  an  intt^lligencc  that  has  kept  |>ace 
in  the  re<)uirements  of  these  organizations  in  protecting  their  lives  and 
peqietuating  their  race.  Man  himself  c<»mes  into  the  world,  little  lew 
than  a  mere  automaton  but  with  an  inherite<l  basis  for  future  deve]o(>- 
inent^  of  an  individual  conm*iousne&>,  he  l)egins  his  education  with  the 
alphal>et  but  dues  not  transmit  even  a  knowle<lge  of  this  alphabet  t4i  his 
childrm.  who  mui«t  begin  pr^cinfly  where  he  himself  l>egan.  Hut  there 
bat  descender)  to  hitt  children  thiit  which  will  enable  them  to  master 
the  alphaU't  with  more  aptitude  and  less  difficulty.  Now  if  we  descend 
the  line  of  nninial  life  until  we  reach  tho^e  inse<*ts  who^e  movements  go 
far  towartl  {NTfecting  the  pn>lec(ion  atfonie<l  by  their  form,  col<»r  and 
cdoration.  may  we  not  ex|>ect  to  find  the  f(Mini)ation  for  a  *'  sjtecies  con* 
sciousn(*»!« '*  that  will  ennble  their  {XMiM^ssors  (o  pn»tect  their  lives  from 
eoenii«*s  of  lon^  standing,  and  gradually,  though  {lerhajis  very  slowlv, 
a«lapt  thi'iiitH-ivf*  to  shunning  the  attacks  of  more  rect^nt  foes.  Or,  to 
put  it  in  other  wordf,  with  n  protective  apftearantv,  will  there  not  go 
either  a  coUMMousnens  of  that  apjiearance  oran  inherite«l  foundation  for 
such  a  coiiiK.MoU(»n<>s.<4  that  uill  U'tter  enable  an  insect  to  apply  its  protet*- 
ivtr  inheritance,  and  in  the  use  of  all  these  as  a  means  of  |K*r|>etuating 
its  kiml.  folluw  strictly  in  the  line  of  all  other  animal  life?** 

Anions  the  mo«4t  wonderful  <'ases  of"  pn>liH*iive  resemblance'*  noted 
was  that  of  thr  moth  AUria  jiitridn  '*  which  C(»nceals  itself  during  the 
day  in  th«*  withering  bliM«i«oms  of  the  Kvening  Primn*se  (rnothem  hirn* 
fiM.  The  inner  two  thinlM  of  the  win^  of  the  moth  are  bright  pink 
while  the  outer  third,  hind  wingi*  and  alMlomen  art*  pale  yellow.  The 
moth  enter*  the  tlower  l»efon'  day  with  itslMxly  renting  on  the  style,  the 
four  parted  stigma  projecting  k»eyi»nd  the  tip  of  the  alMiomen,  ap|iear- 
ing  like  a  )»art  th«*r(*<>f.  nnd  when  the  sun  ap|>eartthe  two  |ietals  that  were 
above  th«*  moth  toon  wilt  and  fall  down  over  the  ro<if  like  wingi^,  ci»n- 
cealini;  tiie  r<H%«*  colort*«i  |M)rtion  and  leaving  the  yellow  partsx|Kiaed  as 
a  part  of  ih**  l)lo»iM)rn  iin«l  so  elfectually  is  the  m«»th  cunoraled  iu  this 
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way  during  the  day  that  only  a  trained  eye  can  detect  its  preteooe»miid 
then  only  with  extreme  difficulty."  The  moth  mentioned  if  Tery 
common  in  central  New  Hampshire  though  it  appears  to  be  either  very 
rare  or  unknown  nearer  the  sea  and  I  have  observed  hundreds  of  spe^ 
imeus  in  the  position  described.  The  deception  is  certainly  well 
carried  out  though  not  in  every  case  so  fully  as  described  by  Mr. 
Webster  but  the  larva  is  even  more  closely  concealed. 

I  had  read  that  it  was  to  be  found  feeding  on  the  seed  pods  of  the 
Evening  Primrose  and  had  several  times  looked  for  it  in  vain  until  one 
day  I  discovered  a  specimen  in  the  act  of  backing  out  of  the  hole  whidi 
they  excavate  in  the  pod,  by  gnawing  a  hole  in  the  side  and  then  eat- 
ing the  more  juicy  seeds.  I  broke  off  the  whole  stalk  and  was  carrying 
it  home  when  I  noticed  that  there  was  a  second  caterpillar  resting  be- 
tween the  pods  and  resembling  them  so  wonderfully  both  in  shape  and 
size  as  to  escape  my  notice.  I  then  began  to  examine  the  head  more 
closely  and  to  my  astonishment  I  found  seven  others  resting  in  a  similar 
manner.  I  thought  I  had  seen  them  all  then,  but  on  looking  in  the 
breeding  cage  in  which  I  had  placed  them,  two  or  three  days  after,  I 
found  the  stalk  so  wilted  as  to  be  unpalatable  to  the  caterpillars  and  no 
less  than  eleven  were  wandering  around  the  sides  of  the  cage.  The 
other  two  were  doubtless  in  the  same  position  as  those  seen  but  were 
overlooked  even  in  a  close  inspection.  There  is  the  possibility  that 
they  may  have  been  in  one  of  the  hollowed  pods  but  it  is  not  at  all 
probable  as  they  would  have  had  much  difficulty  in  completely  enter> 
ing  one. — W.  F.  F. 

Ambrosia  Beetles. — In  the  year  hook  of  the  Department  of 
Agriculture  for  1896,  Mr.  Henry  G.  Hubbard  has  contributed  an  article 
of  more  than  usual  interest  to  the  general  reader  on  the  habits  of  the 
"  Ambrosia  beetles."  These  l)eetle8  which  are  quite  small  and  resemble 
their  relatives  the  hark  boring  Scolitidse,  differ  from  all  other  known 
wood  boring  insects  by  not  feeding  on  the  wood  itself  but  on  a  fungus 
which  grows  on  the  interior  of  their  burrows. 

Their  galleries  may  easily  be  known  from  wood  feeding  species  by 
being  clear  from  bits  of  wood  or  other  refuse  and  being  black  on  the 
inside  as  though  burnt  with  a  hot  wire.  These  galleries  are  usually 
excavated  by  the  female  but  in  some  instances  she  is  assisted  later  by 
the  youn^  larva. 

The  food  fungus,  or  "  ambrosia  "  does  not  *'  make  its  appearance  at 
random  in  the  galleries  of  the  beetles.  Its  origin  is  entirely  under  the 
control  of  the  insect.      It  is  started  by  the  mother  beetle  upon  a 


Ittr.]  Embryology.  817 

fiillj  packed  larer  or  bed  of  chip,  loiQAtiines  in  the  bark  but  generally 
at  the  end  of  the  branch  galley  in  the  wood." 

In  iome  species  the  anibroaia  is  only  grown  in  certain  chambers  of 
peealiar  construction.  In  many  species  it  appears  to  be  necesnary  that 
the  sap  of  the  tree  should  be  in  a  state  of  ferment  and  the  beetles  will 
•ometimes  attack  wine  and  ale  casks.  *'  In  the  care  which  they  give 
tbaar  young  and  in  the  methodical  and  complex  provisions  which  they 
make  for  the  welfare  of  the  colony,  these  beetle  display  the  character^ 
itisct  of  true  social  insects,  such  as  are  known  among  bees,  wasps,  ants 
and  termites,  but  which  have  not  hitherto  ))een  found  to  exist  among 
any  other  representives  of  the  order  C'oleoptera." 

The  eggs  of  some  species  are  laid  in  clusters  <»f  ten  or  twelve  loosely 
io|tke  galleries,  and  the  y<>ung  wander  freely  almut  fee<iing  on  the 
ambrosia.  In  other  species  each  larva  is  containini  in  a  cell  of  woo<i 
Iba  excavation  of  which  is  began  by  the  mother  hut  completed  by  the 
partly  grown  larva.  In  this  case  they  are  M  by  the  mother  beetle 
who  keefM  the  entrance  to  this  cell  clo»ed  with  a  plug  of  ambro- 
Ma.  The  males  of  some  species  are  small  and  wingless  and  fertilixa- 
ikm  of  the  female  takes  place  in  the  burrow.  In  others  the  male 
if  large  and  winge<l  and  acoonifianies  the  female  in  her  flight  to 
found  new  cfklonicn.  Should  the  numl>er  of  beetles  in  a  c<»lony  )>e 
dtminishe<i  by  BCi*idcnt  or  dim^nse  the  fotMl  fungun  soon  chokes  up  the 
galleries  an<l  n*ninining  inhabitants  MM»n  die  of  iiufl^«>cation.  In  the  case 
of  the  wingh*f«s  ninh^s  thi*  would  so(»n  takt*  place  when  abandoned  by  the 
females  did  they  not  unite  in  certain  galleries  and  by  keeping  the 
fungus  crop|ie<l,  prohmg  for  a  time  their  useb^ss  exinti'Ui'e. — W.  F.  F. 

The  Brown-Tailed  Moth. — There  has  recently  been  former!  in 
England  a  **  rt»mniiltee  for  the  protecti<»n  <»f  in»»e<ii»  in  danger  of  exter- 
mination '*  and  a  li'^t  of  the  nfieries  which  they  denirr  to  pnitect  has  been 
publbheil.  Among  them,  an*  a  few  ii|»e<*ies  like  MrliUm  tithulia  or 
M,  ctMXMi  or  Ay^ni'i  ftrum  which  are  |>erfectly  inn(»xious  and  tMutined 
to  a  few  isolate*!  l(HBlitie>«,  for  which  it  would  not  )»e  unreaiMiuable  on 
the  |mrt  of  the  true  butterfly  lovers  to  ask  for  pn>tection  against  *'  |M>t 
huntem"  or  thoM*  who  oillect  them  nien-ly  for  their  value  for  Nile  or 
exchange.  Hut  there  an*  (»th«*n«  on  the  lint  and  among  them  the 
•*  brown  tailed!  motir*  K*tpr'»r(is  rhrymtrrhini)  which  will  probably  lie 
inrlude^l  in  th<*  next  ii*t  (»f  .\meriran  lepidnptem. 

In  a  late  bulletin  Vt^A'  i\  II  Fernald  has  given  the  history  of  thifi 
sfierie*  in  America  with  a  nhnrt  history  of  iti*  life  and  deK*riptions  of  it* 
stagm.    The  moth  itM^lf  belongs  U*  the  same  family  a*  tlie  ifvpay  moth. 
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Tussock  moth  and  several  other  leas  known  species.  They  are  pure 
white  with  a  silky  lustre  and  a  reddish- brown  tuft  at  the  end  of  tht 
abdomen  from  which  arises  the  common  name.  The  young  lanra  pan 
the  winter  in  a  nest  made  by  drawing  together  a  few  terminal  leaves  of 
a  twig  and  lining  and  surrounding  them  with  a  mass  of  silken  threada. 
It  is  not  known  exactly  when  or  how  it  was  introduced  into  America 
but  it  has  been  noticeably  injurious  for  at  least  four  years  and  it  is  po^ 
sible  that  it  may  have  been  imported  with  some  foreign  stock.  It  if  al 
present  confined  to  a  small  area  in  the  vicinity  of  Boston. — W.  F.  F. 


EMBRYOLOGY.' 


Spinning  in  Serpula  Eggs. — In  a  paper*  published  in  the  Jour- 
nal of  Morphology,  G.  F.  Andrews  described  remarkable  and  hitherto 
unrecorded  phenomena  in  the  eggs  and  larvie  of  star-fish  and  sea-urchins 
and  designated  them  filose  protoplastic  or  "  spinning  *'  activities. 

These  *'  spinning  "  phenomena  may  be  described  as  the  formation  of 
filaments  extending  out  from  the  surface  of  the  egg  or  cell  and  either 
straight,  curved  or  bent ;  either  separate  or  united  to  others ;  either 
simple  or  variously  branched ;  attached  at  the  base,  and  either  free  al 
the  tip  or  attached  there  also^to  the  egg  membrane,  to  other  filaoieou 
or  to  the  surface  of  some  other  cell.  What  makes  these  threads  recog>- 
nizable  as  living  protoplasm  is  chiefly  the  character  of  their  activities. 
They  are  spiui  out  from  the  living  egg  or  cell  as  are  the  filose  pseudo- 
podia  of  such  creatures  as  Groniia,  or  assomeof  the|>seu(iopodiaof  the 
leucocytes  of  certain  Invertebrates.  The  processes  are  seen  to  gr«>w 
louger  or  shorter,  to  branch,  to  join  onto  and  fuse  with  others;  they 
grow  thicker  or  thinner,  and  often  show  nodular  enlargements  that 
pai>s  along  as  in  currents  of  living  protoplasm. 

Such  filose  spinnings  connect  the  egg  with  its  membrane,  the  cleav- 
ing cells  with  one  another,  and  the  i>olar  bodies  with  adjacent  cells  or 
with  the  unsegniented  egg.  They  traverse  the  cleavage  cavity  and 
put  cells  of  ectoderm,  entoderm  and  mesoderm  into  communication 
with  cells  of  the  same  and  of  other  germ  layers. 

Such  intercellular  connections  are  temporary,  made  and  remade; 
they  spin  out  as  a  cell  is  separating  from  its  fellow  in  division  and 
are  not  seen  when  the  cells  are  closely  pressed  together. 

^Edited  by  E.  A.  Andrews,  Baltimore,  Md.,  to  wliom  abstracts,  reriev*  and 
preliminarj  notes  may  be  sent. 

'  See  the  American  Naturalist.     No.  :J#;3,  March,  1897,  page  242. 
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Having  Imhmi  ^^hown  the^  phenomena  both  in  livin)j;anfl  in  pre^rve^l 
ecbin«Hlerni  e^^i;<i  1  wa^*  n)>l(t  to  tiiul  thenm^^in  in  t  lie  common  Annelid, 
Serpnln  -. — th<Mi<;li  h.h  vet  liv  no  meani^  nn  clearlv  ami  extensively  af*  in 
the  more  thnnMiirhlv  AiiMJiet)  and  favorable  ^ta^-fi^h  material. 

The  e>{u  n{  STpulu  in  murh  left?  favorable  than  that  of  the  Mar- 
fiith,  a.t  tar  a*  the  ••eein^'  of  ^pinniii^  phenomena  is  eonterned,  Mince  it 
hA«  a  thick,  vcrv  hi<:hlv  refractihL:  membrane  that  makc*«  itditiicult  t^f 
nee  tin«*  ofrncture^  within   it,  and  !«ince  al«Mi  tin*  celU  are  ho  cIom*Iv 

m 

crowdtMJ  t 'jt'thiT  an<l  ajaiiiM  iht-  meiiibraiie  (which  n'mainii  a-  the 
larval  rniirh*.  tlntt  ihvn*  an*  few  frtv  fpaiH'fi  which  could  be  traversed 
by  !»|>in  thniidn. 

Yft  »*oiij«»  tilariH'Mti*  can  Ik*  fH*cn  paivin^  out  from  the  e^jj,  or  wIIj*.  to 
the  ni<>rnbr:inc.  \*  y<*t  I  hav«*  ii(»t  m^'U  opinnini:  til  amenta*  connect  one 
cell  witii  an<>lh«T  though  tlnTe  ua**  evidence*  that  ;*uch  probably  exift 
and  ait*  t«»  bv  m^vu  with  i:m«m1  li;:ht  and  favorable  {Hiint  of  view. 

Whrn  tilt*  {M»lar  bi>dii*«  havi*  Ih  en  tornuH].  the  membrane  if)  raiiHMi  up 
from  thr  v\z'^  •utficicntly  Xn  leave  a  ?»jiirf  all  alwnit  the  |>olar  Ixxiiet*. 
Thon;»h  at  tir*t  no  pr«H'«-f4«4Mi  are  j*»en.  thcv  gradually  form  and  extend 
mit  from  the  cv'i:  till  they  rrnwi  the  -pa*  e  and  bcc«»nje  attached  to  the 
membrane.  Thei*e  pn»c«*(»^eH  are  unmihtakably  the  hame  ar>  the  gpin- 
oinf^4  of  the  -tar-ti^h  *'i:<^.  They  are  of  ditferi'iit  leiiL'thf^and  thickncMHit 
and  ari«M>  fnan  the  oiirface  of  the  e;;;;  all  around  the  |H)lar  InxlieM. 
The  |Milar  b^ditrj*  wen*  not  hvu  u*  i»pii». 

In  caw*  where  the  e;r^'inenibrane  i^  rain-d  up  locally  at  the  enil 
opfxioite  to  the  polar  bodie*,  Mpin-thrt-adx  wen*  aliM>  mvii  pamin^  from 
thU  fide  of  the  ei^j;  to  the  raiM*d  membrane 

In  aluiMrnial  individtiaU  where  the  membrane  in  widely  N*parat4M| 
frf>m  the  ej^,  Inui:  and  vt-ry  nufner>ii<«  and  diMimt  tlir«'adf«  were  i^een 
radiating;  'Mit  tVom  the  entire  surface  of  the  e^i;  to  the  membrane.  Am 
in  the  -tar  M\  there  in  a  marke<i  ditreren<v  lN*tween  the  npinnin;:  of 
normal  and  abnurmal  *'^\*n. 

When  the  e;:^'  hro»  divided  into  iwo  ivIU  and  ihcw  are  rounding  otF 
al  the  e<l;:en  preparatory  !••  the  next  division,  -pin  prrKVunen  are  •eeti 
lUUMin^  otf  tVoiti  each  Cell  t<»  the  mend»rane.  both  at  the  fxdar  ImmIv 
|wde  an*l  at  the  Mp|Mii*ite  end. 

Here  I  tirnt  oli«4>r\ed  the  brMnchin^'  of  tilamenti*.  »*i  characteristic  iii 
the  f4ar  h»h.  <  hie  ci>mniMn  trunk  arntiiiK  from  a  crll  pn-fM-ntn  a  num- 
ber of  Iwfi^'  KraiM'heo  that  pa*«  in  variou*  planen  out  to  the  membrane. 

In  later  ^la j«  •  when  ei;^»hl  or  more  tvlU  are  prii^rnt,  pr«»oaM-ii  were 
•ern.  both  in  pr>tiie  and  in  •uriate  view,  pannini;  ••ut  from  various  (vlU 
It}  the  nifmbraii*' 
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In  the  gastrula  stage  when  the  equatorial  band  of  cilia  is  fonned  and 
the  cleavage  cavity  nearly  closed  up  by  the  elongated  entoderm  edk, 
spin  processes  were  seen  at  the  end  opposite  to  the  area  of  inragination, 
passing  from  the  ectoderm  cells  to  the  membrane  where  it  was  slightly 
raised  away  from  the  ectoderm.  Here  also  some  movement  and  diange 
of  form  was  seen  in  a  process,  though  not  satisfactorily.  Within  the 
cleavage  cavity  a  moving,  pseudopodium-like  process  appeared  to 
extend  out  from  the  entoderm  toward  the  ectoderm,  but  it  could  not  be 
seen  clearly. 

Some  of  these  processes  in  Serpula,  less  difficult  to  see  than  the  fineel, 
presented  enlargements,  suggesting  the  probability  of  slow  flowing  of 
material  along  the  process.  The  increase  in  number  and  length  of 
filaments  from  a  definite  area  under  observation  for  a  few  minutes 
showed  that  they  were  gradually  formed,  and  from  the  egg  outwarda. 

Owing  to  poor  light  no  higher  than  8  eye-piece  could  be  used  with 
2  mm.  objective,  so  that  it  is  probable  many  phenomena  escaped  ob» 
servation. 

The  occurrence  of  such  filose  activity  of  the  surface  of  the  egga  of  an 
animal  so  widely  separated  from  the  echinoderms  supports  the  idea  that 
such  phenomena  are  universally  properties  of  protoplasm, — an  hypotb- 
esis  put  forth  in  a  recent  work'  and  based  not  only  apon  egg^  and  otber, 
external  spinnings,  but  upon  numerous  internal  protoplasmic  phenom- 
ena of  the  same  nature,  such  as  spinnings  into  alveoli  of  Butachli's 
structure  in  both  fluid  areas  and  contractile  structures,  and  contraction 
and  atrial  displacements  of  the  substance. 

E.  A.  Andrewsw 


PSYCHOLOGY.* 


Some  Experiments  on  the  Tactual  Threshold  for  the 
Perception  of  Two  Points.* — The  term  "  space  threshold  "  was 
applied  by  Fechner  to  the  distaDce  which  two  small  points  must  be 
apart  in  order  to  be  perceived  as  two.     Weber  had  already  devoted 

*The  Living  Subetance  tm  Such  and  as  OrganiBm.  G.  F.  Andrews.  Gnto 
A  Co.      Boston.     Augnst,  1S97. 

*  Edited  by  Howard  C.  Warren,  Princeton  Univer»ilj,  Princeton,  N.  J. 

'  The  first  group  of  experiment*  des>cril>ed  here  were  re|K>rted  in  the  /'fci/o- 
tophiitcftf  Stndini,  1>97,  XIII,  l(>;^-222,  reprinted  in  Prinrfion  Coniributimts  t>» 
Pftyrhitlf>ijy^  II,  1-00.  The  second  group,  viz.,  thot*e  with  succewive  stimuli,  will 
appear  in  an  early  number  of  the  Pspchohtf^ical  Ji^ntrtc. 
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iDiich  time  to  the  detenniDation  of  this  distance  for  diflerent  spots  on 
the  skin,  for  he  found  that  the  two  points  roust  he  farther  afmrt,  to  he 
felt  as  two,  on  some  spots  than  on  others.  On  the  bicepts  muscle  of 
the  upper  arm,  it  it  66  mm. ;  on  the  volar  side  of  the  forearm,  40  mm. ; 
on  the  tifis  of  the  index  fingers  leas  than  2  mm.,  etc  Manj  questions 
arose  and  many  investigators  have  busied  themselves  with  them  ;  but  a 
oomber  of  questions  in  this  field,  in  spite  of  the  numerous  books  and 
articles  on  the  subject,  have  in  some  cases  received  no  attention,  and 
in  othem  have  not  been  answered.  With  the  exception  of  one  article. 
the  question  as  to  the  threshold  for  the  perception  of  spatial  diflerence 
in  the  case  of  two  furrtsmvc  stimuli  has  never  been  raised.  In  experi* 
m^nts  with  two  simultaneously  »timulating  points,  it  has  h>ng  been 
known  that  the  distance  which  two  |>oints  must  be  apart  in  order  to  be 
|»ercdvad  as  two  at  auv  one  »|>ot  of  skin  i*an  be  reduced  in  a  very 
marked  degree  by  practice.  It  was  further  noticed  by  Volkmann  and 
Fechner  that  when  this  distance  is  reduced  by  practice  on  any  one 
apoU  the  thre§hold  for  the  symmetrically  op|M>site  sjtot  on  the  other 
aitle  of  the  body  undergoes  a  like  reduction  without  lieing  practice^l. 
These  invef^tigators  gave  a  pur<*ly  physiological  explanation  of  the 
phenomenon,  viz..  that  the  centre  in  which  the  two  sets  of  fibres 
< those  from  the  symmetrical  s|M>ts}  meet  is  the  seat  of  the  change  which 
caoaes  the  reduction.  Their  exfieriment  was  not,  however,  so  planne<l 
as  to  test  the  question  whether  a  similar  reduction  of  this  threshold 
occurs  over  the  entire  IxmIv. 

Our  firvt  duty  wan  t4i  undertake  a  series  of  nuch  experiments.  These 
were  carrie^l  out  by  the  writrr  at  the  I^eipzig  1  Psychological  I^lxira* 
lory.  As  a  result,  it  provini  to  be  true  that  the  same  re<iuction  does 
occur  over  the  cntin*  ImnIv  whenever  it  occurs  on  any  fiart  of  the  iKMly, 
and  this  result  fHiints  dinxtly  to  the  inference  that  the  whole  phe- 
nomenon demaiuN  a  central  explanation  baseil  u|>on  central  psychic 
pn»cesses.  But  in  connection  with  theM*  ex|>eriments  i»everal  singular 
phenomena  cann*  to  li^ht.  (1  ;  Not  all  iiubjects  nhowe^i  the  re<luctioii 
of  the  threshold  bv  prsctice:  in  fact,  it  cMvured  oulv  in  the  cases  of 
those  who  knew  U*forehun<l  what  the  prt»bltMn  was  and  what  reKults 
lia<l  l»een  hitherto  rcnclie<i  by  others.  In  caiK*s  where  the  subjiii  tlid 
not  know  these  factj*  and  did  not  Minnim*  them  from  the  nature  of  the 
experiments,  n«»  riNluction  whatever  occurnni.  (2)  In  all  cases  where 
the  re<iuction  <»ccurrtHi.  th«*n*  ap|>eared  as  out*  rt«sult  of  the  practiiv  an 
iocreasf*  in  the  fnNiu«*nc%'  of  the  illiisi«in  calle<l  bv  the  tivrmans  IVxir- 

•  •  • 

/sA/rr,  i.  e  ,  wh«*re  thr  iitil»ji*ct  nensei*  two  |M>intii  when  touche«i  by  but 
one.     In   ca-t-n  in  whirh   the  mrries  l»egan  without  these  illusi«»n#,  as 
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with  some  subjects,  the  illusion  develope<i  after  some  practice  in  the  ex- 
periments. This  illusion  sometimes  becomes  so  frequent  that  no 
thresholds  can  be  determined  :  the  subject  answers,  in  response  to  all 
stimuli,  whether  of  one  or  of  two  points,  "two  points."  (3)  A  long 
series  of  experiments  showed  that  this  illusion  is,  for  the  most  part,  a 
result  of  suggestion  of  .some  kind  ;  a  suggestion  which  the  subject  gets 
either  from  the  operaior,  from  the  nature  of  the  experimenti»,  or  by 
auto-suggestion.  It  was  found  that  the  frequency  of  the  illusioo, 
and  even  its  occurrence  at  all,  could  be  influenced  to  a  marked  degree 
by  suggestion.  In  some  cases  the  illusion  could  be  prevented  by  the 
subject's  discovering  the  suggestive  influence  and  freeing  himself  from 
it.  (4)  Subjects  were  found  who,  to  start  with,  gave  constant  thre»- 
holds  as  long  as  nothing  was  suggested  to  them  in  regard  to  the  object 
and  method  of  the  experiments,  but  by  a  suggestion  from  the  operator. 
they  were  led  to  show  a  very  rapid  reduction  of  the  threshold.  After- 
ward, by  freeing  themselves  from  the  influence  of  the  suggestion,  they 
returned,  in  some  cases,  to  the  old  constant  threshold,  freeing  them- 
selves at  the  same  time  from  the  illusions  which  had  develof>ed  ai>  one 
result  of  the  suggestion. 

All  of  these  facts  go  to  indicate  that  both  the  re<luction  of  the 
threshold  by  practice  and  the  illusion  of  two  points  are  the  results  of 
suggestion  in  some  form.  In  every  instance  of  the  perception  of  space 
relations  by  touch,  there  seems  to  \ye  involved  a  process  of  aasimilatiott 
in  which  a  visual  or  motor  image  is  the  assimilating,  and  the  tactual 
sensations  the  as^^imilated,  elements.  In  ordinary  life,  we  tea»t  contin- 
ually  our  tactual  sensations  by  visual  images,  turning  the  eyes  to  h>»k 
at  the  spot  touched.  In  these  experiments  this  was  rendere<l  im|»o*#i- 
ble  by  the  fact  that  the  subject  could  not  see  the  spot  on  which  the  ex- 
periments were  performed,  as  this  was  concealed  from  him  by  a  screen. 
Hence  the  place  of  these  images  is  supplie<i  by  memory  imager  c«)n- 
necte<l|with  the  tactual  sensations  by  past  experience,  i.  e.,  by  a^s^>cia- 
tion.  In  our  experiments  the  assimilating  visual  or  motor  copies  of 
past  ex|)eriences  are  not  called  up  by  the  association  with  the  tactual 
sensations  alone,  but  are  suggested  by  other  factors.  In  the  localiza- 
tion of  a  single  point,  the  **  local  siijn  *'  involved  is  not  to  be  conceived 
of  as  a  simple  quality  of  the  tactual  sensation,  but  is  rather  a  relation 
of  association  between  the  tactual  sensation  an<l  some  visual  or  motor 
image. 

Another  series  of  exi)eriment8  was  undertaken  in  the  Princet'>n 
Laboratory Jby  Dr.  C.  W.  Hodge  and  myselt',  in  which  the  two  stimuli 
were  successive,  instead  of  simultaneous,  as  in  the  above  exjierimentf. 
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In  each  series  of  such  experiments,  the  first  point  touched  each  time 
remains  the  same,  the  problem  being  to  determine  the  distance  from 
this  point  at  which  the  two  stimulations  seem  to  be  spatially  different, 
and  the  distance  at  which  the  direction  of  this  difiereuce  is  first  recog- 
nized. These  two  determinations  may  be  ca»!ed  the  thresholds  for 
difference  and  direction  respectively.  In  the  results  it  is  found  that 
the  subject,  as  a  rule,  mistakes  the  direction  of  the  second  point  from 
the  first  after  he  has  apparently  become  aware  that  the  two  points  are 
not  the  same.  The  inference  has  been  drawn  that  the  difference 
threshold  is  shorter  than  the  direction  threshold.  But  a  careful  study 
of  the  answers  given  seems  to  show  that  this  apparent  recognition  of 
difiTerence  without  direction  is  again  due  to  suggestion.  This  entire 
group  of  experiments  seems  to  sustain  the  inferences  drawn  in  the 
former  group  as  to  the  ultimate  nature  of  the  process  involved  in  all 
tactual  space  perception.  It  is  an  assimilation  process  throughout,  in 
which  visual,  tactual  and  motor  elements  play  the  most  important 
parts.  In  cases  where,  as  in  these  experiments,  an  extensive  and  rapid 
reduction  of  the  threshold,  and  a  development  of  frequent  illusions 
of  the  kind  described,  occur  as  the  result  of  practice,  the  explanation 
of  these  phenomena  is  to  be  sought,  not  in  any  change  in  the  physio- 
logical structure  or  functions  of  the  tactual  end-organs,  nor  of  the  cen- 
tres with  which  these  end-organs  communicate,  but  rather  in  a  process 
through  which  suggestion-influences  get  established  in  the  reactions  of 
the  subject*8  attention. — G.  A.  Tawney,  Beloit  College,  Wise. 

The  Annec  Biologique. — The  new  annual  which  has  been 
started  by  Yves  Delage  under  this  title  has  adopted  a  broad  policy 
with  reference  to  psychology.  The  first  number  (that  for  1895)  has 
just  appeared,  and  we  are  pleased  to  note  that  a  large  section,  of  over 
100  pages,  is  devoted  to  this  department  under  the  head  of  "  Mental 
Functions."  A  portion  of  this  space  is  taken  up  with  an  able  review 
of  recent  theories  of  the  structure  of  the  nervous  system,  by  Mile.  W. 
Szczawinsky,  but  most  of  the  section  lies  within  the  domain  of  psychol- 
ogy proper.  Prof  Binet  furnishes  a  review  of  the  development  of  ex- 
perimental methods,  which,  though  necessarily  brief,  contains  a  fair 
resume  of  the  change  that  has  come  over  this  field  within  the  past  few 
years.  He  sums  up,  in  particular,  the  work  on  memory,  the  ajsthetic 
sense,  and  the  physiological  concomitants  of  mental  activity,  where 
considerable  progress  was  made  in  the  year  1895.  The  remainder  of 
the  section  consists  of  summaries  by  various  writers  of  the  leading 
works  and  articles  which  appeared  during  that  year.  These  are,  in 
some  cases,  very  full ;  about  sixty  contributions  are  noticed  in  all. 
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As  the  scope  of- the  Annie  is  purely  biological,  ptfjcbologifU  hare 
certainly  no  ground  to  complain  of  the  treatment  which  their  aeteoee 
receives:  the  entire  section  is  conceived  in  a  spirit  entirely  friendlj  to 
its  claims  as  a  distinct  science,  and  is  written  for  the  most  part  bv  per- 
sons who  rank  high  in  the  department  If  any  criticism  were  to  be 
offered,  it  would  be  that  it  is  not  perfectly  dear  why  certain  depart- 
ments of  psychology  that  are  not  mentioned  do  not  deserve  treatment 
in  this  connection  fully  as  much  as  certain  others  that  are  admitted. 
But  to  suggest  this  would  be  to  look  a  fine  gift  horse  in  the  month, 
and  we  can  do  no  better  than  express  our  delight  at  the  wholehearted 
recognition  which  the  older  science  has  here  accorded  to  the  newer.  It 
is  to  be  hoped  that  the  plans  of  the  Annie  hiologique  will  not  be  altered 
in  this  respect,  and  that  in  future  the  psychologist  may  always  be  able 
to  trace  the  progress  of  research  on  the  biological  side  of  his  depart- 
ment by  simple  reference  to  the  pages  of  this  annual — H.  C.  W. 


ANTHROPOLOGY.' 

The  Tomahawk  of  the  North  American  Indian. — In  regard 
to  your  inquiries  concerning  tomahawks  in  the  United  States  National 
Museum  I  would  say  that,  in  order  to  understand  their  structure,  their 
function  and  the  places  which  they  supplied  in  the  armory  of  the  In- 
dians of  the  United  States  it  is  best  to  rememl)er  the  following  facts : 
Aborigines  of  this  Continent  seem  to  have  understood  all  the  ways  of 
killing  men  and  animals.  Before  the  discovery  they  used  both  poison 
and  fire  to  take  life,  and  they  had  the  three  great  types  of  weapons, 
namely  :  for  bruising,  for  piercing  and  for  cutting.  Adrien  de  Mortil- 
let  somewhere  calls  attention  to  the  additional  fact  that  each  one  uf 
these  classes  of  weapons,  to-wit :  bruising,  piercing  and  cutting,  is  used 
in  the  hand,  at  the  end  of  a  handle,  or  thrown  from  the  hand.  Yon 
will  see  that  underlying  this  division  of  Mortillet's  we  have  three 
methods  of  applying  force.  First,  directly  utilizing  the  explosive  force 
of  human  muscle.  Secondly,  the  additional  impetus  given  to  a  weighty 
weapon  by  affording  it  a  longer  excursion  in  the  air  and  the  added 
element  of  safety  in  that  by  means  of  a  long  handled  bruiser,  piercer 
or  cutter  the  attacking  one  produces  his  effect  at  a  greater  distance 
from  himself.  The  ballistic  wea(K)n,  seldom  thrown  from  the  hand 
alone,  acquires  its  velocity  and  additional  force  by  means  of  a  sling, 
throwing  stick  or  a  bow. 

1  This  department  is  edited  bj  II.  C  Mercer,  UniverBitj  of  Pennsjlvmnia. 
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With  this  anmljiU  in  band  let  us  return  to  the  tomahawk  ;  it  ia  a 
compound  weapon,  barinf^  for  its  function  both  bruising  and  cutting. 
It  if  alto  a  handled  weapon.  The  addition  of  the  pike  to  the  |k)11  of 
the  tomahawk  is  siniplj  one  of  those  delightful  transitions  which  all 
ioduatrial  things  undergo  in  fuiflsing  from  the  useful  into  the  c*eremon- 
ial  and  mythic  condition.  In  the  at»originaI  times  tomahawks  had  no 
pike  attachment. 

The  iron  tomahawks  in  the  United  .States  National  Mufeum  aro  of 
two  distinct  clashes :  tlie  one  has  an  edge  like  a  car|)enter*s  hatchet,  the 
olber  has  a  |M>int  and  mi  )>elongs  rather  to  the  striking-piercing  than  to 
tba  striking-cutting  apjmratus  of  the  northern  ty|)e.  So  far  as  the 
record  of  these  instrumentf*  go,  the  broad-e<lge<l,  hatchet-like  tomahawks 
were  tint  s<>ld  to  the  Indians  by  the  KngliMh  and  Dutch,  while  those 
with  the  |M>inte<l  blade  came  through  the  Spanianln  and  the  French  or 
through  southern  or  I^tin  Kurofteans.  Indeed,  the  blade  of  this  toma- 
hawk is  that  of  a  pike  and  is  lient  at  right  angles  ii«>  afi  to  work  with  a 
blow  rather  than  with  a  thniitt. 

Now,  according  to  nni venial  ui^age  of  savage  |KHiplc*s,  they  usually 
accept  from  civilized  tradcn*  tbof*e  things  which  i«upply  u  *'  l(»ng  felt 
want.**  This  '*  long  frit  want  **  is  usually,  lM>th  in  practical  life  and  in 
scientific  puri»uiu,  the  c<ins<*iousnt*Mi  of  a  mechanical  incapacity  or 
weakness.  Very  fri><)uently  the  artinan  knows  what  he  wants,  but  he 
baa  not  the  practical  skill  to  invent  it.  The  savagen  (»f  this  c<iuntry, 
then,  exploiteil  the  tomahawk  and  took  it  in  lieu  of  noroething  they 
ware  uiiing,  but  which  whh  fur  inferior  t<»  their  deniren  in  this  direction. 
For  their  bl<MKly  work  the  hatchet-tomahawk  or  the  pike-tomahawk 
was  a  ))*M>n. 

The  weaf>onii  of  thin  dnss  which  preceded  the  metallic  ones  were 
made  of  antler,  in  which  the  long  prong  furnishe<l  the  handle  and  the 
shorter  pn»ng  the  working  ftortion  with  or  with<ait  the  addition  of  a 
sharper  point.  In  ctHintrien  where  the  elk-horns  of  heavy  antlers  were 
not  procurable,  and  ginxl  working  hatchet  blades  of  volcanic  ntone 
could  1m*  pn»cure<l,  the  tomahawk  was  nimply  a  celt  or  gr«»ovi<d  blade 
tai  into  A  hsndie  by  one  of  the  many  ways  by  which  haAing  wan 
formerly  done. 

In  connidering,  therefore,  the  great  maas  of  N»-called  t^lts  and 
groove^l  axes,  it  niunt  l>e  unden»t4i4Ki  that  while  a  |K>rtion  of  them  were 
industrial  tiH»ls  with  the  savage  artisan,  many  of  them  were  s  striking- 
cutting  wea|M»n  atta<'hed  to  a  handle  to  enable  the  warrior  to  do  his 
Work  at  a  »hort  difitanre. 
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A  most  efficient  form  of  the  strikiug-cutting  weapon  was  the  Mexi* 
can  battle-axe,  cooi^isting  of  a  handle  of  wood  along  the  edges  of  which 
spalls  of  obsidian  nnd  rugged  »tone  were  set.  In  some  instances  thcM 
chipped  blade?  were  placed  so  close  together  and  in  such  regular  fft»b- 
ion  as  to  suggest  the  first  stops  in  the  invention  of  the  sabre  which  if  a 
striking-cutting  weapon. 

Some  of  the  Siouan  tribes  of  the  Mijtfouri  River,  in  later  dajs,  in- 
serted heavy  spikes  or  blades  of  butcher's  knives  and  other  blood- 
curdling objects,  doing  their  work  precisely  after  the  fashion  of  the 
Mexican  axe. 

In  the  Antillian  area  and  over  nearlv  all  of  South  An»erica  north  ci 

m 

the  parallel  of  Kio  Janeiro,  the  blades  of  the  tomahawks  and  battle- 
axes  were  e;tquisitely  fa-shione^l  and  ]K)lished. — Orit*  T.  Mai»<»n. 

A  Triple  Indian  Grave  in  Western  New  York. — Ou  Sep- 
tember 10,  1885,  I  opene<i  an  Indian  grave  which  waj*  of  interest  in 
many  ways.  In  the  first  place,  it  was  located  near  the  site  of  Gana- 
garfi,  which  was,  for  many  years,  the  princii)al  village  of  the  Seneca 
nation,  and  for  which  they  seem  to  have  had  an  unusual  degree  of 
pride  and  affection.  This  village  was  destroyed  at  the  apprrmch  of 
De  Nonville's  invading  troops  in  1687,  and  was  never  rebuilt,  perhaps 
from  sentimental  motives.  This  village  site  occupies  an  area  of  at  least 
ten  acres,  and  is  still  marked  by  burnt  soil,  chips  of  chert — brousrht 
from  a  distance — frat;nients  of  pottery  and  of  clay  pijH-stenis  and  even 
more  perfect  relics.  Durinj:  the  early  days  of  the  American  villaire  *jf 
Victor,  the  settlers  depended  for  ol<l  iron  larirely  upon  the  ln*t  toma- 
hawks of  the  Indians,  and  quantities  of  French  ^'las>  and  wampun 
l>eads,  of  cliert  and  bra<s  arrow-heads  and  of  manv  other  reli(*s.  attest 
the  richness  of  this  Indian  capital. 

During  the  spring  of  1^^^'),  Mr.  (ieorge  Ketchum,  r€*sidinL'  near  Vic- 
tor, plowed  out  a  l»ras<  kettle  and  a  few  bones  from  the  brink  <.f  a 
slijjlit  fall  of  land.  It  is  at  such  f)laces  as  this  that  the  plow  i«  nH*?t 
likelv  to  detect  ancient  interments,  the  earth  bein^  i:ra«luallv  carri^-d 
ilown  hill  so  that  after  the  lapse  of  years,  the  original  gra<le  has  l«een 
so  cliangetl  that  tlie  plow  hooks  into  a  skull,  throws  up  a  long  b^ne, "r 
tears  out  some  article  deposited  with  the  skeleton. 

At  my  visit,  it  was  comparatively  easy  to  expos*-  the  remaining  o»n- 
tents  of  the  irrave.  The  bones  at'  the  skeletons  were  not  all  pr\-sent, 
suLTL'f^ting  either  that  ihey  had  been  di^turl>ed  by  burrouing  animals 
or  that  the  interment  had  been  made  after  prolonged  ex|>osure  on  an 
aerial  scaffold  as  was  i)racticed  almost  unifonnlv  by  manv  tribes,  and. 
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to  fuine  fxtfiit,  kiy  the  InKjutnn  In  huriaU  aflcr  ex|»oiiiireoii  *K*llfl*o^i^. 
howewr,  u  tinKvii  or  twiMity  lMMliei»  were  usually  mliecteii  an<l  interred 
ainidKt  without  relir<*  and  in  a  very  limited  area.  Other  burying 
filai^ei*  wen*  iiotcMi  in  the  .«anie  tield,  hut  at  much  ^n*ater  dit)tanc<*i>  than 
uaua). 

\VhiU»  it  wa>  iin|M»t**ihh»  to  a-certain  the  exact  attitude  in  which  the 
h«idier>  Here  laid,  all  of  the  he:id«  |M>inte<i  toward  the  we>t,  and  the 
muniniy  |M»<«ition.  *c>  rre<)uently  in»te<l  in  graves*  cd' the  lnNju<»if,  nan  not 
apfMinMit.  <  H'  the  three  ^keleton^,  c«ne  wai*  confi|iieuoUf«  for  itfi  develop- 
ment, thou^'h  not  far  it.<«  height.  The  teniurtf  iihowiMl  a  **  third  tro- 
chant«*r  "  alnn»-t  a»*  plainly  a:*  do  thciM*  oi  the  hon«e.  while,  in  nio«»! 
human  skeleton-,  thin  proJ4»ction  hai*  lH»c«»m««  merely  a  n»u^henin;:  of 
the  hone.  The  <ikull  !»liow«»tl  the  lines  of  nan«oular  attachment  a»»  I 
have  n«*ver  f^-iti  on  another,  and,  in  >:eneral,  it  ua»j  eviihnt  that  thi- 
warrior  nniM  havi*  Im«mi  a  jtr^on  ot  (r<*ni«-ndou!«  physical  <levelopnient. 
The  CMmparalixt  ly  M{H*n  |itltnre^  of  the  .-kuU  showed  that  he  wa«*  still 
lieltiw  middle  ai'**.  tliMii^'h  t\illy  matured.  The  mcond  skeleton  Hafi 
that  of  an  adult  of  niodenitc  huild  and  apparently  'dder  than  the  tir^t. 
The  third  -ki  hlou.  whi.h  wnn  very  in<'<>fiiplrt«>.  \%a*  that  of  a  i«mall 
child.  TIh'  nn»lar«<,  which  art*  u«*uallv  cjit  in  the  sivth  Year,  wtn*  n"t 
quite  oil!  of  fill    hofii-  of  (he  jnuj*. 

At  tlu'  n»'ck  o!  ih«-  hr*!  -ki'h'toti,  ?•«»  j»*  to  discolor  ihr  up|»er  part  •»! 
the  hn*a^t  hour  uhtl  tin*  fjr-t  rd»*.  ua*  a  Htriuir  i.f  hraf><«  head-.  TImm' 
had  oxidi/.<"d.  an«l  tin-  \erd«';:rii«  had  pre*«'r\t*«l  the  leathern  -trinj  on 
whi«*h  tlifV  wi-ri  w  .rii.  •••  that  lh«*  1«m.»«-  -m^'h-  Ixiu-ktiot,  tit  d  nian> 
vear^  akTo,  ha*  rtihaint'd  intact.  A  n«iiiiiHr  *ti  nd  !iti>iif  U-adi*  had 
fallen   awa\  tV"tii   tio*  n«M'k   and   lav  at  tht   l*v«l  of  the  hottum  «if  th* 
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j:rave.  Tfo -••  utrt-  •••^iian-  on  •••clion.  •»!  al»out  an  in<h  in  Irn^th,  and 
mttu*'  ut*r«'  tiu'ktd  «>r  nid<  ly  ornaint'nt*  d.  IIm-v  appear«*ii  to  he  Uiadi* 
of  th«-  Wft«Tn  I'Mm  .,  \ti\  at  anv  rale.  th«  v  H«r»*  of  niaterial  not  I"..uimI 
f«ir  many  inilr!*  .li.  nt  tli<  .it.  of  ih,-  ;;raN«-  A  pi|H- Htein,  of  lh«'  <la\ 
of  th«'  \  i<  Milt  \ .  wu«  t'Diid  n«-:ir  llii«  •ki*l<  t«>n,  and  at  th«*  tt  1 1  wa*  a  hra*" 
ketth'  At  I  In  h  •  J  "t  tiM-  -« •  .iid  •kthtofi  wixm  another  krttU*  nnd  part 
of  an  ir<»n  kiufi.  r<i»t*d  aini'»<»l  to  <ii^int«'^'nitiMn.  With  thr  rhild  • 
•keleion  wa»  t.Mi'd  a  l»r:i«»*  *1«  i^'h  h«  II.  lU-^idc^i*  tin'**'  rehr-»  muf^t  h« 
cNruiitol  th«-  k»t'l»   |i».w»«l  .Mit  «•!  tlir  trraVf  in  th«-  -prin;; 

Within  thv  k«'itii*  toiind  h«ar  tin*  !«*«  t  >»f  th<*  «ei<*nd  »>kf|iton  ua»  ii 
niaft*  of  v«*^'«  I  «l«!«-  !ihr<-  rf^'inlduj;;  ni"**  A  mnnlar  rna»i»  !«'und  in  a 
kelth*  hnrod  ^^ltli  a  -kt  !•  t'>n  at  tl.t*  villa;:f  Kitt*  n«<'niion<d,  »hoii«  d  a 
ntfhtaii/l«  d  rr'--inj  ol  •.lu.r  huiid*  ot  tihrt*^.  and  Mr>'n}«dy  »u^p>t«d 
ihat  the  deca\e*l  v«v<*tahit*  ti»«ue  had  U^n  a  i»ai>kvt  or  M>iue  Mmdar 
plaiteil  reei^piarh  . 
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It  is  puesible  to  compute  the  age  of  this  intermeDt  within  tomewhat 
wide  limits.  Articles  of  European  manofkctare  had  not  beeome  com- 
moD  among  the  Senecas  of  this  region  till  within  quite  a  short  time  of 
De  NoDville's  expedition.  On  the  other  hand,  the  history  of  Victor 
back  about  a  hundred  years,  so  that  it  is  practically  certain  that 
grave  is  not  earlier  than  1650  nor  later  than  1800.  So  far  as  could 
be  judged  by  the  appearance  of  the  bones — by  comparison  with  otbera 
in  which  some  idea  of  the  age  of  interment  may  be  formed — and  by 
the  state  of  preservation  of  the  relics,  the  remains  date  back  of  English 
influence  and  come  within  the  period  of  French  influence,  somewhere 
about  the  close  of  the  seventeenth  century. 

The  grave  referred  to  as  opened  at  the  site  of  the  village  of  Gana- 
garu,  was  described  in  the  Naturalist  several  years  ago.  The  skele- 
ton was  that  of  a  young  person,  the  wisdom-teeth  not  having  been  fully 
developed  and  the  bones  being  immature,  though  nearly  of  adult  siie. 
The  body  had  been  put  or  bad  been  left  in  the  '*  mummy  attitude,** 
with  elbows  and  knees  bent  at  the  sides  of  the  trunk.  Strangely 
enough,  the  remains  were  found  head  downward.  With  this  skeleton 
rested  that  of  a  turtle — perhaps  indicating  the  clan  of  the  deceased — 
thirty  feet  of  French  glass  beads,  ninety  feet  of  wampum,  a  brass  ket- 
tie,  a  bone  head-comb,  showing  in  silhouette,  the  figures  of  a  man  on 
horseback  and  of  another  person  standing  behind  him,  and  other  oma. 
roents.  These  would  seem  to  indicate  that  the  person  was  a  woman, 
and  doubtless  a  young  lady  of  distinction,  from  the  wealth  buried  with 
her. 

Other  burials  in  the  same  vicinity  have  ghown  somewhat  similar 
relics,  and  belong  to  the  period  when  the  wares  of  the  French  traders 
were  mingled  with  the  wea]>on8  and  implements  of  the  Stone  Age. 

A.  L.  Benedict. 


SCIENTIFIC  NEWS. 

Mr.  J.  E.  S.  Moore  has  an  interesting  sketch  of  some  of  the  faunal 
features  of  I>ake  Tanganyika  in  Nature  of  July  1 .  He  concludes  "  that 
the  fauna  of  Tanganyika  is  comparatively  old,  for  it  is  unlike  anything 
now  inhabiting;  the  sea,  and  if  it  is  derived  form  a  previous  freshwater 
stock,  much  time  would  be  required  for  the  evolution  of  its  widely 
tlivergent  present  forms." 

The  natural  history  building  of  the  University  of  Illinois,  dedicated 
a  few  years  ago,  was  struck  by  lightning  on  June  17  and  partially  de- 
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•irojed.  The  greatei«t  (ianiAge  occurred  in  the  botanical  and  ^ological 
department! ;  the  library  and  the  zoolo^cal  collectiona  were  but  tlightlj 
bjured.     The  total  Iosh  is  estimated  at  S8(X)0. 

Dr.  James  Ellis  Humphrey,  Associate  ]V)re«8or  of  Ik)tan3r  in  Johns 
Hopkins  Univereity,  died  in  Port  Antonio,  Jamaica,  August  17,  at 
the  age  of  36.  Dr.  Humphrev  had  agreed  to  l>e  one  of  the  Botanical 
Editors  of  the  American  Naturalist,  under  its  new  management.  A 
sketch  of  his  life  will  appear  in  our  next  num>)er. 

The  recent  appointment  of  Mr.  Ernest  William  MacBride,  fellow  of 
Sc  Johns  College,  Cambridge  to  the  professorship  of  loology  in  McGill 
Univerfity,  Montreal,  marks  a  distinct  t*tep  in  advance  in  that  institu- 
tion. Profesaor  MacBride  is  well  known  through  his  researches  on  the 
embryology  of  Echinoderms  and  Batmcbia. 

Dr.  Japetus  Steenstrup,  until  IHM.')  professor  of  z(K)logy  in  the  Uni- 
Tersity  of  Co|>enhegen,  has  jui»t  dietl.  He  was  l)oni  March  M,  1813. 
Hb  work  was  largely  in  the  line  of  marine  Z(»ology  and  his  essays  on 
bermaphroditium  and  on  alternation  of  generations  attracted  wide  atten- 
tion in  their  da  v. 

The  efforts  made  t4»  have  natural  history  s|>ecimens  admitted  to  the 
mails  of  the  Universal  Postal  Union  has  met  with  partial  success  in  so 
far  that  tbt^st*  objects  an*  now  classitied  as  sam|»les  ami  are  charged 
postage  at  the  rate  of  one  cent  for  every  two  tmnces. 

The  plans  and  signitications  for  the  n€*w  wing  of  the  American  Muse- 
um of  Natural  Hist(»ry  in  New  York,  have  recently  lN*en  approved  and 
bids  for  the  construction  of  the  addition  are  now  l>eing  receive<l. 

A  new  journal  it*  the  Annotationei*  Zoologies  Jafmnensis.  The  first 
oum>>er  contains  a  short  but  interesting  sketch  of  biology  in  Japan  by 
Professor  Mitsukure. 

Tbe  (*agnola  pri/4*  of  $/><N)  and  a  gvdd  medal  have  been  awanie<l  to 
Prof  Ferdinnndo  Sonlelli  for  his  memoir  <in  the  vegetation  of  I>om)Minly 
in  geohigical  time. 

Nearly  3<)<).IHN)  franm  has  been  subiKTibetl  to  the  fund  for  a  monum- 
ent to  Pasteur  in  I*aris.  Tlit*  cummisi>ion  for  the  statue  has  been  given 
lo  M.  Falgui«rei*. 

Prv)feasor  II.  W.  Tonn  (»f  W(f*l<*yan  Tniveniity  will  sfiend  next  year 
10  Euni|M*.  His  biolo^^ical  i*our»es  will  be  conducted  by  Mr.  tUtin  dur- 
ing bis  absence. 
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Professors  Wilhelm  His  and  A.  Ramsay  have  received  the  houorarr 
degree  of  Science  from  the  University  of  Dublin. 

^Ir.  A.  W.  Bennett  succeeds  Prof.  T.  Jeffrev  Bell  as  editor  of  the 
Journal  of  the  Royal  Microscopical  Society. 

Professor  Sollas  of  Dublin,  goes  to  Cambridge  as  successor  to  the  late 
Professor  Green  in  the  chair  of  Geology. 

A  zoological  club  has  been  organized  at  Springfield,  Ma£«.  with  a 
membership  of  nineteen. 

Prof  T.  W.  Engelmann  oi  Utrecht,  goes  to  Berlin  as  Professor  of 

Physiology. 

Professor  Leuckart  has  been  made  a  Knight  of  the  Prus^^^ian  Order 
of  Merit. 


Mi 
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EDWARD   DKINKKU  CorK,  NATIRALIST— A  CHAP- 
TKK  IX  THE  HISTORY  oF  SCIESCE.' 

}\\  Thk«>i*i»i(K  Cii.l. 

I. 

I  Utter  ixMiMrminl,  an«l  «a(l  (MYMfm,  dear. 
1 4iai|»rU  me  to  ili«turl>  vnur  •eAMiii  ilue ; 
Kitr  LTridan  ii  (l«*a(l.  dead  err  bin  time. 
Our  I.jrridan,  ■nd  halh  iujI  Ifft  hU  \*ver. 

On  till*  iii(»rninp  of  tli«*  13tli  of  April,  in  a  oar  on  my  way 
from  a  fun««nil  in  Now  York  in  Wa^liin^ton,  a  new»|ia|HT 
notice  c»f  the  (li*atli.  tin*  dav  U'fon*.  (»f  niv  ol«l  fri<*n<l,  K.  I). 
Co|M%  cutif^lit  my  eye.  Shock<Ml  hy  tin*  intolli^enn*.  I  ilro|i|M<l 
the  |m|H*r,  an<l  m(*m<»ry  recalled  various*  incidents  of  our  long 
ac<|uaintance. 

The  threnody  of  Ntilton'  in  commemoration  of  liiH  friend 
Edward  Kin^,  aUu  roS4*  \u  reeolhH-tion,  and  the  lin<*M  juNt 
quot4Ml  5^•emed  to  me  t«i  l»<*  |H*euliarly  fitttMl  for  the  ^reat  man 
just  dead.  He  wiu*,  imleed,  no  longer  youn^and  had  attained 
his  prime/  hut  he  had  planne<l  work  fur  many  yearn  to  come, 


*  Addrt«M  by  the  rrtiriiig  rmuileiit  (if  thr  Ameri«*«ii  AnoriAtiiHi  for  the  \d- 
fftarMneot  of  ^cirtu-r  at  thr  iMruit  Mretiiiff.  Auifu*!  Vlh.  AImi  |irintrdiii  *'  S«>t' 
§mem,*'  AufuM  13.  1N*»T,  and  in  thr  "Sirniific  Amrric-an  Supiilrmriit,''  Viiff.  M, 
2M.Hr|>(   4.  11.  IV.1: 

'MUton.  I*»riu*.  XMI 

*  In  the  eitHM't  fri«in  Mtlt«iir«  |H>eni.  tiwu  hfta  been  ■ubMitutc<d  iiit  ftrime^  ftod 
oiiP  inn  ytmng. 
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and  had  well  advanced  in  the  execution  of  some  of  it  He 
had  truly  died  before  his  time  and  had  left  no  peer ;  the  great- 
est of  the  long  line  of  American  naturalists  was  prematurely 
snatched  from  science  and  from  friends. 

My  acquaintance  with  Cope  began  in  1859.  While  looking 
through  the  part  of  the  Proceedings  of  the  Academy  of  Natu- 
ral Sciences  of  Philadelphia  for  the  month  of  April,  in  which 
my  first  paper  published  by  the  Academy  had  appeared.  I 
found  one  by  E.  D.  Cope  **0n  the  Primary  Divisions  of  the 
Salamandridae."  It  seems  that  the  papers  by  Cope  and  myself 
had  been  passed  on  by  the  Committee  on  Publications  on  the 
very  same  day  (April  26th),  and  appeared  in  print  in  juxtapo- 
sition. I  had  not  previously  heard  of  the  new  devotee  of  sci- 
ence, and  read  his  article  with  as  much  interest  as  my  own. 
A  well-equipped  man  had  evidently  come  upon  the  field  and 
this  was  the  first  of  the  numerous  articles  that  were  destined 
to  appear  in  an  uninterrupted  flow  for  nearly  four  decades. 
A  few  months  afterwards  I  met  the  author  in  Philadelphia  at 
the  Academy.  A  young  man,  nineteen  years  old,  about  5  feet 
9  or  10  inches  high,  with  head  carried  somewhat  backwards 
and  of  rather  robust  frame,  stood  before  me.  He  had  an  alert, 
energetic  manner,  a  pronounced,  positive  voice,  and  appeared 
to  be  well  able  to  take  his  part  in  any  trouble.  His  knowl- 
edge was  by  no  means  confined  to  herpetology,  but  covered  a 
wide  range  of  science,  and  his  preliminary  education  had  been 
good.  We  afterwards  met  from  time  to  time  in  Philadelphia 
and  Washington,  and  found  we  had  many  sympathies  in  com- 
mon and  some  differences. 

In  one  of  our  first  interviews  we  had  quite  an  argument  on 
the  nature  of  the  family  group  in  zoology,  resulting  from 
criticisms  I  had  made  on  the  extended  scope  he  had  given  to 
that  category  in  the  classification  of  the  Salamanders.  Another 
controversy,  I  remember,  had  reference  to  the  vertebral  theorv 
of  the  skull.  In  an  article  on  the  venomous  ser{>ents,  pub- 
lished in  the  Proceedings  of  the  Academy  for  1859,  he  had  de- 
fined the  grou|)  in  terms  involving  the  adoption  of  that  theory, 
and  I  ventured  to  dissent  from  its  realitv.  I  had  mvself  been 
much  impressed  with  it  in  former  days,  and  when  16  years  old 
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bad  copie<l  in  colors  an  illustration  of  Owen's  so-called  arche- 
type reprmluced  in  Car|>enter'8  Physiology.  Subsequently, 
however,  the  fact  that  there  was  only  an  approximation  to  the 
realisation  of  it  in  the  most  specialized  of  fishes  and  not  at  all 
among  the  lower  or  higher  vertebrate,  with  other  considera- 
tions, turned  me  from  it,  and  I  gave  my  reasons  for  dissent  to 
Cope.  Ultimately  he  admitted  the  force  of  the  argument,  and 
also  aband<>ne<l  the  theory  at  one  time  so  popular  in  England 
and  America. 

Our  ac()uaintance,  thus  l>egun  in  1869,  continued  uninter- 
ruptedly till  d(»ath  (livi<le<l  us.  We  rarely  met,  indeed,  that 
we  did  not  ex|)reHs  difference  of  opinion  respecting  some  sub- 
je<'t,  but  the  <litl*erencf  was  never  of  a  f  erious  nature,  and  gen- 
erallv  little  more  than  sufficient  to  enliven  intercourse. 

II.* 

The  future  naturalist  was  born  in  riiiladelphia  on  the  28th 
of  July.  ISlO,  an<l  the  name  Fxlward  Drinker  was  given  to  him. 
He  was  the  descendant  of  a  pros|>erous  line  long  established  in 
Pennsylvania.  His  father,  Alfre<l  was  a  man  of  cultivated 
literary  taste,  and  did  much  to  train  his  son's  nnnd  in  earlv 
vouth.     Hi'   had    H'tired   from   active   business  and   lived   in 
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luxuriotis  i'iuM»  nrar  (irrmantown,*  a  suburb  of  Philadelphia. 
There  he  had  formed  an  arlxintum  containing  most  (»f  the 
American  trees  which  would  thrive  in  the  climate  of  that  re- 
gion. Amidst  ^nrU  surroundings  the  youthful  Cope  grew  up. 
An  active  and  inti'lligent  interest  in  Nature  l>ecame  mani- 
fest at  a  very  i-arly  age.  When  only  about  seven  years  old, 
during  a  s<a  voytige  to  Boston  with  his  father,  the  boy  is  said 
U>  have  kept  a  jniirnal  which  he  filled  with  drawings  of ''jelly 
fish,  granipust*fl  and  other  natural  objects  seen  by  the  way." 

•  I  am  in<i«*U«xl  (o  m  br(>ch<*r  inUw  of  l*nif  i'it\*^,  Mr  V'hiHp  <'.  <}»fTHt,  for 
fuWmr  inforiiiBtioti  •ixt  rt*rtifiimtioiu  of  §tau»m«fiU  lOAdp  in  the  oriKimil  MldrcNi, 
which  I  havt*  iitiliinl  in  (hi*  csiitinn  in  (hr  form  of  noUa 

•  Ad-^ifdiuK  i«»  Mr  itmrrrtl,  *  in  •irict  mccurmcy,  bU  fMhrr  rithrr  hmd  not  re- 
lirvd  fn>ra  «rfi«r  bu»in<im  or  had  n<*irrr  bem  in  it,  hA%*in|r  liern  Aiid  rrmaimnf 
wh*l  i«  t-altrd  mt%  ariirr  |«nn<*r  of  II  ^  A.  (  o|>^.  thmigh.  it  mtMt  bt*  admittrd.  a 
rvUi^r  ifiar<iv<»  on«*  ■(  all  (im4«  through  Tvnr  poor  hrallh  The  home  in  which 
Edwmrd  »AA  rrartnl  (mm  rmrly  boyhocMi  wm  not  inG«niuuitown,  bot  About  a  aiil« 
«»it  of  it  on  the  York  n«d." 
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When  eight  and  a  half  years  old  he  made  his  first  visit  U»  the 
Museum  of  the  Academy  of  Natural  Sciences  of  his  native 
city  ;  this  visit  was  on  the  "  21st  day  of  the  10th  Month,  1848." 
as  entered  in  his  journal.  He  brought  away  careful  drawings^ 
measurements  and  descriptions  of  several  larger  birds,  as  well 
as  of  the  skeleton  of  an  Ichthyosaurus.  His  drawing  of  the 
fossil  reptile  bears  the  explanatory  legend  in  Quaker  style: 
"  two  of  the  sclerotic  plates  look  at  the  eye — thee  will  see  these 
in  it." 

At  the  age  of  ten  he  was  taken  upon  a  voyage  to  the  West 
Indies.*  What  were  the  impressions  he  derived  from  that  voy- 
age we  have  not  been  told.  But  what  has  been  communicated 
amply  justified  Professor  Osborn  in  his  declaration  that  **  the 
principal  impression  he  gave  in  boyhood  was  of  incessant 
activity  in  mind  and  body,  reaching  in  every  direction  for 
knowledge,  and  of  great  independence  in  character  and  ac- 
tion." His  school^  education  was  nlostly  carried  on  in  the 
Westtown  Academy,  a  Quaker  institution  about  23  miles  we^t 
of  Philadelphia.  One  of  his  instructors  was  Dr.  Jo!«eph 
Thomas,  a  well  known  literary  worker  of  Philadelphia  and 
future  author  of  a  **  Universal  Pronouncing  Dictionarj-  of 
Biography  and  Mythology"  (1870),  and  said  to  have  lx*en  an 
"  excellent  linguist."  Under  his  guidance  Cope  obtained  a|»a<$- 
ing  knowledge  of  Latin  and  Greek.  He  appears  to  have  had  no 
instruction  in  any  biological  science  and  had  no  regular  col- 
legiate training.  He  did,  however,  enjoy  the  advantap-  of 
"  a  year's  study  (185S-9)  of  anatomy  and  clinical  instruriion 
at  the  Universitv  of  Pennsylvania,"  in  which  the  illustrious 
Leidy  was  professor  of  anatomy.  But,  in  the  words  of  his 
literary  executor  (Professor  H.  F.  Osborn),  **  it  is  evident  that 
he  owed  far  more  to  paternal  guidance  in  the  direct  study  of 
nature  and  to  his  own  impulses  as  a  young  investigator  than 
to  the  five  or  six  vears  of  formal  education  which  he  received 

•Osborn,  in  Scieiicf,  .n.  s.,  V,  706. 

'  Mr.  Garrett  informs  me  that  Cope's  "  education  appears  to  have  been  rvcctred 
at  home  until  1851  ;  then  for  two  vears  at  the  Friends'  Select  School  in  rhiladel* 
phia ;  from  1853  to  18o()  at  \Ve*«t  Town,  and  from  186t>  to  1859  by  private  luitiiKi, 
and  then  again  at  the  Select  School  in  Philadelphia. 
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at  jH-hool.     He  was  especially  fond  of  map  drawing  and  of 
gtH>j»raphical  studies." 

Wliil**  a  school  hov  he  relievinl  his  studies  of  the  chissies 
and  tlie  reguhir  cours**  in  which  hoys  of  his  a^e  were  ilrilled 
by  excursions  into  the  fields  an<l  woikIs.  Reptile  life  espe- 
|Ni*ially  interested  him,  and  he  sought  salamanders,  snakes 
an«l  turloist»s  undiT  nnks,  st4»nes.  fallen  trees  and  layers  of 
leaves,  as  well  as  in  tht»  ponds  and  streams  of  his  vicinage. 
The  trophies  of  his  excursions  were  identitie*!  from  diMK-riptions 
in  tilt*  Works  in  which  they  were  treated,  as  well  as  by  compar- 
ison with  itlentitied  spe<'imrns  in  tin*  museum  of  the  Academy. 
He  early  and  alm<»st  without  guidance  learne<i  to  use  the 
library  an<l  colK*ction  of  the  Aeadrmy.  although  he  did  not 
Ih-coiim*  a  member  until  he  came  of  n^e  in  IMil. 

(  o|K«'s  first  (M)iitribution  to  the  I*ro<Tr<lin^'s  of  the  Aca<lemy 
ap|»«*ared  in  lh«-  pjirt  covering  April,  an<l  was  **  ( )n  the  l*ri- 
mary  I  h virions  of  tin*  Salaman<lrid;e.  with  Descriptions  of  the 
New  >»p«*ci<'s/"  In  this  mui<hn  paper  he  institut<Ml  important 
mo<iitirati«>n>  of  tin*  '•ystems  previously  adopted  in  the  I'nited 
States.  lie  sooii  aflerwanls  eatalo^utMl  the  ser|»ents  pres^Tved 
in  the  mu-^tuui  of  the  A(*ailemv  of  Natural  Seienee**  and  like- 
wi.M*  improvid  up'»n  t  he  systems  |»n\  iously  in  vogue.  Ilreou- 
tinuetl  with  various  papers, <leseri bin j^  n«*w  >perie,*«  and  >:iviiig 
synopM**.  of  bri*  f  iiionoj^raph**  of  sundry  genera  of  li/ards  and 
anuroii-  amphibian*^. 

For  tiv»-  years  hi<  piildieation  was  eontined  almost  ex<*lu- 
f»ive|y  to  thr  rtj'tih'"'  and  amphibian-.  (Tlie  continuity  was 
only  interrtipt*  d  once  in  W»2.  when  h«'  deseribed  a  m*w  -brew 
caught  l»y  bim-«lf  in  New  Hampshire  i*  Not  until  ls<i|  «lid 
he  iH'gin  t<»  •  xt»  nd  hi*-  ti<  M.  In  that  year  h«<b*.M'rilM'd  various 
fi«»lM"«  and  a  '•upposetl  n«'W  whah*.  and  gave  bi>  first  contribu- 
tion to  |ial»«tnt.»!ogy  in  tin*  dc^eription  of  tbesttgonaurian  am- 
phibian <albd  Atni'tuf'^nnnn  f;r'*i,tln * f>,t  Hut  although  his  at- 
tention  ba«l  berorn*-  tliu»*  dlVhb-d.  ||c  ipver  lost  hi?*  interest  in 

•  |V.«      \.».i     N.it   *■.  I     IMiila  .  1K.V.*.  |,|.    li>l> 

*  All  iiiti  ii'itl'Mi  <  ••iMiiiuiii' atiofi  it|><iti  (  rrtain  rT|»rin<*iit  ti*h  ill  iVnii^vlvatiia  va<« 
|Nt)>li(il)r<l  ill  th«    Pri*  •  r<!ii.jr«  ••{  Um'  AfBiictny  »»f  Natural  S-irmtw  «*«rlv   ui  lh»»lf 

Vrif    l-»  :.  I'     .JJ  '•J4   .   It  i»  i»«.t  i fit  I u< It'll  in  tlir  li«i  of  r«i|w'ii  |>ii|M'ri  in  the 
r«lal<»f(tti-  l.%   tin    ll"val  •**>•  i«tN 
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herpetology  and  continued  to  the  end  of  his  life  to  devote  much 
attention  to  that  department  His  studies  extended  to  cTery 
branch  of  the  subject,  covering  not  only  specific  details  and 
general  taxonomy,  but  also  the  consideration  of  anatomical 
details,  the  modifications  of  different  organs,  geographical  dis- 
tribution, chronological  sequence,  genetic  relations  and  phy- 
siological consequences.  So  numerous  were  his  memoirs,  so 
entirely  did  he  cover  the  field  of  herpetology,  and  so  marked 
an  impression  did  he  make  on  the  science,  that  he  was  well 
entitled  to  apply  to  himself  the  boast  of  the  Vergilian  hero, 
*'Par8  magna  fat" 

In  his  earliest  essays  he  manifested  the  independence  and 
critical  spirit  which  were  so  characteristic  of  him  later.  One 
knowing  all  the  circumstances  of  the  case  may  be  amused  in 
coming  across  a  passage  expressed  in  the  tones  of  a  veteran 
published  by  him  when  20  years  old :  "  In  pro{>osing  the  name 
Zaocys  *  *  *  we  are  giving  expression  to  an  opinion /c/?}^AeM 
by  iM  aa  to  the  unnatural  association  of  species  in  the  so-called 
genus  Corijphodon  *  *  *.  In  it  we  find  cylindrical  terrestrial 
species  united  with  compressed  subarboricole  species,  ujion  a 
peculiarity  whose  value  as  an  index  of  nature  ap{>ears  to  us 
entirely  imaginary.  The  very  nature  of  the  coryphodoniUm 
type  of  dentition,  as  distinguished  from  the  is^mhnttinn  and 
syncrnuierinn^  would  lead  us  to  infer  its  inconstancy;  ''  and  so 
on.'"    Hold  as  was  the  criticism  of  such  herpetologisls  as  I>u- 

>»I»roo.  Acad.  Nat.  Sci.,  Phila.,  IStJO,  p.  /)«i3. 

mcril,  Bibron  and  Giinther,  it  was  justified  by  the  facts,  and 
the  young  author's  conclusions  have  receive*!  the  t*ndors«*njent 
of  the  best  succeeding  herpetolo^ists,  including  evtn  ihe  latent 
autlior  criticised. 

In  18(>3  he  paid  a  visit  to  Europe,  partly  for  the  benefit  of 
his  health  which  had  suffered  from  overwork,  and  partly  for 
the  purpose  of  seeing  the  great  nniseums  of  Kngland,  France, 
Holland,  Austria  and  Prussia.  Notwithstanding  his  aihnenls. 
he  made  good  use  of  his  tinu'  abroad  and  systematically  ex- 
amined the  collections  of  reptiles  in  the  chief  centers  of  science. 
He  did  not  even  restrict  his  studies  to  herpetology,  but  ex- 
tended them  to  various  other  subjects. 
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On  his  return  from  Europe  in  1864,  he  was  appointed  pro- 
feasor  of  natural  science  in  Ilaverford  College,  an  institution 
chiefly  supported  by  Quakers,  but  retained  the  position  only 
three  years.  During  this  time,  in  1H65,  he  married  Miss 
Annie,  daughter  of  Mr.  Andrew  Pirn,  of  Chester  County,  Pa. 

In  and  after  1864,  too,  he  enlarged  the  range  of  his  studies 
and  publications  and  also  extended  them  to  ichthyology,  mam- 
malogy and  paleontology.  He  had  always  been  interested  in 
the  philosophical  aspects  of  science  and  early  adopted  thecon- 
oeption  of  descent  with  modifications  to  account  for  the  varia- 
tions of  animals  and  the  differentiation  into  si>ecies  and  higher 
groups,  and  in  18G9  began  to  give  expression  to  his  [^culiar 
views. 

On  the  death  of  his  father"  he  became  heir  to  a  considerable 
fortune.  Part  of  this  was  investe<l  in  mines  which  for  a  short 
time  gave  promise  of  goo<l  returns,  but,  it  is  said,  the  majority 
of  the  stork  was  held  by  others,  and  owing  to  the  incapacity 
of  superintendents  and  the  optTations  of  the  controlling  stock- 
holders, he  lostM  his  intert»sts.  While  in  the  enjoyment  of  his 
fortune  he  sp«»nt  large  amounts  in  collections  an<l  |)ersoiially 
conducted  or  sent  out  expeditions  to  various  places.  One  of 
the  most  imjMirtant  was  sc»nt  to  South  America.  He  filhil  a 
large  house  from  cellar  to  topmost  st<»ry  with  his  colh^'tions 
and  resided  iu  an  adjoining  one. 

In  ISTl  h<'  eondiicted  an  expedition  to  Kansas  an<l  eS|K*- 
cially  inveMligjited  the  (*retaceous  IkmIs  <»f  that  Slate  an<l  col- 
lected thrir  fossils.  In  1S72  and  1873  he  U^came  connectoil 
with  the  !'.  S  ( Je<»logical  Survi^y,  and  for  the  fossils  visit^nl 
W^'oiiiinir  in  the  former  vear  and  Colonulo  in  the  latter.  In 
1S74  he  joined  the  survey  un<ler  the  command  of  Lirut. 
Whei-h*r,  of  the  Kngineep*.  :ind  explnred  Ni'W  M«*xiec». 

The  eollertinns  nuule  during  these  exp«H|itions  were  large, 
and  the  unwearied  industry  and  energy,  a?*  well  as  (Mire*.,  of 
Cope  were  rewarded  with  nniny  well-pn*serve<l  fos^^ijs  Thesi* 
were  deseribed  in  inanv  eonununieiition**  to  iIm*  Aca<lemv  of 
Natural  S<'ienees  and  the  Amerit'an  Philosophieal  S<H'i«*ty,  and 
later  in  large  volume**  published  by  the  general  government 
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as  reports  of  the  respective  surveys  with  which  he  was  con- 
nected. 

The  various  investigations  thus  opened  were  continned 
through  the  succeeding  years.  His  collections  continued  to 
grow  in  spite  of  reduced  means.  He  refused  even  to  sell  por- 
tions for  which  he  was  offered  liberal  sums,  and,  at  the  cost  of 
personal  discomfort,  held  on  to  them  and  made  his  home,  for 
much  of  the  time,  in  the  midst  of  them,  having  sold  his  resi- 
dential house  but  kept  his  museum. 

In  1878  he  purchased  the  rights  of  the  proprietors  of  the 
American  Naturalist  and  removed  it  to  Philadelphia.  Pro- 
fessor Packard,  one  of  the  original  proprietors,  cooperated  with 
him  in  the  editing  of  it  for  some  years,  and  he  wa:^  also  as- 
sisted by  various  eminent  specialists.  In  this  journal  numer- 
ous articles  of  all  kinds,  including  reviews  and  editorial  com- 
ments, were  published  by  him.  His  last  words  appeared  in 
numbers  issued  after  his  death,  the  leading  article  in  the 
number  for  June  having  been  written  shortly  before  his  death  ; 
it  treats  of  the  remarkable  mammals  of  South  America,  known 
as  Toxodontia. 

In  1886  he  received  an  appointment  to  a  chair  in  the  Uni- 
versity of  Pennsylvania  and  became  professor  of  geology  and 
paleontology.  Such  a  man  naturally  awakened  the  interest  of 
apt  jiupils,  and  he  was  a  facile  and  entertaining  K-oturer 
From  tlie  stores  of  a  rich  memory  he  could  improvise  a  dis- 
course on  almost  any  topic  within  the  ran^e  of  his  varied 
studies.  His  views  were  so  niucli  in  advance  of  those  in  anv 
text-book  that  for  his  own  convenience,  no  less  than  for  the 
benefit  of  his  pupils,  he  felt  compelled  to  pre|»are  a  '*  .Syllabus 
of  lectures  on  geology  and  paleontology/'  but  only  "  Part  III. 
r*al<'ontology  of  the  Vertebrata,"  w;is  published.  It  appeared! 
in  1891,  and  is  still  a  valuable  epitome  of  the  classitieation  of 
the  vertebrates,  reeent  as  well  as  fossil,  giving  in  dicholomous 
tables  the  essential  characters  of  all  the  groups  alcove  families 
and  also  tiie  names  of  all  the  families.  His  own  industry  and 
investigations  did  much  to  render  this  anti(juate<l  in  even  six 
years,  and  a  new  edition  of  work  became  necessary.  **  Uj>on 
the  Tuesday  prt'ceding  his  death   he  sent  to  the  press  an  ela- 
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bornU*  outline  of  \m  University  lectures  containing  his  latest 
idnLs  of  the  elassitication  of  the  Verlehrata.*' 

The  f*norn)(»us  mass  of  puhlirations  constantly  (lowing  from 
his  own  pen  might  lead  one  unac(|uainted  with  the  author  to 
suppose  thiit  he  was  prohahly  a  recluse,  hut  there  were  few  men 
of  his  intellfctuality  who  were  h'ss  disposed  to  s^'clude  them- 
selves, lie  enjoyed  and  gave  enjoyment  to  intellectual  com- 
|>any  and  was  a  hrilliant  conversationalist.  He  wases|>ecially 
fon<l  of  academical  meetings  and  was  an  unusually  freijuent 
atten<lant  at  the  nn^etings  of  the  American  Association  as  well 
asof  thr  Natii»nal  Acatlemv  of  Sciences.  Ilis  election  to  the 
Presideiiey  of  thf  Ameriean  Association  was  highly  esteemed 
hv  him  and  doul»tles>  his  addn^ss  would  have  heen  a  notahle 
one. 

In  Fehruarv  (1M»7)  Coim-'s  health  lK.»came  .•ieriouslv  atl'ected 
by  a  nephritir  dis<irder,  whith,  it  is  said.  *'  might  jiossihly  have 
been  rem«Mii«'*l  hy  a  surgi<'al  opirati«»n,'*  hut  to  this  he  would 
not  huhmit  '*  N<itwith'<tanding  failing  health,  he  continued  ac- 
tive almost  to  the  last.  Finally,  the  insidious  dis«*ase  invaded 
his  rutin*  -y^ii-m  and  h«*  dh-«l  on  the  TJtli  of  April,  in  the  room 
he  had  long  u^d  a**  a  >ludy,  »»urround«d  hy  the  ohject>  of  his 
lifedoiig  att«htiMn>. 

Such  uiTe  th«*  <hi<'f  episode>  <»l  Top^'s  individual  life,  the 
facts  kiiown  arr  tVw.  and  th«*  reroid  lM-lonj;s  rather  to  his 
family  than  to  uh.  But  Cope's  n-al  liff  wa-^  in  his  work,an«l  to 
th«' toiis:dtra!i«»n  of  that  work  w*-  may  h«»\v  pror«  rd.  Li't  u?* 
adopt  tilt  oid«  r  in  whirh  Im-  loi.k  up  tin-  »»uhjrets  of  hi.**  inves- 
tigatioii!*  and  sun  is^iM  ly  look  iht«»  his  contrihutions  t<»  her- 
[»#«t«»|ii«j\  ■  1 1 1  I.  irjifliyology  ( 1  \* ).  nntiiimalngy  \\)  and  pah'on- 
t<do;:\  (\  li.  u»*  niiiy  tlon  t'.xamiiic  his  philosophical  view> 
and  •  -piM  lally  tln»s,.  ji  j.itmg  t»»  *  Nolntji-n  (  VI 1 );  limilly  we  may 
atl«tiipt  to  for* «  a«»t  tin-  po-ition  In*  Is  d<'*>tiii«d  to  rnj<»y  in  thr 
hiHt»»iv   «»f   -«  unri      XIIIj        r»»    kiioH   him    a**   he  \\a*»  we  mu*»t 
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'  '  \.  •  ..f  •!  u/  t.i  N|r  <  i:irr«  t '. "  A*  r*  inir«)«  tht-  <ii««»ril«-r  *>(  «» lii«  h  hi*  i!i«'«|.  it  nu* 
rjr^d*  ii"(  it'i'iirilf  t>i<  I  ''  nt'i-'.  II  -htiwini;  liKli- (1i«*>am' nf  On*  ki«lii<*%».  I  hr 
•(irtTit  a!  <>|  •  r.i'i'i.  ri<   iii!«  ii«li>ti  (••  uicii  fK'"   t'^H    l>««atiii   t(M»  til   iM^fiin-  it    «  a*  a* 

<  «i|tl|>it -li*  «1 
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recognize  his  weakness  as  well  as  his  strength.     He  himself 
has  wished  this  and  has  asked  in  the  spirit  of  the  Moor: 

Speak  of  me  18  I  am ;  nothing  extenuate. 
Nor  set  doim  aught  in  malice. 

III. 

The  extent  of  Cope's  contributions  to  herpetology  have  been 
referred  to.  Herpetology  was  his  first  love  and  continued  to 
be  the  favorite  branch  of  science  to  his  life's  end.  His  impress 
on  it  was,  in  some  respects  at  least,  greater  than  on  any  other 
of  the  sciences  he  cultivated,  and  doubtless  the  systems  he  in- 
troduced, with  some  modifications,  will  be  the  most  lasting. 
He  found  herpetology  an  art ;  he  left  it  a  science:  he  found  it 
a  device  mainly  for  the  naming  of  specimens;  he  left  it  the 
expression  of  the  coordination  of  all  structural  features.  The 
reformations  he  effected  in  the  classification  of  the  anurous 
amphibians  and  the  saurian  reptiles  were  especially  notable. 

The  anurans  had  been  chiefly  differentiated  in  groups  on 
account  of  the  most  superficial  characters.  Such  were  the 
modes  of  fixation  of  the  tongue  or  its  absence,  the  develop- 
ment of  disk-like  expansions  of  the  tips  of  the  toes  or  simply 
attenuated  toes,  and  the  presence  or  absence  of  teeth  in  a  jaw. 
Cope  proceeded  to  investigate  thegrou|>in  an  anatomical  man- 
ner and  reached  entirely  new  conclusions.  He  found  that  im- 
portant differences  existed  in  the  structure  of  the  sternum,  and 
especially  in  tlie  connection  of  the  lateral  halves.  In  the  com- 
mon toads  and  tree  toads  of  Europe  and  North  America  the 
so-called  clavicle  and  coracoid  of  each  side  are  '*  connected  bv 
a  longitudinal  archetl  cartilage  which  overla|>s  that  of  the 
opposite  sitle,"  while  in  the  common  frogs  the  clavicles  and 
coracoids  of  both  sides  are  connected  bv  a  sinj;le  median  car- 
tilage. The  former  type  is  now  known  as  the  arcifcrmis  an<l 
the  latter  as  the  lirmisternal.  Although  (,'ope  was  the  first  to 
a|)|)reciate  the  significance  of  those  characters,  he  did  not  at 
once  fully  reali/.e  their  murphoh»gical  value,  the  name  Arcifera 
having  been  originally  applied  by  him  only  to  types  of  that 
group  having  teeth.  Ultimately  he  did  so,  and  his  views  have 
stood    tlie   test  of  time  and  the  latest  critical  investigations. 
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He  alflo  found  that  the  characters  so  revealed  9er\*ed  to  fix  the 
places  in  the  system  of  the  groups  in  question.  In  their  early 
stages  tlie  Firrnisternials  (or  frogs  and  their  relations)  have  the 
shoulder-girdle  moveable,  and  thus  resemble  the  Arcifers 
(toads,  etc.),  which  have  the  opposite  halves  movable  during 
their  whole  life  time ;  thus  it  became  evident  that  the  latter 
are  the  lowt-st  or  most  generalized  forms,  and  the  former  more 
advance<l  and  higher  in  the  system.  The  development  of 
teeth,  which  had  In^en  sup|>o8<*d  by  the  earlier  systematists  to 
be  of  pnraniount  value,  and  which  Copi>,  following  in  their 
footstejis,  had  also  originally  unduly  valued,  has  been  found 
to  iyo  of  quite  sulM»rdituite  importance. 

The  lizards  were  ajj-o  in  former  times  <!istributed  into  fami- 
lies and  other  group**  on  at'count  of  variations  in  su|K5rticial 
or  extt'mal  charact<Ts,  surh  as  the  form  of  the  tongue,  the  ar- 
rangement of  the  si'ales  and  the  d<*veIopnient  of  legs  and  feet. 
(V>|K?  disserted  examples  of  all  the  ty|H»s  he  could  obtain  and 
found  that  surh  superfieial  chani<»ters  were  often  misleading, 
an<l  lie  proee«»<liM|  i4»  arninge  them  with  reft*rence  to  the  pre- 
ponderam-e  of  all  eharacters  The  structure  of  the  cranium 
esjKHMally  was  analyzed,  and  the  variations  and  concordances 
in  the  ileviloprneiit  of  vari<»us  Iwines  wen*  tabulattMl.  These 
charaeter**  were  supplemented  by  others  derive<l  from  the  ver- 
tebne.  the  sliould«'r  girdle,  the  teeth,  the  tongue  an<l  the  pho- 
lido**!^.  Familiarity  uith  his  subject  enabled  him  aliiH»st  in- 
siin<tivt*lv  to  asM'>*4  lli«»  relative  values  of  the  different  <*harae- 
ter<<.  and  In*  ol>taiiH*d  titting  equations  which  resuhed  in  a 
sv?»t«'ni  wliieh  has  re«tive<l  the  appro)>ation  of  the  most  eom|K»- 
tent  judj:«  *<  to  the  pn»sriii  time 

The  rxtent  of  rM|H''«<  intluetier  on  herpet(dogy  mav  Im*  to 
some  i*\l«  hi  int«rnd  fn»in  the  catalogues  of  the  ricln^st  <»ollec- 
tion  of  replih-H  atjd  aiiiphi)>iai)s  in  exi*»tence — the  British 
Mu**eufi»'s  I>es4Tiptive  catalogues  of  both  the  Anuran*<  and 
Saurian**  have  Imih  publi«*lie<l  at  ditlereiit  times.  In  the  «arly 
cata|ogu«-»  ar«-  a«lopted  tin*  vifws  eurrent  at  the  date^  of  pub- 
lication--1  *^  I'  for  tin*  li/;trds  .  1>')S  for  the  liatraehiati**  New 
isliiion-  w«re  inibh-lH*d  nnin\  vear*«  later  ami  th«-  svstnns  of 
('o|H*  W(  n-  adopte<l  with  **light  nxMlihcations.     In  his  catal(»gue 
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on  the  Batrachia  salientia  Mr.  Boulenger,  the  author,  remarked 
that  it  appeared  "  undeniable  that  the  principles  of  classifica- 
tion laid  down  by  Mr.  Cope  are  more  in  accordance  with  the 
natural  affinities  of  the  genera  of  tailless  Batrachians  than 
those  employed  by  other  authors  ;  this  is  amply  proved  by  all 
we  know  of  their  geographical  distribution,  development  and 
physiology." 

In  an  article"  published  in  advance  of  his  catalogue  of  the 
lizards,  Boulenger  states  that  the  old  classifications  are,  '*  on 
the  whole,  as  unnatural  as  can  be "  and  that,  "  like  Cope, 
whose  lizard  families  I  regard  as  the  most  natural  hitherto 
proposed,  I  shall  lay  greater  stress  on  osteological  characters 
and  on  the  structure  of  the  tongue." 

It  was  a  long  time,  however,  before  Cope's  views  became  [pop- 
ular. Even  anatomists  of  repute  refused  to  follow  him.  One" 
of  them,  for  example,  admitted  that  "  skeletal  characters  are, 
indeed,  most  valuable  ones  in  leading  us  to  detect  the  deepest 
and  truest  affinities  of  vertebrates,  but  [he  urged]  these  affini- 
ties once  found,  it  is  very  desirable  that  zoological  clas.'?itica- 
tion  should  not,  if  it  can  possibly  be  avoided,  rrpoite  ujKjn  them 
only,  but  rather  on  more  external  and  more  readily  ascertain- 
able characters."  He,  therefore,  ventured  *'  to  pro{>o:*e  a  clas- 
sification derived  from  that  of  Dr.  (Jiinther." 

Cope  replied"'  by  a  fierce  review  of  the  work  of  Dr.  (Jiuitht-r, 
and  concluded  with  the  utterance  that  such  views  '*  will  nnlv 
interfere  with  the  progress  uf  knowledge  if  sincerely  held  ;ind 
believed.'' 

Hut  such  views  were  evidently  sincerelv  believed  and  »hev 
did  retard  the  progress  of  science.  An  eminent  Kussian  Ikt- 
|)etol()gist  objected  to  the  use  of  anatomical  characters.  He 
es|)ecially  protested  against  tliose  employed  by  Boulenger 
after  (  ope  to  the  grouping  of  the  lizards,  and  Mr.  Boulenger  eon- 
sidered  it  incumbent  on  himself  to  »lefen<l  the  practice  of  u^^ing 
such  characters:*'   he  aptly  re|)lied  that  the  use  of  **  purely  tx- 

'*  Syuop-is  «»f  the  farnilif>  ••!*  exi>liiig  LartTtilia        Ann.  and  Mag    Nat.  IlUl, 
.:►  .  .\IV.  117. 

''  -Mivart  in  l'r«H-.  Zool.  S<h'    Lnndou.  !>♦)•.»,  p.  *J*1. 

'Tt.juiu    \in    .lourn  Sri.    :i   .  1,  p    "JnS 

'*  lioiil»M»^tT  iti    \iin.  and  Ma:.:    Nat    Ili-t.  i'>).  XIX.  i>S.'». 
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teriml  charactors  •  ♦  ♦  cloes  not  mert  tlie  requirements  of 
mo<lern  siMence/'  and  that  classifJcations  are  not  made  simply 
"for  the  ccinvenience  of  beginners." 

At  hu*t,  however,  the  prinefples  of  cla^sitication  adopted  by 
Co|>e  have  Ix^come  generally  accepted,  and  doubtless  this  was 
in  no  small  degree  hastened  by  their  a|)plication  to  all  the 
amphibians  and  reptiles  by  Boulenger. 

Co|H»'s  attention  to  the  extinct  reptiles  was  excited  by  the 
examination  aii<l  c(msi<leration  of  a  Carboniferous  lizard-like 
amphibian  whicli  he  was  requested  in  1805  to  report  u|K)n. 
It  was  a  new  species  which  he  named  AmphiiHimu^  graudicep% 
an<l  con.Hidereil  to  Ik?  the  ty|>e  of  a  new  order  to  which  the 
name  Xenorachia  was  applied,  but  which  he  subse^juently 
referred  to  the  new  comprehensive  order  Stegocephali. 

lit*  sought  for  s|»ecimensof  the  extinct  species  with  as  much 
enthusiasm  as  he  had  for  the  recent.  Kxtinct  and  living  he 
t*on?»idere<l  together  and  liglit  was  mutually  reflected  from  the 
two  to  guide  him  in  ihe  perfection  of  the  entire  system.  In 
\Sk\\)  he  gavf  expression  to  the  results  of  his  studies  in  a  well 
illustratetl  **  Syno|»sis  of  the  Kxtinct  Batrachia,  Keptilia  an<l 
Ave?*  of  North  Am«Tira.''  This  was  supplemented  in  l.s74  by 
addenda  and  a  '*  ratalogue  of  the  air-breathing  Vertebrata 
from  the  coal  measures  of  Ohio." 

A  rith  ti«lil  was  opmtMl  to  him  in  1S77,  when  he  received 
the  first  instalment  of  reptilian  remains  from  Texas,  which 
were  at  tir>t  <'onsidered  to  be  of  Triassic  age.  but  sul>se<]uently 
determined  to  Ik»  Termian.  Suct'i^nive  instalments  of  amphi- 
bian a.^  well  as  reptilian  «<keletons  enriche<l  his  colli*ction,  and 
his  investigations  revealetl  a  new  and  wonderful  fauna  rich 
in  speeie«<  an<l  often  ditlering  widely  from  any  previously 
known.  'I'ln-se  were  desiTibe^l  in  manv  articles.  The  results 
for  the  amphibians  were  summarizes!  in  IMt  in  a  memoir  on 
the  **  Hatrarhia  of  the  Termian  |»eri<Ml  of  North  America." 

The  Termian  iimphibians  were  found  to  vary  much  in  ihe 
com|H»f4iti<>n  of  their  backbones.  Instead  of  having  single  cen- 
tra arranged  in  a  continuous  r<»w  as  in  existing  Vertebraten, 
they  had  dintinct  lK»nes  oti  which  were  devolves!  portions  of 
the  funrtions  fultilltH!   by  the  centra  of  higlier   Vertebrates. 
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Some  had  "  the  vertebral  bodies  represented  by  three  segments 
each,  a  basal  intercentrum  and  two  lateral  pleurocentra ; " 
these  were  named  "  Ganocephali "  and  "  Rhachitomi/'  Some 
"  differ  remarkably  from  all  other  Vertebrata  in  Laving  be- 
tween the  centra  another  set  of  vertebral  bodies,  so  that  each 
arch  has  two  corresponding  bodies  ; "  these  were  called  **  Em- 
bolomeri." 

In  tracing  the  development  of  these  bones.  Cope  came  to  the 
conclusion  that  they  were  only  partially  represented  in  higher 
or  more  specialized  types;  they  did  not  become  consolidated, 
but  one  or  the  other  became  reduced  and  finally  lost  or  at  least 
greatly  atrophied.  In  the  living  amphibians  the  vertebral 
centra  are  homologous  only  with  the  intercentra,  while,  on  the 
contrary,  the  centra  of  the  reptiles,  birds  and  mammals  are 
represented  by  the  pleurocentra  of  the  Rhachitomes. 

The  studies  of  Cope  on  those  classes  which  had  earliest  at- 
tracted his  attention  were  more  nearly  completed  than  for  any 
others.  Many  years  ago  he  had  contemplated  the  publication 
of  monographs  of  the  amphibians  and  reptiles  of  North  Amer- 
ica and  happily  he  had  at  last  finished  his  work. 

In  1889  his  monograph  of  the  "  Batrachia  of  North  Amer- 
ica "  was  given  to  the  world  as  a  Bulletin  of  the  United  States 
National  Museum  (No.  34).  It  forms  a  goodly  volume  of  525 
pages  illustrated  by  81^"^  plates  and  120  figures  inserted  in  the 
text.  No  large  country  has  a  more  elaborate  and  scientific 
exposition  of  the  class  than  is  given  in  this  volume.  A  syn- 
opsis is  furnished  of  all  the  families  and  genera  wherever 
found,  and  detailed  descriptions  are  supplied  for  all  the  groujjs 
and  species  represented  in  the  zoological  realm  of  North  Amer- 
ica, 31  genera  and  107  species  are  recognized,  and  of  these 
Cope  had  first  made  known  about  a  quarter,  7  of  the  genera 
and  27  of  the  species  having  been  described  by  himself. 

Shortly  before  his  death,  and  during  his  last  visit  to  Wash- 
ington he  delivered  to  the  National  Museum  the  report  on  all 
the  reptiles  of  North  America  which  he  had  been  long  prepar- 
ing. Tliis  was  prepared  on  the  model  of  his  '^  Batrachia  of 
North  America,"  but  will,  of  course,  be  a  much  larger  work, 

**  The  last  plate  is  nambered  86.  but  five  were  oincelled,  SO,  Sl,  82,  84  and  85. 
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inasmuch  as  there  are  nearly  three  timeA  as  many  reptiles  as 
batrachians.**  lii:*  last  elahorate  memoirs  dealt  with  special 
anatiimical  features  of  the  Meri>ents  and  lizards,  which  he  ex- 
amined with  the  view  of  [>erfecting  the  system  of  those  groups. 

IV. 

In  is^M  ( 'opt**'  l>erame  especially  interestt^d  in  the  fresh- water 
fishi*s  of  the  rnited  States,  an<l  then  as  well  as  in  succeeding 
years  publishe<l  enumerations  and  descriptions  of  many  s|>e* 
cies.  His  first  papers  in  18r>4  and  IHOo  were  '*  On  a  blind 
Silurid  from  IVnnsylvania  "  and  a  **  Partial  catalogue  of  the 
coId-bhHKled  Vrrtehratii  of  Micliigan  ;  **  in  18«*>8  he  }>ublishe<l 
**()n  the  <listrihution  of  fresh-water  fishes  in  the  Alleglieny 
region  of  soutliwt»stern  Virginia,"  and  in  1>M)1>  ap|H'are<l  a 
"Synopsis  of  tin*  Cyprinidie  of  Pennsylvania."  In  ad<lition 
to  tlH*se,  various  minor  pajn^rs  were  published,  and  in  some  of 
them  mariiK*  forms  were  <*onsidere<l. 

When  in  Kurope  ho  had  p\irehase<l  a  large  collection  of 
akeletons  of  tithes  from  all  parts  of  the  world  prepared  by  Pro- 
fefl.Hor  Jos4»ph  Hyrtl,  of  Vit'nna,  one  of  the  most  skillful  practi- 
cal anatomists  nf  the  da  v.  lit*  had  a  number  (»f  other  skele- 
ions  nia<le  to  n*pr«*s<*nt  missing  typi>s.  With  these  as  a  basis 
he  pn)<*«M»<l«Ml  to  rfoasi  the  classification  of  fishes.  The  first 
contribution  to  the  subje<*t  was  emlKHJitMl  in  an  intnMluctory 
chapter  of  his  **  (\Mitribution  to  the  Ichthyology  of  the  Ix^sser 
Antilles,"  publishe<l  early  in  1^71. 

The  mime  chapter,  with  the  same  title,  **  Observations  on  the 
Systematic  Relations  of  Fishes/*  but  with  some  nxnlifications 
and  addition**,  was  later  publisher!  in  the  ProceiMlings  of  the 
Anierienn  As«»<KMation  for  the  A«lvan<-ement  of  Science  for  1871. 
This  was  a  notabh*  paper  and  rej>Iete  with  original  observa- 
tions of  value.  It  was  not.  lu>wever,  up  to  tin*  standani  of 
his  Work  oil  amphibian**  an<l  n'ptiles.  Tbt»  subjii't,  indtHMl, 
was  t^x)  va*«t  and  (»nly  a  su|HTficial  examiiuition  was  ma<le  of 

'*(  <»f»e'«  mooiiKrm)>lt  «>rtli<*  r«'|itiir«  will  ncK  inclu«lr  thr  (4»rtoi9««»,  ih<iM*  harinf 
bMO  Irft  to  I>r  <f    lUiir  to  iiioniicrmpH. 

**  A  ahurX  titirtilitlrtl  roniniutiit-mtKin  (brforv  alluded  U>i  wm  |Hilbi*hcd  ■»  cttHjr 

m  IM3. 
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special  parts.  It  was  not  a  classification  based  on  the  exami- 
nation of  the  entire  structure,  but  rather  an  exposition  of  the 
developnaent  of  a  few  particular  characters,  which  more  expe- 
rience subsequently  convinced  him  were  of  less  value  than  he 
had  supposed.  Nevertheless,  in  some  respects  the  projKJsed 
classification  was  much  in  advance  of  those  previously  adopted, 
and  useful  hints  were  given  for  the  further  improvement  of 
the  system. 

Later  Cope  followed  up  this  attempt  at  the  reformation  of 
the  ichthyological  system  with  several  others  especially  treat- 
ing of  extinct  types.  One  of  them,  **0n  the  classification  of 
the  extinct  fishes  of  the  lower  types,"  was  publislied  in  the 
Proceedings  of  the  American  Association  for  1877.  The 
results  of  his  studies  were  summarized,  in  1889,  in  "  A  synop- 
sis of  the  families  of  Vertebrata,"  and  two  vears  afterwards 
(1801)  with  modifications,  in  an  article  "On  the  non-actino[>- 
terygian  Teleostomi."  These  results  were  very  valuable,  and 
attention  was  for  the  first  time  directed  to  the  importance  and 
morphological  significance  of  the  skeletal  fin  structures  of  the 
ancient  fishes  long  confounded  under  the  name  of  Ganoids. 
Instead  of  this  single  order  (or  subclass)  of  the  old  systemutists, 
he  named  four  superorders  of  the  Teleostomi  or  true  fishes, 
and  recognized  seven  orders,  including  the  old  ganoids  after 
eliminating  the  Lepidosteids  and  Amiids,  which  were  referred 
to  the  Actinopterygians.  Only  two  of  the  seven  onlers  are 
represented  by  existing  forms — one  {Clmlistin)  by  the  bichirs 
of  Africa,  and  the  other  {Cltondrotitri)  by  the  sturgeons. 

His  work  on  the  extinct  fishes  wai?  incomparably  better  than 
any  that  had  been  done  before  in  the  United  States.  He  far 
surpassed  all  his  predecessors,  not  only  by  his  knuwleilge  of 
morphological  details  manifest  in  the  extinct  as  well  as  living 
forms,  but  by  his  keen  philosophical  instinct  and  taxon<»mic 
tact.  But  this  philosophical  instinct  was  sometimes  at  fault, 
and  occasionally  he  indulged  in  the  wildest  speculations,  for 
which  he  has,  not  unjustly,  been  taken  to  task.  Yet  even  his 
blunders  were  the  result  of  the  facility  of  his  mind  in  seizing 
and  adapting  the  latest  utterances  of  science.  One  notorious 
case  may  be  given.      The  great  Russian  embryologist  Kowal- 
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eraky  publi8he<l  a  memoir  sustaining  the  thesis  that  the  Tun- 
icates  were  members  of  the  vertebrate  phylum,  and  that  the 
larval  stage  of  most  of  the  si>e€ies  had  the  homological  equiv- 
alent of  the  backl>one  of  tlie  true  vertebrates.  Cope  foresaw 
the  morphc»logical  consequences  of  this  view  and  sought  the 
vertebrates  nearest  tlie  Tunicates.  He  settled  u|>on  some 
strange  forms  of  the  Silurian  and  Devonian  times  known  as 
Pteraspids  and  (  ephalaspids.  They  were  the  earliest  known 
of  vert4»brate8  and,  therefore,  likely  to  be  the  most  primitive 
in  structure.  Most  of  them  had  a  shell-like  encasement,  com- 
pose<l  of  bone-like  plates.  He  hap|>ened  to  find  illustrations 
of  the  living  diehf^nmi,  a  true  Tunicate,  having  a  system  of 
plate-like  indunitions  of  the  integument,  somewhat  similar  in 
appearance  to  tli<ise  of  some  of  the  ancient  fishes.  It  was  as- 
8ume<l  that  this  mere  su|K*rficial  similarity  indicated  genetic 
relationship.  To  those  acquainted  with  the  structure  of 
Chely*»nitmn  this  approximation  seenuHl   strange   indee<l ;   its 

anatomv  was  knc»wn  and  the  form  is  simplv  a  well  marked 

•  •  • 

relation  of  the  typical  As<*i<lii<ls,  but  highly  sfiecializetl  by  the 
development  of  integumentary  plate-like  horny  indurations. 
Histologically  and  otherwise  they  were  very  difTerent  from  the 
plates  of  the  extinct  armortMl  vertebrate*.  (o|k?*s  guess  was 
simply  the  result  of  the  tendency  to  jump  at  conclusions  which 
he  was  conninntly  obliged  to  curb,  and  unfortunately  he 
rushe<l  into  print  b<*fore  he  had  time  to  think.  Hes(K)n  recon- 
sidere<l  the  cast*  with  calmer  mind,  and  abandoned  his  hy{K)- 
thesis.  Few  men  were  ever  more  willing  to  reconsider  evi- 
dence and  retrace  false*  ste|>s  than  was  he. 

In  spite  of  ern)rs  of  detail  an<l  somewhat  hasty  generaliKa- 
iion  the  ichthyological  labors  of  Cope  wen*  unusually  valuable 
oontributions  to  silence,  an<l  th<*  progn^ss  of  ichthyology  has 
been  much  acc4«Ierate<l,  not  onlv  bv  those  labors,  but  bv  the 
investigations  they  chullengeil. 

V. 

G>iM»'.*4  attention  wa.m  early  drawn  to  the  mammali.  His 
flrtt  publinhed  article  (IhlUi)  was  a  description  of  a  suppoeed 
newHhrew  found  in  New  Ham|Hihire,and  in  1805  he 
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various  cetaceans.  In  1868  he  began  the  collection  and  inT6»» 
tigation  of  the  fossil  mammals  of  the  western  territory,  and 
thenceforward  devoted  the  larger  share  of  his  attention  to  the 
description  and  restoration  of  the  numerous  new  species  which 
he  from  time  to  time  brought  to  light.  The  previous  invesli* 
gators  of  the  extinct  mammals  of  America  had  almost  excla* 
sively  confined  themselves  to  descriptions  and  illustrations  of 
the  crania  and  dentition,  but  a  new  era  was  introduced  when 
Marsh  and  Cope  sent  out  exploring  expeditions  or  themselves 
collected.  No  parts  of  skeleton  were  neglected  ;  all  were  col- 
lected. Gradually  the  numerous  bones  from  different  parts  of 
the  skeleton  were  identified,  and  finally  many  of  the  beasts  of 
old  were  resurrected  into  skeletons  almost  as  complete  as  those 
just  divested  of  muscles. 

The  discoveries  resulting  from  such  thorough  work  quite 
modified  or  even  overturned  old  conceptions.  It  became  evi- 
dent that  there  was  a  great  contrast  between  the  development 
of  the  mammals  and  that  of  the  invertebrates,  and  even, 
though  in  a  less  degree,  of  fishes.  It  appeared  that  there  was 
a  much  more  rapid  process  of  evolution  for  the  mammals  than 
for  the  lower  classes.  All  the  mammals  of  the  oldest  of  the 
Tertiary  periods  were  strange  and  very  unlike  those  of  recent 
times,  and  no  descendants  of  even  the  same  families  lived  to 
be  the  contemporaries  of  civilized  man.  The  views  of  the 
founder  of  vertebrate  paleontology  were  also  to  a  considerable 
extent  subverted.  Cuvier  taught  that  there  was  always  a  co- 
ordination between  the  various  systems  of  the  animal  frame 
and  that  from  the  remains  or  impress  of  one  part  the  approx- 
imate structure  of  the  other  parts  could  be  inferred.  He  even 
{)ushed  this  doctrine  to  such  an  extreme  that  he  overlooked 
some  obvious  counter  facts.  One  such  case  is  so  remarkable 
because  it  originated  with  Cuvier  and  was  endorsed  by  Hux- 
ley^' that  it  is  worthy  of  mention  here,  and  Huxley's  introduc- 
tion to  it  and  translation  of  it  may  be  given.  Huxley  himself 
protests  against  the  too  literal  application  of  Cuvier's  law,  and 
recalls  Cuvier's  own  reserve: 

'^  Iluzlej  :  "  Introduction  to  the  ClaaBification  of  AnimaV  1809,  in  fintckmp- 
ter  "  On  ClAmification  in  General." 
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Ciivit>r.  tho  nuire  servile  of  wliitse  imitators  an*  fond  of  citing  his  mia- 
Uken  <l(Knnn<ni  as  to  the  nature  of  the  methods  of  paleontology  against 
the  (x»ni  lu>*i«ins  of  logic  and  of  ctminion  sense,  has  put  tliis  ho  strongly 
that  I  cannot  n*fniin  from  quoting  his  words." 

*'  But  I  douU  if  any  one  would  havi>  divined,  if  uiitauglit  hy  olMenation, 
that  all  niininantjt  have- the  f(M>i  cleH,  and  that  thev  alone  have  it.  I 
douU  if  any  one  would  have  divined  that  there  arc  fnmtal  horns  onlv  in 
this  rlas^  :  tliat  thos<»  afnon^  them  which  have  Hharp  canines  for  the  most 
part  lai-k  hornr*. 

HowrviT.  f»inc«'  tlHn*e  r«>lations  arc  constant,  they  must  have  some  suf- 
ficient cauM' ;  hot  ?*ince  we  are  ignorant  <if  it,  we  must  make  g<Kxi  the 
def«H*t  of  tin'  theory  hv  in«*anr(  of  olmervation.  It  enahli*s  us  to  estahlish 
empirical  1hw!«,  which  Im>4 omc  almost  a^  certain  as  rational  laws,  when 
they  ri*n\  on  »»ufhciently  rep«»at**<I  t»l»servations  ;  ho  that  now,  wlioso  s«h»s 
men*lv  the  print  of  a  cleft  f<Mit  inav  ronclude  that  the  animal  wliich  left 
this  impn-fwion  nmiinati*d,  and  this  conclusion  is  as  ci*rtain  as  any  other 
in  physics  or  morals.  Tliis  fcMitpnnt  alone,  then,  yields  to  him  who  ob- 
aenrt*<i  it.  Uie  form  of  the  tei-th,  th<*  form  of  the  jaws,  the  form  of  the 
vertebne.  the  form  <»f  all  the  Utnes  of  the  li»gs.  of  the  thiglis.  of  the 
t[ioul<ieni,  and  of  the  |M>lvis  of  the  animal  which  has  passcnl  hy.  It  is  a 
surer  murk  than  nil  i\um'  of  Zadig." 

The  fint  |K*nis4il  of  thi*;^  remarks  would  occaHion  surprise 
to  some  aii<I  itiiiiUHliatelv  induce  a  second,  more  careful  read- 
ing  to  ascertain  whether  they  liad  not  l>een  miMunderstood. 
Some  men,  with  mucli  k»)<8  knowliHige  than  either  Cuvier  or 
Huxley,  may  at  once  recall  living  exceptions  to  the  |K>8itive 
statements  as  to  the  c<K>rdination  of  the  **  foot  cleft"  with  the 
other  charactepi  H{>ecifie<l.  One  of  the  mont  common  of  domes- 
ticattHl  animals — the  hog — would  come  up  Wfore  the  **  mind  s 
eve,"  if  not  the  actual  eve  at  the  moment,  to  refute  anv  such 
correlation  as  was  claimed.  Nevertheless,  notwithstanding 
Uie  tierce  controversial  literature  centereil  on  IIuxlev,no  allu- 
sion  appears  to  have  Ikh'Ii  made  to  the  lapsus.  Yet  every  one 
will  admit  that  the  hog  has  the  '*  foot  cleft  "  as  much  as  any 
ruminant,  but  the  '*  form  of  the  teeth  ''  and  the  form  of  sonie 
vert4*liru*  are  quite  different  from  tho«e  of  the  ruminants,  and, 
of  cfiurse,  the  multiple  stomach  and  adaptation  for  rumination 
do  not  exist  in  the  hog.  That  any  one  mammalogist  should 
make  such  a  wlip  is  not  very  sur{>ri8ing,  but  that  a  second 
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equally  learned  should  follow  in  his  steps  is  a  singular  psycho- 
logical curiosity. 

I  need  scarely  add  that  the  law  of  correlation  applied  by 
Cuvier  to  the  structures  of  ruminants  entirely  fails  in  the  case 
of  many  extinct  mammals  discovered  since  Cuvier's  days. 
Zadig  would  have  been  completely  nonplussed  if  he  could 
have  seen  the  imprint  of  an  Agriochoerid,  a  Uintatherid  or  a 
Menodontid. 

I  have  given  this  quotation  for  two  reasons :  first,  to  indicate 
how  the  increase  of  our  knoweldge  has  revolutionized  old 
conceptions ;  and  second,  to  show  how  even  the  ablest  of  men 
mav  stumble. 

Cope  has  been  much  criticised  for  the  mistakes  and  false 
generalizations  he  made.  Unquestionably  he  did  make  many. 
But  error  seems  to  be  inseparable  from  investigation,  and  if 
he  made  more  than  the  other  great  masters  he  covered  more 
ground  and  did  more  work.  He  was  also,  it  n\ust  be  admit- 
tedy  more  hasty  than  some  others  in  that  he  availed  himself 
of  the  more  frequent  means  of  publication  he  enjoyed. 

The  great  merit  of  Cope's  work  on  mammals  is  that  he  al- 
ways considered  the  old  and  new — the  extinct  and  recent*- 
forms  together.  He  refused  to  be  bound  by  consistency  or  by 
precedent,  either  set  by  himself  or  others.  Fresh  discoveries 
opened  new  vistas  to  him,  and  he  modified  his  views  from 
time  to  time  and  as  often  as  he  received  new  evidence. 

He  introduced  many  new  families  in  the  system  and  sought 
to  improve  the  system  by  the  comparison  of  all  the  elements 
of  the  skeleton.  He  came  to  the  conclusion  that  the  affinities 
of  the  ungulate  quadrupeds  were  best  expressed  by  the  manner 
of  articulation  of  the  bones  of  the  carpus  and  tarsus  :  he  asso- 
ciated those  having  the  ^^  carpal  and  usually  tarsal  bones  in 
linear  series  "  in  a  great  order  which  he  called  Taxeopo<)a.  and 
contrasted  them  with  tlie  Proboscidea  and  typical  Ungulata, 
which  he  named  anew  Diplarthra.  In  the  Taxeopoda  be 
gathered  many  extinct  families  and  associated  with  them 
forms  of  the  existing  fauna  known  as  the  Hyracoidea,  Dau- 
bentonioidea,  Quadrumana  and  Anthropomorpha.  I  cannoC 
altogether  assent  to  this  collocation  inasmuch  as  I  think  tlie 
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common  characteristics  of  the  thr(^  groups  last  mentioned — 
es{>ecially  the  structure  of  the  brain  and  the  development  of 
the  posterior  cornua  of  the  ventricles  as  well  as  calcarine  sulci 
— justify  the  old  order  Primates.  Nevertheless  an  important 
character  was  first  appreciated  in  thecom|K)8ition  of  the  podial 
bones,  and  fresh  insight  was  obtaineil  into  the  relations  of 
ancient  ty[»es. 

I  can  only  name  a  few  more  of  Co|>e's  discoveries  in  this 
connection.  One  was  the  generalization  of  "  trituberculy,"  or 
the  original  development  of  three  tubercles  to  molar  teeth, 
and  that  subsequent  nuMlifications  of  the  corresponding  teeth 
were  ba^Ml  on  this  original  plan.  Another  was  tlie  remarka- 
ble PhenaaHius  of  the  Kocene,  which  was  considered  to  be 
nearly  in  a  line  of  desi^ent  for  tlie  Ungulates  as  well  as  the 
aeries  culminating  in  man  and  which  led  him  to  the  concep* 
tion  of  the  taxiH>|>o<lous  gn>up. 

The  past  history  an«l  genealogy  of  the  Camels  and  tlieir 
relations  were  likewise*  elucidated.  In  the  present  epoch  only 
two  nearly  relatinl  ty|>es  exist  separated  by  half  the  globe— 
the  true  camels  of  C(*ntral  and  northern  Asia  and  the  llamas 
of  the  Teniviaii  Andt^.  (.'o()e  revealed  numerous  s|>ecies  from 
various  Tortiary  beds  and  showinl  that  the  type  was  originally 
richly  devrlo[K»d  in  America.* 

VI. 

Taleontology,  from  more  than  one  iM)int  <»f  view,  may  be  di- 
vided into  InviTtfbrata  and  Vert4'brate.  The  subjects  of  the 
former  an*  generally  to  l>e  found  in  an  approximately  com- 
plete rondition  so  far  as  the  exterior  is  concerned,  and  early 
attractiHJ  the  attention  of  investigators,  often  little  familiar  with 
recent  /.oology,  and  ri»ceive<l  names.  The  subjcnts  of  the  lat- 
ter-—es{H<'ially  the  higher  ty|»es,  as  mammals,  binls  and  rep- 
tiles— are  rarely  found,  except  in  a  fragmentary  condition. 
S|MH:ial  ktiowle<Ige  of  oht<H>logy,  even  io  its  minutest  <letails,  is 
re<}uisite  to  successfully  deal  with  such  remains.    (*onsiM|uently 

*  Pn>f.  <  ^bom  in  a  rvc#nt  lHt«r  ha*  ju^tlj  rttnafk^d.  thai  "  in  th«  mammaU  I 
bardljr  t^rX  juu  cl*i  (*of>«  •uAcimt  Ju^tic*.  hb  work  bat  b««Q  to  poC4*ot."  Th« 
•tifiMietai  of  tim«  an<l  •\tmi.'^  al«m«  |>r«Tc>n(#<l  mc  fruiD  doinf  that  Juaiice,  and  I 
■lajr  rMD«dv  thai  drfrct  latrr. 
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the  fossil  vertebrates  of  the  United  States  were  neglect^  and 
left  to  the  few  who  had  cultivated  the  requisite  knowledge  to 
deal  with  them. 

Another  reason  existed  for  tlie  tardy  attention  to  Vertebrate 
paleontology,  which  continued  till  nearly  the  last  quarter  of 
our  present  century  in  the  United  States.  No  deposits  con* 
taining  many  fossil  vertebrate  remains  had  become  known  in 
the  east.  Zoologists  interested  in  the  past  and  in  the  geneal- 
ogy of  existing  forms  lamented  the  poverty  of  the  United 
States,  which  contrasted  with  the  richness  of  some  parts  of 
Europe.  It  was  even  thought  that  there  was  no  hope  of  find- 
ing here  such  trophies  of  the  past  as  the  beds  of  the  Paris 
Basin  or  those  of  Grecian  Pikermi  had  yielded  to  European 
paleontologists.  But  all  this  was  to  be  changed.  Rumor  had 
long  before  hinted  that  numerous  skeletal  remains  could  be 
found  in  certain  parts  of  the  wild  west,  but  the  information  was 
very  vague.  Enough  was  known,  however,  to  induce  Professor 
Marsh  to  visit  certain  deposits  of  which  he  had  heard.  In  1870 
he  explored  an  Eocene  lake-basin  in  Wyoming,  drained  by 
the  Green  River,  the  main  tributary  of  the  Colorado,  and  there- 
in found  numerous  bones,  belonging  to  almost  all  parts  of  the 
skeleton,  of  some  remarkable  gigantic  mammals  which  be 
called  Dinocerata.  The  results  of  this  exploration  interested 
Cope  in  the  highest  degree.  He  visited  the  same  region  in 
1872,  and  thenceforth  his  attention  to  the  Vertebnite  })aleon- 
tology  of  the  western  States  and  Territories  was  never  inter- 
rupted. An  intense  rivalry  arose  between  Professor  Mar^h 
and  himself  which,  in  time,  it  must  be  confessed,  became  ver}' 
bitter.  Nevertheless,  as  in  niost  quarrels  resi>ectMi^  fact«,  in- 
vestigations were  provoked  by  mutual  recriminations  which 
resulted  in  a  more  speedy  accunuilation  of  data  an<l  a  more 
critical  examination  of  those  data  than  wotild  haveln^n  Iikrly 
under  less  perturbed  conditions.  Most  of  those  data  relate  to 
morphological  and  anatomical  considerations,  and  therefore 
belong  rather  to  mammalogy  an<l  herpetology  than   to  gc*ol- 

ogy. 

The  relations  of  the  ancient  forms  to  each  other  in  point  of 

time;  to  those  of  other  lands,  and   to  those  whose  remains 
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were  imbedded  in  other  rocks,  had  necessarilv  to  be  investi- 
gated.  The  earliest  conclusions  of  Cope  were  brought  together 
and  published  in  1871^  in  a  memoir  on  '*  The  Relations  of  the 
Horizons  of  Extinct  Vertebrata  of  Europe  and  North  Amer- 
ica.*"'* He  attempted  therein  to  synchronize,  or  rather,  homo- 
taxially  correlate  the  various  ancient  faunas  of  North  America 
and  "  West  Euroi>e  "  from  the  **  Primordial  "  to  the  "  Pliocene.*' 
Naturally  the  greater  part  of  the  memoir  was  devoted  to  the 
consideration  of  the  Tertiary  divisions;  of  these  he  admitted 
for  the  American  faunas  hix  primary  divisions,  and  four  of  these 
were  dichotomously  subdivide<l.  Of  the  primary  divisions 
three  were  referred  to  the  Eocene,  one  (White  River)  to  the 
Oligocene,  one  H^oup  Fork)  to  the  Miocene,  and  one  to  the 
Pliocene.  The  exposition  thus  made  represents  views  not  very 
different  from  those  now  held,  although,  of  course,  modifica- 
tions in  details  have  since  been  necessarv. 

The  evolution  of  the  various  animal,  and  es{>ecially  mam- 
malian ty[>es,  were  also  continually  the  subject  of  Co|)e*s  re- 
•earrhes,  and  he  attompte<l  to  trace  the  [>assage  from  tho^e  of 
the  nuist  ancient  piTio<l8  to  those  of  later  ones.*^ 

VII. 

(ope  was  not  satiMtitnl  with  the  study  of  morphological  de- 
tails or  simple  taxonomy.  He  a^pin^d  to  know  how  animals 
came  into  cxiHteiice;  whv  thev  varied  as  thev  did,  and  what 
laws  determined  their  bein^.  His  was  an  eminently  philo- 
•ophical  n)in<l,  but  at  the  same  time  with  a  deeide^l  tendency 
to  metaphyMieal  .•^{Kculation.  In  one  of  his  earliest  paf^Ts  he 
m^nfested  thi}«  tendency  and  it  |KT8ist<N]  through  life.  It  is 
with  mu<*h  hesitation  that  I  vi^ntun;  to  give  an  ex|Mmition  of 
liis  motit  salient  view^,  for  I  must  eonfe?%.H  I  <lo  not  altogether 
like  his  phib»^op)iy  and  am  able  t4>  .nulKiorilH*  to  it  only  in  part. 

»•  liiin    I*.  S.  Sirriy  IVrr.,  V,  .15  M. 

•  I  h«v«  >»rrfi  r«niiti(l<'d  l»r  I'rof  (Mturn  of  ('ofH»'«  **  diMXtrerj  of  ihr  Tiirn'o — 
(*i>|ie'«  icrt-Atcwt  K<^>I(if(i(-»l  arliievrrticiit  which  iVuf  M*f«h  Mill  faiUlo  r««x>fni««», 
alM)  fhr  (Irfinitiitii  nf  (hr  John  1%%  and  Xhr^  river  ^>nU,"  l*r«>f  <  ^h(im  Adds. 
thai  ^  irmilicttllr  thr  whoir  fminm  of  tht*  Wanatrh  i*  aUo  CcYftr'«."  I  rr<i'>«i|(Tiit#d 
ihfM  (tu-i*,  ttit.  Ai>  in  hrrv>Hoto|rT  and  irhthynloffj,  «m  obhfiKl  U»  limil  mj 
%ddrtm  and  to  rrfrain  frtini  goiniT  i'^lo  drCalU. 
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T  cannot  but  wish  that  one  of  his  numerous  disciples  could 
have  been  chosen  for  this  task.  But  I  must  not  pass  it  by,  for  it 
is  the  most  characteristic  feature  of  Cope's  work  and  the  one 
he  most  esteemed. 

Cope  began  his  public  scientific  career,  it  will  be  remem* 
bered,  in  the  same  year  in  which  Darwin's  long  studies  had 
fructified  into  his  "  Origin  of  Species." 

As  was  quite  natural  with  his  keen  instincts,  Cope  early 
adopted  the  doctrine  of  transmutation  of  species  and  recognized 
the  truth  that  all  the  animals  of  the  present  epoch  are  de- 
scendents  from  those  of  past  times  with  modifications  which 
separate  them  as  species,  and  eventually  as  representatives  of 
genera,  of  families  and  orders  differing  from  the  earlier  ones 
as  we  retrace  the  the  steps  of  Time  farther  and  farther  back. 
He  was  not,  however,  satisfied  with  Darwin's  theory,  and  de- 
nied that  natural  selection  was  a  sufiicient  factor  for  differen- 
tiation. He  would  not  admit  that  animals  were  passive  sub* 
jects  and  that  the  slight  variations  which  were  manifested  in 
the  progeny  of  species  were  sufficient  to  enable  Nature  to  select 
from  and  to  fit  for  future  conditions.  He  contended  that  the 
volition  and  endeavors  of  an  animal  had  much  to  do  with 
future  progeny  as  well  as  its  own  brief  life.  In  short,  he 
claimed  that  characters  acquired  by  aninials  through  their 
own  efforts  or  forced  on  them  by  various  external  agencies  or 
accidents  might  be  transmitted  to  their  offspring.  He  further, 
first  in  a  chapter  in  his  "  Synopsis  of  the  Cyprinidii*  of  Penn- 
svlvania,"  outlined,  and  later,  in  "  The  Origin  of  (ienera,"  he 
elaborated,  a  peculiar  theory  characterized  mainly  by  what  he 
called  (with  Professor  Hyatt)  **  the  law  of  accfUration  andrr- 
tardation  "  in  development.  Darwin  complained  that  he  could 
never  understan<l  this  law,  and  Cope  complaine<l  that  Darwin 
had  not  stated  his  views  correctly  in  an  attempted  abstract,  I 
therefore  give  Cope's  views,  restated  in  his  own  language, 
summarizing  thorn  years  afterwards.  **  The  following  doc- 
trines," he  says,  were  taught :  " 

Fin<t,  thai  the  development  of  new  charaot«Ti  ha:«  l>een  accomplished 
hv  an  (u-if'U'ration  or  rttnnlation  in  thej?n>wth  <»f  the  parti)  chan^e<l.  Thit 
was  tiemontitrateil  hy  reference  to  a  cIhhs  of  faotn,  >u»me  of  which  were  new. 
which  >;ave  grounii  for  the  estahli.shment  of  the  new  doctrine. 
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8ec<>n<i.  that  of  fxact  jtanUMufm  Iwtwo^n  ihe  adult  of  one  individual  or 
Mi  of  in<iividualr*  and  a  tranxitiona)  Hta|?e  of  one  or  more  other  individ- 
uals Till!*  d(  tacrine  in  dii«tinrt  from  that  of  inexact  paralleliiim  which  had 
alrea4ly  Uvn  MtAt4Ml  hy  von  Ilaer.  And  that  this  Iawezprewe«  the  origin 
of|;;ent*ni  and  hif^hor  grou|M4,  l>e<*au}^^, 

Tliird,  tht*y  can  only  l»e  difitinfniii^he<i  by  fimjlr  chanuirrt  when  all  their 
reprt»*entative»i  conn*  to  Ih»  known. 

Fourth,  that  u'fnora  and  various  other  groujM*  have  dej«<*endcd.  not 
from  a  iiin^lf*  froneralizcMl  i;enuf«,  etc.,  of  the  same  group,  hut  fn>ni  cor- 
res|M>nding  genera  of  one  or  more  other  gnnipa.  Tliis  wan  called  the  doc- 
trine of  homnhtffinis  tfn»uftg. 

Fifth,  tilt*  do<*tnn(*  that  tluwe  homologrnis  grou|«  U* long  t4>  different 
ge<»l<*gic:il  (hthmIm,  and. 

Sixth,  to  din«*rent  geographical  areai«,  which,  therefore,  in  iM»me  instan- 
ces, an*. 

S»ventli,  n'lrtt«Nl  to  rai-h  oth<»r  in  a  Micceasional  way  like  theep<KhHof 
ge< 'logical  time. 

Of  th»iii»  «lo<trine!*  it  mav  \h*  ol»»»4»rve<l  that  the  first  and  iM»coml  are  n«>w 
the  coninioii  pro|M»rty  of  «<voliitionii*ta.  and  are  nHH>gnixeti  everywhere  as 
matter  of  fan.  The  nantew  which  I  iwlertetl  t4i  expn-ss  them  have,  how- 
ever, only  roine  into  |>artial  umv  Tlie  author  l»eliev4*s  that,  although  the 
d«)ctnne  w:if»  \u(;uely  ffhiulo«(«<l  out  in  th«*  minds  of  studenlH  prior  to  the 
puhlieatii'ii  of  thin  eM«ay.  it  had  wA  previotuly  be«'n  clearly  expn*siHNl, 
nor  Iwvn  n-^hirtHl  to  a  demonstration,  of  th«»  truth  of  the  d(K*trine  the 
auth'ir  is  more  than  ev(*r  eonvinc<il,  and  he  b«*lieves  that  pale«int4»l<igical 
dis4*«»v«*rv  has  deiiionstrat<*«l  it  in  manv  instanc<*s.  and  that  other  d«'inon- 
stratious  will  follow.  The  fourth  pro|Mipiit ion  llmt  of  honiologoUHgroufis) 
is  now  held  ai*  a  hyp«»thf*9»i«  explaining  the  phyl<^«*ny  of  vanou«*  gn»u|*s  <if 
animaU.  For  tli<-  dcs<**'nt  <»f  <ine  homologt>us  group  fn»m  another,  the 
term  itt>luyhul*itc  Iul-*  U^'n  coined.  It  n*nntin«»  to  U»  hc^'U  whether  the 
d(M*trine  i«  of  iitu\cr»iil  application  or  not.  That  homologcais  gn»u|is  lie- 
long  to  ditTrrcut  ^«Mi|ogicu|  honf<on.<»,  a^  i«tat«il  under  the  liAh  head,  has 
l»e«*n  frequently  <l«*tno!i«trat4Hl  siix*!*  tlu*  publication  of  the  ei^iMiy.  That 
the  nixth  proposition  \p  true  in  a  certiiiti  nuinlN*r  of  t^s4*s  \n  well  known, 
an<l  it  follow*  that  the  •t4*v«'!ith  prop«»«it)on  i*  altio  true  in  tho^*  caa<^. 
Tlie  Iatt4'r  hy|Hith«*^<^4,  whiih  wim  oni;inally  advancrtl  hy  I*r«»feasi»r  Aga*- 
six.  i«.  how«*\«-r.  onl\  partially  tru4>,  and  the  advance  of  |»al4M»nt4)|ogirttl 
stU4ly  has  not  (i«*iiioii«trat4tl  that  i(  has  had  a  wry  wid«  appht^tKni  in 
geoUigical  tinic 

A  pro|i«>«ition  hIhIi  wa«  ma4l4>  prominent  in  tin*  cw^y  was  that  the 
prevaU'iK  •  of  !i«.n  .t«lapti\(>  chara«  t«'r«  in  snimals  pn»\e«  th4>  ina«le«|ua4'y 
4>f  hy|Hi(h<-*«-«  ^%lticli  a<M  ril>e  the  survival  of  ty|N*s  ti»  th4*ir  su[»erior  aiiap* 
iion  to  their  enMronntent.     Numerous  fa4*ta  of  thin  kiiicl  iind4Hihte<dlv  in- 
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dicate  little  or  no  activity  of  a  selective  agency  in  nature,  and  do  point  U> 
the  existence  of  an  especial  developmental  force  acting  by  a  direct  influ- 
ence on  growth.  The  action  on  this  force  is  the  acceleration  and  retard** 
tion  appealed  to  in  this  paper.  The  force  itself  was  not  distinguished  ontfl 
the  publication  of  the  essay  entitled  ''  The  Method  of  Creation  "  [1)^71], 
where  it  was  named  growth-force  or  bathmism.  The  energetic  action  of 
this  force  accounts  for  the  origin  of  characters,  whether  adaptive  or  non- 
adaptive,  the  former  difTenng  from  the  latter  in  an  intelligent  direction, 
which  adapts  them  to  the  environment.  The  numerous  atlaptive  char^ 
acters  of  animals  had  by  that  time  engaged  the  attention  of  the  author, 
and  he  found  that  they  are  even  more  numerous  than  the  non-adaptive. 
Some  of  the  latter  were  accounted  for  on  the  theory  of  the  **  complement- 
ary location  of  growth -force. 

We  can  only  consider  the  "  law  of  acceleration  and  retards- 
tion."     Again  it  behooves  us  to  seek  his  own  definition  : 

a.  The  succession  of  construction  of  parts  of  a  complex  was  originally 
a  succession  of  identical  repetitions;  and  grade  influence  merely  deter- 
mined the  number  and  location  of  such  repetitions. 

b.  Acceleration  signifies  addition  to  the  number  and  ]oi*ation  of  such 
repetitions  during  the  period  preceding  maturity,  as  compare<l  with  the 
preceding  generation,  and  retanlation  signifies  a  re<iuction  of  the  number 
of  such  repetitions  during  the  same  time.» 

His  meaning  may  best  be  inferred  from  his  application  to 
mankind.     This  was  done  in  the  following  terms  in  1872  :^ 

I^t  an  application  be  made  to  the  origin  of  the  human  .species*.  It  i* 
scarcely  necessary  to  point  out  at  the  start  tlic  fart,  universally  ailnuttt^ 
by  anatomists,  that  man  nn<l  monkeys  bi'lonj:  t<>  the  Siimc  onlerof  Mam- 
malia, and  ditFor  in  those  minor  characters,  generally  usetl  t«»  «htine  a 
"  family  "  in  zoology. 

Now,  these  dilferences  are  as  follows:  In  man  we  liave  the  larpe  head 
with  prf>minent  foreliead  and  short  jaws  :  short  canine  teeth  ^\iihoiii  in- 
terruption heliind  (ahovei:  short  arms  and  thumb  of  hand  not  i^»pjH>- 
Siihle.  In  monkevs  we  have  the  revers«»  of  all  tln^se  chani<'tep».  But 
what  do  we  see  in  younp  monkeys?  A  h(»ad  am!  brain  as  larr»*.  rt*U- 
tively,  as  in  many  men,  with  jaws  not  more  ])r(»minent  than  in  si»roe 
races  ;  the  arms  not  lon^jer  than  in  the  lonp-arme*!  race^  of  men.  that  if, 
a  little  beyond  half  way  al«»n^  the  femur.  ♦  ♦  ♦  At  thi>  aire  «.f  the 
individual  the  distinctive  characters  are  tlHTef<»r»-  those  ••!  hmnn,  with  the 
e.xreption  of  the  opjiosahle  tliumh  of  the  liind  foot,  and  the  longer  canine 
tooth.      ♦     ♦     ♦ 

••«  Troc.  Am.  Phil.  Soc  .  1871 ;  origin  of  the  Fittest,  p.  182. 
"  Penn.  Monthly  Mag.,  1^72;  origin  of  the  Fitte>t.  p.  11,  1H87. 
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Now,  in  the  lifrht  of  Tarious  c«Mi  obaenred,  where  memliers  of  the 
mme  specie*  or  bniod  are  foumi  at  adult  age  to  differ  in  Uie  number  of 
immature  charactA'rs  they  p<Mie«t,  we  may  conclude  that  man  originated 
in  the  following  way  :  that  in,  by  a  delay  or  retardation  of  growth  of  the 
body  and  fon*  linibn  an  ronipartHl  with  the  head  ;  retardation  of  the  jaws 
compared  with  the  brain  ca«e,  and  retardation  in  the  protrusion  of  the 
canine  tc^eth. 

There  is  a  good  reaiK)n  for  thinking  that  fallacy  in  involved 
in  this  argument,  and  tliat  quite  a  different  interpretation 
should  be  put  on  the  evolution  of  charasters  in  question.  It 
if  not  the  fore  limbs  that  are  retarded  in  man,  but  the  hind 
limbs  have  bi^oome  enlarged  (compare  the  adult  and  the  in- 
fant). There  is  not  reUirdation.of  the  jaws,  but  a  s|>ecial  tele- 
ological  adaptation.  Man  has,  for  the  most  part,  at  least,  dis- 
continucHl  the  use  of  liis  teetli  for  war-fare,  and,  as  a  result  of 
diminished  ust»,  the  canines  have  become  reduced  and  the 
diastemata  of  the  dent4il  s<*ries  obliteratiHi.  The  brain  has 
gn)wn  after  birth  and  l>ecome  enlarged,  and,  as  a  conse- 
quence, the  brain  case  has  extended  forward — the  reverse  of 
what  occurs  in  the  apes.  (  oncomitantly  with  tlie  diminished 
use  of  the  WvXh  and  jaws,  the  ma^seter  an<l  tem|M>ral  muM-les 
have  b<«coine  rtMluced,  an<i  the  migittal  an<l  lamlMloidal  ri<lges 
have  conse^jumtly  become  atrophieil.  The  ecarinate  rounded 
voluminous  calvarium  is  the  result. 

It  has  l)eeii  claiin«Ml  that  tlie  young  of  higher  species  "are 
constantly  anelerating  their  development."  In  man,  how- 
ever, drvelopnirnt  is  rftanle<l,  inasmuch  tm  infancy  and  ju- 
venility are  prolongid  far  beyond  the  jHTitHls  observe*!  in  our 
simian  relatives. 

Such  examples  as  this  give  cause*  to  believe  that  the  **  law 
of  acceleration  and  retar<lati<»n ''  lias  lH*<*n  at  leiLst  uikIuIv  ex- 
tended.  Aeeeleriition  and  retardation  an*,  howevcT,  to  a  large 
extent,  terms  wliicli  expres.s  fuel.**  of  evolution;  wheth<*r  the 
word  law  is  applicable  may  (K'peiid  on  the  meaning  one  givi*s 
the  wonl. 

The  transmission  of  acquirtnl  cluiracters  was  one  i»f  the  ac- 
cepted and  most  cherished  <iognnis  of  (*o|k%  anil  the  belief  in 
transmissibility  (»f  sueh  cliaracters  is  an  ensc^ntial  of  the  eretnl 
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of  80  many  who  have  become  bis  followers  in  America  that  a 

* 

special  school  came  into  existence  known  as  the  Neo- Lamarck* 
ian  and  also  as  the  American  School.  My  own  prejudices 
have  inclined  me  to  that  school.  Nevertheless,  when  I  have 
divested  myself  of  such  prejudices  as  well  as  I  could,  I  have 
been  compelled  to  admit  that  the  evidence  of  the  heredity  of 
acquired  characters  was  rather  weak.  There  was,  indeed,  evi- 
dence for,  as  well  as  against,  but  that  against  the  doctrine  of 
the  transmissibility  of  acquired  characters  seems  to  be  the  meet 
weighty. 

It  is  to  be  understood  that  the  acquired  characters  consid- 
ered in  this  connection  are  such  as  have  been  developed  dur- 
ing post-natal  life  as  a  result  of  endeavors  of  the  animal  or  of 
the  influence  of  external  agencies.  The  evidence  presented 
has  been  mostly  in  support  of  the  contention  that  the  characters 
acquired  have  been  directly  inherited  by  ofl*spring,  and  conse- 
quently the  transition  from  the  form  not  possessing  the  char- 
acter to  one  having  it  is  rapid.  The  evidence  adduced  has  not 
been  conclusive,  to  say  the  least.  There  is,  apparently,  a  germ 
of  truth  in  the  proposition  that  acquired  characters  are  trans- 
mitted, but  in  a  modified  sense,  and  the  case  has  been  weak- 
ened rather  than  strengthened  by  the  evidence  offered. 

The  evidence  for  inheritance  of  acquired  characters  was  fre- 
quently given  by  Cope,  and  in  his  last  published  work — ^Tlie 
Primary  Factors  of  Organic  Evolution  " — he  marshalled  the 
testimonies  of  manv  witnesses  with  his  accustomed  skill.  He 
evoked  "  evidence  from  embryology,"  "evidence  from  paleon- 
tology," "evidence  from  breeding;  "  he  considered  the  "  char- 
acters due  to  nutrition,"  "characters  due  to  exercise  of  func- 
tion," "characters  due  to  disease,"  "  characters  due  to  mutila- 
tion and  injuries  "  and  "  characters  due  to  regional  influence ;  " 
he  inquired  into  "  the  conditions  of  inheritance,"  and  he  fought 
against  the  "objections  to  the  doctrine  of  inheritance  of  ac- 
quired characters."  I  have  gone  over  all  this  evidence  and 
vet  I  have  not  been  convinced  that  the  contention  has  been 
sustained  that  character  acquired  during  the  external  life  of 
an  animal  are  transmitted.  Many  cases  are  alleged  to  sustain 
the  "inheritance  of  characters  due  to  mutilation  and  injur- 
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ies"  Some  of  these  mav  be  considered  as  mere  coincidences ; 
others  provoke  skepticism  for  one  reason  or  other.  To  discuss 
them  frould  l>e  out  of  place  here.  But  at  least  we  may  meet 
evidence  with  counter-evidence. 

On  the  one  hand,  all  the  data  and  experiments  recapitula- 
ie<l  in  the  cases  enumerated  concern  only  two,  or,  at  most,  very 
few,  generations  of  the  animals  in  question,  and  were  within 
the  com[)as8  of  a  single  man's  life-time. 

On  the  other  hand,  we  have  data  and  observations  of  the 
most  reliable  nature,  and  of  an  extraordinary  compass.  These 
have  n«ulte<l  not  from  experiments  for  the  determination  of  a 
specific  question,  but  from  observances  of  a  religious  character. 
They  were  really  in  the  nature  of  surgical  o[>erations,  but  for 
our  purp<M9e  may  be  looked  u(H)n  a.*<  ex|>eriments,  and  have  the 
value  of  contrived  ex[>eriments.  In  no  other  field  has  such  a 
series  of  disinterested  ex|>eriments  l>een  available.  They  were 
conducte<l  on  countless  millionsof  mankind  and  for  thousands 
of  yoars.  The  subjects  ex|>erimented  upon  were  kept  isolated 
from  others  alike  by  their  own  prejudices  and  the  prejudices 
of  their  neighbon*.  Circumcision  is  the  term  applied  to  the 
ex(KTiments  in  questicm. 

For  about  4,<H)0  years  circumcision  has  been  practiced  on  a 
gigantic  scale.  Kver>'  male  child  among  the  Jews  was  o|>era- 
ted  upon,  not  only  in  Palestine,  but  wlierever  representatives 
of  the  raw  had  wandered  and  adhere<l  to  their  religion  ;  reli- 
gion \iM*\{  was  involved  in  iUv  <>|>eration  and  it  was  regartled 
as  a  holy  rite;  the  most  scrupulous  attention  was  paid  to  de- 
tails. The  o|K»rati(>n  was  i)erforme<l  eight  days  after  birth, 
and  conwHUH*ntlv  there  could  l>e  no  functional  activitv  of  the 
tissues  concenuNl.  But  after  4.000  years  the  new-born  boys  of 
the  rare  conu*  into  tlu*  world  with  the  s{>ecial  integument  de- 
velo|>cd  a*«  much  as  in  those  of  other  races.  Kven  the  princi- 
ciple  of  atrf»phy  through  disuse  has  not  become  manifest  in  the 
ease. 

Other  evidt^nce,  it  set*ms  to  me,  is  the  result  of  confounding 
the  [potentiality  of  a  function  with  its  manifestation.  I  allude 
to  one  set  of  exampU^s  on  account  of  the  interest  of  the  cases, 
and  I  do  so  with  the  deference  due  to  the  eminence  and  abil- 
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iiy  of  the  gentleman  who  has  furnished  the  evidence.  That 
evidence  has  been  collected  under  the  head  of  inheritance  of 
characters  due  to  the  exercise  of  function."  The  evolution  of 
the  American  trotting-horse  was  considered.  It  was  recorded 
that  "  by  1810  the  taste  for  trotting  as  a  sport  had  *  *  •  in- 
creased here,  and  in  1818  it  became  a  recognized  sport  under 
specific  rules."  *  *  *  **At  the  end  of  1824,  six  years  after  the 
first  accepted  three-minute  record,  the  record  had  fallen  to 
2:34."  *  *  *  "  By  1848  the  record  was  lowered  to  2:29 J  ;  the 
next  decade  lowered  the  record  five  seconds."  Finallv,at  the 
close  of  1895,  the  record  had  been  furtlier  lowered  to  2:03]. 
•  *  *  It  is  deduced  from  these  premises  that  "  there  is  noth- 
ing whatever  in  the  actual  phenomena  observed  anywhere 
along  the  line  of  this  development  of  speed  that  would  lead  as 
to  even  suspect  that  the  changes  due  to  exercise  of  function 
had  not  been  a  factor  in  the  evolution."  But  to  me  it  seems 
that  there  is  no  evidence  to  show  that  the  speed  attained  was 
other  than  would  have  resulted  from  taking  the  same  animals 
untrained  and  then  speeding  the  last.  The  speed  is,  of  course, 
simply  the  expression  of  functional  adaption,  and  the  horses 
were  selected  merely  because,  by  their  manifestation,  they 
showed  that  they  had  the  co-ordination  of  structural  and  psy- 
chological characters  needed  for  the  manifestation  of  the  func- 
tion. The  manifestation  guided  tlie  breeder  to  the  selection 
of  the  animals.  The  successful  animals  were  the  pick  of  thou- 
sands unknown  to  fame. 

But  there  is  much  in  the  history  of  the  development  of  ani- 
mals that  seems  to  lead  to  the  belief  that  eventuallv  mo<lifica- 
tions  may  be  due  in  part  to  acts  of  representatives  of  the  phy- 
lum to  which  they  belong.  It  is  difficult  to  believe  that  some 
structural  features  are  simply  the  result  of  natural  selection 
operating  on  chance  variations.  An  application  of  the  doc- 
trine of  chances  to  some  such  cases  appears  to  be  adverse  to 
the  conception  that  they  represent  the  influence  of  natural 
selection  unaided. 

A  feature  characteristic  of  most  cave  animals  of  widely  di- 
verse groups  and  classes  is  the  atrophy  of  the  eyes,  and  it  seems 
to  be  most  logical  to  attribute  this  to  disuse  of  those  organs  in 
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remote  progenitors,  and  to  assunie  that  the  atropliy  may  have 
reniiItiHl  from  a  failure  of  nourishment  bv  the  nutrient  fluid  of 
the  organs  on  account  of  the  loss  of  functional  activity  rather 
tlian  to  8t*lection  bv  nature  of  forms  with  succes^ivelv  dimin* 
inhing  eyes.  The  presence  of  eyes  in  most  cases  certainly 
would  scarcely  be  an  element  of  disadvantage  to  animals,  and 
it  may  l>e  allowable  to  invoke  some  other  agency  than  chance 
a^lection.  \\\*  may  be  justified  in  |K)Stulating  that  the  contin- 
uous disusf*  of  the  organs  would  in  time  rt*act  on  the  nutrition 
of  the  parts  atfecte^i,  and  finally  atrophy  or  disap|>earauce 
would  result.  Like  explanation  would  be  apfdicable  to  the 
innumerable  cases  of  atn»phy  of  parts  known  to  the  natunilist 

But  if  cessati(»n  of  nutrition  culminates  in  final  atrophy,  in- 
oreaseil  nutrition  of  [)arts  may  rt^ault  in  hy|>ertrophy  and  in- 
creajK*d  nutrition  may  \>e  the  concomitant  of  increases!  activity 
of  parti).  The  exercise  of  such  |»arts  continued  for  many  gen- 
erations may  react  on  the  organization  and  the  progeny  at 
length  l)e  atl'ccted  thereby.  Of  such  cases  Co\h}  adduc^^l 
many  examplt^s.  The  fet*t  of  the  horse  line  furnish  illustra- 
tions. The  existing  horse  has  the  me<lian  to4*s  and  hoofs 
greatly  hy|K*rtrophied  ami  the  latenil  ones  atrophied,  but  the 
remote  ancestors  had  fetl  of  nearly  the  same  general  patt4Tn 
as  the  rhin<K*fn»S4*s  and  tapirs.  Atrophy  of  the  lat4*ral  digits 
hai  progressc*d  in?t*rsely  to  hy|>ertrophy  of  the  middle  ones. 
An  analogous  line  of  devtdopment  culminating  in  fec*t  su|>er- 
ficially  much  like  thoiM*  of  the  horse  was  followiMl  by  another 
quite  remotf  family  of  hmifed  mammals,  the  Trotothenids  of 
South  America. 

The  idea  of  acceleration  and  n*tardation  was  associat4*d  by 
Co|M*  with  thu  idea  that  tlie  course*  of  evolution  was  determined 
from  the  b«ginning  of  things,  and  that  life,  to  um>  Uih  own 
words,  is  "  nunjy  dirrtinl  hy  tiautifnUttj  or  hy  a  mtchituium  which 
has  originnbti  nwlrr  thr  dirrcivm  of  inuiJnUiy.*'  He  maintainiHl 
that  *'  consciousness  as  well  as  life  preced^^i  organism,'*  and  he 
called  this  conception  "the  hyiHithenisof  archa'i4th«*ti!«m."  This 
idea  1  refer  to  e^iN-cially  because  it  was  broacluH]  in  his  vice- 
preeidential  address.  ilelivenMl  at  the  me4*ting4»f  the  American 
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Association  for  the  Advancement  of  Science,  in  Philadelphia, 
in  1884 « 

I  am,  myself,  unable  to  comprehend  consciousness  except  as 
a  product  or  result  of  organization,  and  those  who  wish  ti» 
learn  more  about  Cope's  views  respecting  the  question  mutt 
refer  to  one  of  his  many  papers. 

Whatever  may  be  thought  of  Cope's  philosophical  views,  his 
presentation  of  them  is  always  interesting,  and  some  of  them 
are  illustrated  with  a  wealth  of  facts  that  renders  his  commu- 
nications valuable  as  repertories  of  well  digested  information. 
His  first  special  paper,  on  "  The  Origin  of  Genera,"  published 
as  early  as  1868,  is  especially  noteworthy  for  the  mass  of  mor- 
phological data  contained  in  it,  and  for  the  apt  manner  in 
which  they  are  tabulated. 

VIII. 

I  venture  to  conclude  with  some  reflections  on  the  rank  thai 
may  be  assigned  to  Cope  in  the  world  of  science. 

Among  those  that  have  cultivated  the  same  brandies  of  sci- 
ence that  he  did — the  study  of  the  recent  as  well  as  the  extinct 
Vertebrates — three  naturalists  have  acquired  unusual  celeb- 
rity.   Those  are  Cuvier,  Owen  and  Huxley. 

Cuvier  excelled  all  of  his  time  in  the  extent  of  his  know- 
ledge of  the  anatomical  structure  of  animals  and  appreciation 
of  morphological  details,  and  first  systematically  applied  tht-m 
to  and  combined  them  with  the  remains  of  extinct  Vertebrates, 
especially  the  mammals  and  reptiles.  He  was  the  real  founder 
of  Vertebrate  paleontology. 

Owen,  a  disciple  of  Cuvier,  followed  in  his  footstoi»s.  and, 
with  not  unequal  skill  in  reconstruction  and  with  eomman<l 
of  ampler  materials,  built  largely  on  the  structure  that  Cuvier 
had  begun. 

Huxley  covered  as  wide  a  field  as  Cuvier  and  Owen,  and 
likewise  combined  knowledge  of  the  details  of  structure  of  the 
recent  forms  with  acquaintance  with  the  ancient  ones.  His 
actual  investigations  were,  however,  less  in  amount  than  thofse 
of  either  his  predecessors.  He  excelled  in  logical  and  forcible 
presentation  of  facts. 

"Origin  of  Fittest,  p.  425. 
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Co|»e  covered  a  field  as  extensive  as  any  of  the  three.  His 
knowledge  of  structural  details  of  all  the  classes  of  Vertebrates 
was  probably  more  symmetrical  than  that  of  any  of  those  with 
whom  he  is  compared ;  his  command  of  material  was  greater 
than  that  of  any  of  the  others;  his  industry  was  equal  to 
Owen's;  in  the  clearness  of  his  conceptions  he  was  equalled 
by  Huxley  alone ;  in  the  skill  with  which  he  weighed  dis- 
covered facts,  in  the  aptness  of  his  presentation  of  those  facts, 
and  in  the  lucid  methods  bv  which  the  labor  of  the  student 
waa  saved  and  the  conception  of  the  numerous  propositions 
facilitate^],  he  was  uiKM{ualle<l.  His  logical  ability  may  have 
been  less  than  than  that  of  Huxley  and  possibly  of  Cuvier. 
He  has  been  much  blamed  on  account  of  the  constant  changes 
of  his  views  and  because  he  was  inconsistent.  Unquestion- 
ably he  did  change  his  views  very  often.  Doubtless  some  of 
those  changes  were  nei*eHsitatiKl  by  too  great  haste  in  formula- 
tion and  too  great  rashness  in  publication.  The  free^lom  to 
change  which  he  exercised,  and  which  was  exercisc*d  too  littlo 
by  at  least  one  of  his  pn*dec(>ssor8,  was  an  offset  to  his  rash- 
ness. He  exercised  a  [>roper  scientific  s[>irit  in  refusing  to  be 
always  consi.ntent  at  the  ex[>ense  of  truth. 

His  re[>utation  at  [iresent  is  much  inferior,  at  least  among 
the  |»eople  at  large,  to  thcnte  of  the  men  with  whom  he  has 
been  com[>areil.  ImnuMliate  reputation  depends  on  various 
circumstances,  some  of  which  are  (|uite  adventitious,  and  it  is 
often  long  la*fore  men  find  their  true  levels.  It  is  scarcely 
premature  to  prophesy  that  <*o|)e's  reputaticm  will  grow  and 
that  in  the  future  history  of  science  his  [dace  will  be  at  least 
as  large  as  that  of  any  of  his  predet^esson*. 
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NEW  OBSERVATIONS  ON  THE  ORIGIN  OF  THE 

GALAPAGOS    ISLANDS,  WITH  REMARKS 

ON  THE  GEOLOGICAL  AGE  OF 

THE  PACIFIC  OCEAN. 

By  G.  Baur,  Ph.  D., 

AMOOATB-PBOrmMOK  OP  PALBOmOLOOT,  umVEMTTt  OP  CBICAOO. 

No.  II. 

THE  OEOORAPHICAL  DISTRIBUTION  OF   DIFFERENT  AKIM AU  IB 
THE  PACIFIC  AND    INDO-PACIFIC  OCEANS. 

We  will  now  examine  the  distribution  of  a  number  of  ani* 
mals  in  the  Pacific,  in  order  to  find  out  how  this  distribution 
agrees  with  the  theories  of  the  origin  of  this  Ocean. 

Ortmann*  has  shown  that  there  is  a  uniform  Indo-pacific 
Literal  Region. 

Diitribution  of  Pocillopora  Lam. 

Pocillopora  *  a  coral  of  the  Madreporaria,  is  found  only  in 
the  Indo-pacific  region.  It  is  represented  by  an  extraordinary 
large  number  of  forms  reaching  north  to  the  Loo  Choo  and 
Sandwich  Islands,  and  it  is  also  common  on  the  west  coast  of 
America.  It  is  totally  absent,  however,  from  the  Caribbean 
or  West  Indian  Sea  and  the  eastern  American  coral  region. 
A  few  fossil  forms  are  known  since  the  miocene,  PocMopcra 
madn-poracea  (Lam.),  from  Dax  and  Turin. 

It  is  of  the  highest  interest,  that  the  members  of  the  Decapod 
Family  Trapeziidie*^  shows  exactly  the  same  distribution  as 
Pocillopora.  I  am  greatly  oblige<i  to  my  friend  Dr.  Ortmann 
for  calling  my  attention  to  this  fact.      In  his  recent  paper  on 

'^Ortnuuia,  Arnold  £.  Grundziige  der  marinen  Thiergeogrmphie.     Jenm,  1886u 
"Ortomnn,  A.  Studlen  iiher  Srstematik  und  geogrmphUche  Verbreicoiig  dcr 

Steinkorallen.      Zoolog.  Jahrb.  Abtheil.  f.  Sjstem.,  II,  Band,  p.  143*1S8,  TaM 

VI,  1888. 
*  Ortmann,  Arnold  £.  Die  geographische  Verbreitung  der  Decapodeo  Familic 

Trapeziidiv.     Zool.  Jahrb.,  Abth  f.  Sjstem.,  X,  Band.  p.  201-216,  1S97. 
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the  geographical  distribution  of  the  Trapesiidce,  he  makes  the 
following  remarks:  "  It  is  a  very  important  fact,  that  all  the 
members  of  this  family  are  limited  to  an  exceedingly  peculiar 
habitat,  the  coral  reefs ;  only  a  single  species,  Qfiadrella  coro- 
naia,  is  said  to  occur  between  pearl-shells  in  the  Panama  Bay  ; 
but  this  case  is  certainly  an  exceptional  one.  All  the  other 
species  are  known  from  coral  reefs.  The  Trapeziidfe  are 
especially  inhabitants  of  Imng  corals,  and  live  between  the 
network  of  their  fine  branches.  This  mode  of  life  character- 
iies  them  as  typical  littoral  forms,  which  are  found  from  the 
tidal  zone  to  the  same  approximate  depth  to  which  the  corals 
reach  ;  the  greatest  depth  mentioned  is  22  fathoms  in  TVapezia 
Ofnioiloce  (Herbst)." 

I  shall  now  give  the  geographical  distribution  of  the  Tra[)e- 
xiido^  from  Ortmann. 

(Je^fyraphiral  DiMrihntifm  of  the  Deaxpod  Family  TVapcziidBt, 

Tra]}€2ia  Latreille  1825. 

1.   TVajprzin  cymofhtre  (llerbst)  1801. 

Distribution  :  Probably  everywhere  in  the  Indo-Pacific  lit- 
toral region,  where  coral  reefs  are  found,  from  tide  mark  to  22 
fathoms;  Red  Sea;  Hast  Africa:  Dar-es  Salaam;  Glorioso, 
Amirante  Island^  Seychelles;  Maledives;  Southern  India; 
Ceylun;  Mergui  Islands;  Singa[»ore:  Java;  I^irneo;  Philip- 
pines; I»o  CIkm)  Islands;  Moluccas;  New  (luinea ;  Queens 
land;  New  Cale<lopia;  Fiji  Islands;  Tongutabu ;  Tahiti; 
MarquesiHs  Islands. 
2a.   Trnj^rzia  frrruf^inm  dminUi  (Macleay),  1838. 

Distribution:  Sulu  Islands;    Pelew   Islands;  Fiji  Islands; 
Tongatabu  ;  Samoa  Islands ;  Tahiti ;  Paumatu  Islands. 
2b.   Trnp^-zm  frrruginra  Latreille,  1825. 

Distribution:  HchI  Sea;  Zanzibar;    Mauritius;  Seychelles; 
Ceylon;  New  CaliMlunia  ;  Sam(»a ;  Tahiti;  Marriuesas;  Sand- 
wich Islands;  Panama  liay  :  Pearl  Islands;  Acapuh^. 
2c   Trnp*zui  frrrtujintti  guttata  Riippel,  1H30. 

Distribution :  Ke<l  Sea  ;  Seychelles;  Ixx)  Choo;  F^i ;  Samoa 
Islands;  Tahiti. 
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2d.  Trapezia  ferruginea  maculata  (Macleay),  1838. 

Distribution :   Red  Sea ;    Zanzibar ;    Glorioso  Group  and 
Amirantes ;    Rodriguez ;    Ceylon  ;    New  Caledonia ;    Samoa ; 
Tahiti ;  Sandwich  Islands ;  west  coast  of  Mexico :    Socorro 
Islands. 
2e.  Trapezia  ferruginea  areolata  Dana,  1852. 

Distribution :  Ceylon  ;  Nicobares;  Java ;  Celebes;  Amboina; 
Sulu  Sea;  LfOo  Choo  Islands;  New  Caledonia;  Fiji;  Samoa 
Islands;  Tahiti. 
3a.  Trapezia  rufopundaia  (Herbst),  1799. 

Distribution  :  East  Africa :  Dar-es-Salaam ;   Ceylon ;   Tuli- 
corin ;  Java ;  Philippines :  Samboangan  ;  Amboina ;  Samoa ; 
Tahiti ;  Marquesas ;  Sandwich  Islands. 
3b.  Trapezia  rufopunctata  flavopunekUa   Eydoux   et  Sou  level, 

1841. 

Distribution :  Mauritius ;  New  Caledonia ;  Tahiti ;  Sandwich 
Islands. 
4a.  Trapezia  digitalis  Latreille,  1825. 

Distribution:  Red  Sea;  Mauritius;  Marquesas  Islands ;  west 
coast  of  Central  America ;  Panama  Bay  ;  Pearl  Islands  :  Ver- 
agua ;  Cape  St.  Lucas. 
4b.  Trapezia  digitalis  speciosa  Dana,  1852. 

Distribution  :  Mauritius  :  Paumotu  Islands. 
4c.   Trapezia  digitalis  bella  Dana,  1852. 

Distribution  :  Paumotu  Islands. 

Tctralia  Dana,  1852. 

1.   Tetralia  glaherrima  (Ilerbst),  1790. 

Distribution:  Red  Sea;  Zanzibar;  Dar-es-Salaam  ;  11^; 
Natal;  Madagascar;  Nossi  B6 ;  Rodriguez;  Amirantes;  Sey- 
chelles; Southern  India;  Java;  Hong  Kong;  Loo  Chix)  Is- 
lands; Amboina;  New  Caledonia  ;  Fiji;  Tongatabu :  Tahiti: 
Paumotu ;  Marquesas  Islands. 

Qundrella  Dana,  1852. 

1.  Quadrclla  coronala  Dana,  1852. 

Distribution:  Indian  Ocean;  Providence  Island  ;  Sulu  Sea; 
Panama  Bay :  Pearl  Islands,  between  pearl  shells. 
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<  ^rtmnnn  makes  the  following  remarks :  ''  The  distribution 
of  the  Tra|>eziida^  is  very  simple  but  characteristic,  and  agrees 
▼ery  well  with  the  limitations  of  the  modem  geographical 
regions  of  animals.  Wherever  in  the  whole  Indo-Pacific  area 
coral  reefs  are  found,  tliere  are  also  Tra]>ezivhr.  Most  of  the 
species  and  subs|>ecies  extend  over  the  whole  Indo-Pacific 
region,  from  the  Red  Sea  and  East  Africa  to  the  Loo  Choo 
and  Sandwich  Islands,  to  Queensland  in  Australia  and  to  the 
Paumotu  Islan<ls  [and  even  the  west  coast  of  Central  America]. 
Some  forms,  according  to  the  present  data,  seem  to  be  a  little 
more  limited,  for  instance,  Trapezia  frrruginea  (Utitata  has  not 

vet  been  recorded  from  the  Indian,  but  is  found  from  the  Sulu 

• 

Sea  eastwards :  Trapezia  ferrnginen  arcfJata  is  known  eastward 
from  C  eyion  ;  Traf}fzia  digitalin  Mia  only  from  the  Paumatu 
Archi|>elago.  It  is  quite  possible,  however,  that  these  forms 
will  be  discovered  later  in  those  places  where  they  at  present 
have  not  yet  l>e<»n  found.  Some  species  ( 7Va/>#tiVi  digitata 
gpeciiuia  and  (^ladrella  coronata)  have  l>een  found  only  in  few 
isolate<l  i»Iac4>s,  but  these  places  are  so  far  distant  from  each 
other,  that  wi*  can  assume  with  certainty  their  general  distri- 
bution, «»ven  if  they  might  lie  rare  forms. 

At  the  went  coiist  of  Amc^rica  it  is  not  possible  to  distinguish 
any  wt*ll  cimraoteriz.ed  |H*culiar  s|»ecies;  the  four  species  men* 
tiontMl  from  this  region  an*  also  found  in  the  Indo-Pacific 
region.  Therefore,  we  ujust  conclude,  that  the  west  Ami*rican 
Kegion  nM»eivi»d  these  sfHKjies  from  the  Indo-Pacific.  Ifow 
these  forms  wore  able  to  pass  the  barrier  of  the  op<'n  Pacific 
(>ct>an,  can  only  be  guesse<l.  Migration  along  the  North 
Pacific  slion*  lint*  is  impossible,  the*  Tra|>eziida*  being  exclu- 
sively tropiral  forms  ;  the  conditions  of  former  geological  times 
can  not  be  ronsidrn^d,  since  this  faniilv,  as  will  be  seen  im- 
me<liut«*ly,  i**  of  very  rt*cent  age.  Only  onesup|K)eition  remains, 
that  the  Traptziidi9  [M><4m*ss  means  c»f  migration  in  fre<*  swim- 
ming plarictonic  larvie,  which  enable  them  to  reach  insiile  the 
tropics,  the  western  roast  of  America  fn»m  the  Pacific  Islands. 
This,  however,  remains  a  simple  supfHNiition  ;  we  know  noth- 
ing whatev«*r  al>out  the  pro[»agation  and  development  of  the 
Tmpeziidtr  anil  alniut  their  eventual  larva*." 
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Ortmann  believes  that  this  is  also  the  reason  why  so  few 
forms  of  the  Trapeziidae  are  found  in  the  West  American 
region.  After  this  he  makes  some  very  important  remariu 
about  the  geological  age  of  the  Trapeziidse. 

''The  distribution  of  the  Trapeziidse  also  demonstrates  an 
important  fact,  which  is  of  significance  for  the  consideraiioD 
of  the  geological  age  of  this  family.  While  represented  on 
the  western  side  of  America,  it  is  totally  absent  from  the  east- 
ern side,  especially  in  the  West  Indian  Seas,  so  rich  in  corak 
This  fact  is  to  be  considered  still  the  more,  since  the  Weet  and 
Ekist  American  littoral  regions  show  considerable  relationship. 
This  resemblance,  however,  must  be  explained  by  the  former 
history  of  the  American  seas;  that  is,  the  well  known  and 
generally  accepted  union  between  the  Caribbean  Sea  and  the 
Pacific  Ocean,  which  existed  in  the  middle  of  tertiary  time. 
The  fact  that  the  Trapeziidse  were  unable  to  migrate  into  the 
Caribbean  Sea,  indicates  that  the  land  connection  between 
North  and  South  America  was  already  finished  during  the 
time  of  their  origin  or  their  immigration  into  the  West  Amer> 
ican  littoral  region,  preventing  their  further  eastern  advanee. 
From  this  reason  we  have  to  consider  the  Trapeziida^  as  a 
relatively  young  family,  which  can  not  be  older  than  the  for- 
mation of  this  land  barrier ;  that  is,  not  older  than  Middle 
Tertiary  (Miocene),  but  possibly  still  younger. 

"  Especially  the  Trapeziidee  indirectly  prove  that  the  rela- 
tions between  the  tropical  West  Indian  and  tropical  Indo> 
Pacific  faunas  can  only  be  explained  by  a  connection  in  /or- 
mcr  times,  which  does  no  longer  exist,  for  they  demonstrate 
that  a  group  of  animals,  arising  in  the  Indo-Pacific  region 
after  its  isolation  in  its  present  form,  and  which  seems  to  have 
the  power  to  pass  over  extensive  areas  of  the  sea,  was  unable 
to  reach  the  eastern  American  region.  The  Trapeziidse  coold 
pass  the  barrier  of  the  open  Pacific  and  thus  reach  the  west- 
ern coast  of  America,  but  they  could  not  enter  the  Atlantic 
Ocean ;  on  one  side  they  were  prevented  by  the  Isthmus  of 
Central  America,  on  the  otiier  side  they  could  not  pass  the 
southern  point  of  Africa,  which  is  doubtless  caused  by  the 
prevailing  conditions  of  temperature  in  that  region." 
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The  geoiiml  distributioD  of  Pocillopora  and  the  TrapeziidsB 
in  the  Indo-Pacific  region,  can  only  be  explained  by  a  former 
Uukl  connection  of  this  region.  Let  us  suppoee  for  one  moment 
that  the  Pacific  Islands  had  been  elevated  gradually  by  vol- 
canic  activity,  how  was  it  possible  that  Pocillopora  and  at  the 
tame  time  the  Trapeziidse  reached  all  these  islands?  There 
were  no  corals  or  Trapeziid®  near  these  islands  which  were 
elevated  from  the  ocean.  If  we  consider  the  Pacific  Islands  as 
the  remains  of  a  former  Pacific  continent,  we  have  no  difficulty 
whatever  in  explaining  the  general  distribution  of  Pocillophora 
and  the  TrapeziidsB.  Both  are  of  recent  origin  (miocene)  and 
demonstrate  that  the  Pacific  continent  must  have  still  existed 
just  before  this  time.  I  have  shown  that  the  Gal&pagos  Is- 
lands were  separated  from  Central  America  during  the  miocene, 
and  the  geology  of  the  Fiji  Islands  shows  that  the  first  sedi- 
mentary strata  are  also  miocene. 

We  may  now  examine  the  distribution  of  a  family  of  Decap- 
ods, the  Aiyidx,  which  is  confine<l  to  the  fresh-water.*' 

Geographical  DiMribxdion  of  the  Decapod  Family  Atyidx  Kingdey. 

ATYID.E. 
Hiphf^arU  V.  Martens,  1872. 

1.  Hiphfpcaris  eUmgata  (Gu^rin),  1857. 

Distribution:  Fresh-waters  of  the  Antilles;  Cuba;  Ilayti ; 
Dominica ;  San  Domingo. 

2.  IHphocnris  ctnnprritm  (de  Haan),  1849. 

Distribution  :  Fresh-water  of  Australasia  ;  Japan  :  Yoko- 
hama, Tokio  ;  Island  of  Adenare,  near  Floros;  Queensland: 
Burnett. 

TVtpglocarU  Dorm  i tier,  1853. 

1.  Tritffloairi*  tchmuUi  Dormitzer,  18r>3. 

Distribution  :  In  tlu*  waters  #f  the  caves  of  Carniola;  caves 
of  Kum|M)lf  and  (iurk  (Dormitzer). 

••  Ortmaon.  Arnold  K  A  Htody  of  %h%  ^jmmaMXc  uid  GoofimpkWal  I>ia(Hbo* 
lUm  of  th«  Iiwmpod  Faimly  Atjidap  lUoffOcj.  Proc.  Acsd.  Nftk  fld.  PIOW., 
ISM.  p  SIIT^IS. 
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Atyaephyra  Brito-Capello,  1866. 

1.  Aiyaephira  deemarestii  (Millet),  1832. 

Distribation :  Fresh-water  of  southern  Earope. — Portugal : 
Coimbra;  Southern  and  Western  France;  Corsica;  Sicily; 
Dalmatia. 

Oaridina  Milne-Edwards,  1837. 

1.  Caridina  typxis  Milne-Edwards,  1837. 

Distribution :  Fresh-water  of  the  islands  of  the  Indian  Ocean 
and  of  Indo-Malayasia ;  Mauritius;  Rodriguez;  Seychellee; 
Siam ;  Flores;  Timor;  Saleyer;  Celebes;  Amboina;  Loo 
Choo. 

2.  Caridina  americana  Gudrin,  1857. 
Distribution:  Cuba;  Dominica. 

3.  Cardinia  brevicarpalis  de  Man,  1892. 
Distribution :  Celebes  ;  Amboina. 

4.  Cardinia^weberi  de  Man,  1892. 

Distribution:  Sumatra;  Java;  Saleyer;  Celebes;  Flores. 
5    Cardinia  japonica  de  Man,  1892. 
Distribution :  Japan  :  Kagar,  Hayagana. 

6.  Cardinia  pareparensis  de  Man,  1892. 
Distribution :  Celebes. 

7.  Cardinia  timarensis  de  Man,  1893. 
Distribution  :   Timor. 

8.  Cardinia  pannrostris  de  Man,  1892. 
Distribution :  Flores. 

9.  Cardinia  richtersi  Thallwitz,  1891. 
Distribution :  Mauritius. 

10.  Caridina  laei-is  Heller,  1862. 
Distribution  :  Java. 

11.  Caridina  vuiUidetitata  Stimpson,  1860. 
Distribution  :  Bonin  Island  ;  Celebes. 

12.  Caridina  africana  Kingsley,  1882. 
Distribution:  S.  Africa:  Zulu  Land. 

13.  Caridina  fonarum  Heller,  ft67. 
Distribution:  Persia:  Schiraz. 

14.  Caridina  sei^raiirostris  de  Man,  1892. 
Distribution  :  Flores ;  Salever  ;  Celebes. 
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15.  Caridina  ivycti  (Hickson),  1S88. 

Distribution :  From  East  Africa  to  Eastern  Australia. — East 
Africa;  Dar-es-Salaam ;  Ceylon;  Celelies;  Saleyer;  Flores; 
Timor;  Queensland:  Burnett. 

16.  Gtridina  nihAiat  (Koux),  1H33. 

Distribution:  Northern  Africa  :  Nile:  Algiers;  River  Macta 
near  Oran. 

17.  Oiriditui  rfrnndiroitlri»  Stimpson,  ISOO. 
Distribution  :  liOo  Clioo  Islands. 

18.  Varidina  f^ninlintnirlit  do  Man,  1892. 
Distribution:  Sumatra;  (elebes;  Saleyer;  Flores. 

19.  Curiditui  ninyhnleu^U  i  >rtmann,  1894. 
Distribution:  (evlon. 

20.  ikiridinn  hrrvin^Mrin  Stimpson,  1860. 
Distribution:  I.<oo(*b(M». 

21.  (Airidina  iHtMdtlut  Kingsley,  1896.* 
Distribution:  Southern  (alifomia. 

Ahi^dda  Randall,  1839. 

1.  Atiftddn  j>f>timirim  F.  Milller,  18S1. 

Di.Mtribution  :  Brazil :  Itajahy. 

2.  Atyoidfi  hi^uhilit  Randall,  I8:t!». 
Distribution:  Hawaiian  Islands ;  Oahn  ;  Tahiti. 

Atyit  I^each,  1817. 

1.  Atyn  mnl itrrrhjtijt  dv  llaan,  1S|!». 

DistributKin :  FreMJi-water  (il*  the  Indian  Arch iiielago;  Su- 
inatra ;  Java;  Hatjan ;  Hali ,  CVleln^s;  Saleyer;  Ceram ; 
Timor;  Flon*.**,  Amboina :  Phili|i|iint*  Islands:  Samar. 

2.  Attj*i  tjdnifff^  N<»w|M)rt,  1M7. 

Distribution:  YVim  n^Hrirji  rtprfMuU  A.  iwdlurcmttU  in  tht 
frf*h'U*ttrr  nf  ih*  Puriflr  iMhtnds  ;  rhili|i|iine  Islands  ;  Caroline, 
Fiji,  Samoa  I^lantN. 

3.  -Ify'i  hniirnntrtj*  di?  Man,  1M»2. 
Di^^tribution  :   FlorfM,  Timor;  Amboina. 

?4.  /If'/*!  ntttnfiinhu'ta  A.  Milne-Kd wards,  iNVI. 

•  A(ldff«l  br  I'ruf.  KiiiffeUj. 


872  The 


Distribaiion :  New 
?5.   ^/j^  ro&tMto  A.  Milne-£dwmrd%  1864. 
Distribution :  New  Caledonia. 

6.  Atya  9cabra  Leach,  1816. 

Distribution:  Fresh-water  of  Central  America  and  tlie 
West  Indies  and  the  Cape  Verde  Islands. — ^Mexico ;  Nicaragua; 
Cuba;  Hayti;  Jamaica;  Dominica;  Martinique;  Tobagoi^— * 
Cape  Verde  Islands ;  San  Nicolao ;  San  Jagoa 

7.  Atya  gabonetma  Giebel,  1875. 
Distribution :  Gaboon  ;  Orinoco. 

8.  Atya  crasaa  Smith,  1871. 

Distribution :  Nicaragua  ;  Mexico :  Presidio. 

I  have  to  thank  my  friend,  Dr.  Ortmann,  for  calling  my  at> 
tention  to  this  paper.  I  make  the  following  quotations  from 
it :  "  Some  species  of  Atyidss  were  formerly  considered  to  be  marine 
animxds;  there  is  now  no  doubt  thai  this  family  cotitains  arUjf 
fresh'waier  forms,  TJiis  family  is  probably  one  of  the  mod  prim' 
itive  groups  of  Decapods  living  in  fresh-waJter^  having  immigraied 
at  an  early  geological  period"    (Italics  are  mine). 

'*  The  geographical  range  of  the  Atyidse  embraces  the  whole 
of  the  circum* tropical  parts  of  the  world,  members  of  the  fam- 
ily being  recorded  from  all  the  localities  explored  within  theee 
limits.  Only  in  two  localities  does  the  range  exceed  the  true 
tropics ;  in  Japan,  where  it  extends  as  far  north  as  Tokio,  and 
in  the  Mediterranean  province,  where  it  extends  northward  to 
Southern  France  and  Southern  Austria."  The  description  by 
Kingsley  of  Caradina  pasaden^  from  Pasadena,  California, 
since  Ortmann  wrote  these  words  hardly  makes  necessarj'  a 
modification  in  them,  for  Southern  California  is  sub-tropical 
in  its  temperature.     (Kingsley). 

"  The  most  primitive  genus,  Hiphocaris,  shows  a  distribution 
the  peculiarity  of  which  can  only  be  understood  by  supposing 
that  the  range  of  this  genus  was  formerly  a  more  extended 
one,  but  that  in  mo^t  parts  of  the  world  the  representatives 
were  exterminated.  Only  three  species  survived,  one  of  which 
lives  now  in  the  fresh-waters  of  the  West  Inclies,  the  other  in 
Indo-Malaysia,  from  Japan  to  Australia,  and  the  third  in  New 
Zealand.     The  closely  allied  genus  Troglocaris,  the  only  spe- 
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ciee  of  which  might  be  regarded  as  a  fourth  form  of  Xipho* 
caris,  lives  in  the  subterranean  waters  of  Carinola,  a  perfectly 
isolated  locality  in  no  way  connected  with  the  others  named. 
The  third  primitive  genus,  Atyaephyra,  is  found  near  the 
locality  of  Troglocaris  on  the  northern  borders  of  the  Medit- 
erranean Sea.  The  scattered  localities  at  which  are  found  the 
species  of  these  three  genera  forming  the  subfamily  Xipho- 
carinw  are  no  doubt  the  remains  of  a  more  universal  distribu- 
tion in  former  times;  the  species  now  living  show  the  charac- 
ter of  true  survivals." 

"In  the  subfamily  Atyiuae,  the  genus  Atyoida  shows  a  sur- 
vival character  similar  to  that  of  the  Xiphocarin®,  being 
recorded  from  the  Sandwich  Islands,  Tahiti  and  Southern 
Brazil.' 

"  The  genus  Caridina  appears  to  be  nearly  a  circumtropical 
one.  Its  range  is  divided  into  two  very  unequal  parts;  the 
one  comprising  the  West  Indies  [and  California]  and  contain- 
ing only  one  [two]  s|HH:ie0»  the  other  comprising  a  continuous 
area  of  the  Old  World  and  containing  at  least  nineteen  other 
species.  This  area  extends  from  South  Africa  along  the  east 
coast  to  the  southern  borders  of  the  Mediterranean  Sea  and  to 
Persia,  crossing  the  islands  of  the  Indian  Ocean  and  Indo- 
Malaysia  to  Japan  and  Australia.  It  is  very  probable  that 
further  investigations  will  prove  that  the  range  of  (Mrlditui  is 
a  somewhat  different  one,  since  fresh-water  Crustacea  of  smaller 
size  are  mostly  neglected  by  collectors,  and  the  fauna  of  the 
fresh-waters  of  most  tropical  countries  are  very  little  known.'* 

"  The  distribution  of  the  mont  extreme  genus  of  the  family 
Atya  is  somewhat  similar  to  that  of  Caridina.  It  is  found, 
like  the  latter,  in  the  West  Indies  and  Indo-Malaysia,  but  there 
are  some  modifications.  One  M[>ecieM  is  known  from  West 
Africa,  which  is  identical  with  another  describe<l  from  tlie 
Orinoco,  and  there  is  recorded  one  s|H*cie!<  from  the  Ca[>e 
Verde  Islands,  identical  with  the  common  West  Indian  form." 
"The  other  range  of  the  genus  Atya  extc^ndn  over  the  islands 
of  the  Pacific  from  Sumatra  to  the  Samoan  Islands '*  [and 
westeni  (*>entral  America]. 

"The  conditions  of  geographical  distribution  of  the  Atyid» 
are  as  follows  : — 


874  The  Ameriean  Naturalid.  [Oetcb«r, 

1.  The  Atyidse  can  not  endure  cooler  climates  (climatic  bar- 
riers), 

2.  They  are  true  fresli-water  animals  (oceans  and  tracts  of 
land  without  water  form  topographic  barriers). 

3.  Being  animals  of  an  ancient  type,  they  are  probably  re- 
stricted by  the  occurrence  of  other  fresh-water  animals  {brono- 
mic  barriers). 

4.  The  faculties  of  distribution  are  very  limited. 

The  Atyidse  are,  therefore,  confined  to  the  fresh-waters  of 
the  tropics  and  subtropics ;  the  distribution  of  the  genera  and 
species,  especially  of  the  more  primitive  ones,  shows  a  remark* 
able  character  of  survival.  Only  Caridiua  and  Atya  are  of  a 
more  recent  character,  extending  over  continuous  areas  within 
the  tropics.  Because  of  the  antiquity  of  the  family  it  has  no 
relations  among  the  recent  forms  of  the  littoral  regions  of  the 
tropical  seas." 

The  following  conclusions  can  be  drawn  from  thedistribution 
of  the  Atyidee.  The  distribution  of  Cardinia  shows  that  there 
must  have  existed  a  land  connection  between  Africa,  the  Mas- 
caren  Islands,  the  Seychelles,  Persia,  Ceylon, the  Sunda  Islands, 
the  Mollucas,  Siam,  the  Loo  Choo  Islands,  Japan  and  the  Be- 
nin Islands,  and  between  the  Mollucas  and  Australia. 

The  distribution  of  Atya  shows  that  this  land  area  extended 
over  the  Philippine,  Caroline,  Fiji  and  Samoa  Islands,  and  the 
presence  of  Atyoida  hisnlcaia  on  the  Society  and  Sandwich  Is- 
lands, proves  that  this  land  extended  also  to  these  islands  and 
probably  also  to  the  west  coast  of  America  {Aiya  scabra  Mex- 
ico, Nicaragua  Baur).  The  presence  of  Cardinia  paredena 
Kingsley,  in  Lower  California  is  another  proof  of  this  connec- 
tion. The  presence  of  Atya  scabra  on  the  Cape  Verde  Islands, 
and  of  Atya  gahonensis  in  Gaboon  and  the  Orinoco,  can  only 
be  explained  by  a  former  connection  of  Africa  and  America 
(Ortmann). 

Geographical  IHstrihution  of  the  Form  iridic  of  the  Pacific  Ocean. 

The  Formicidie  are  a  very  old  group.  Their  first  remains 
have  been  found  in  the  lowest  Jurassic:  Palxomyrmei  prodro- 
mns  Ileer,*^  Lower  Lias  of  Schamblen,  Canton  Aargau,  Swit- 

"  Ileer  (>.  Die  Urwell  der  Schweiz.  Zurich..  1865,  p.  91 
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zerland.  In  tlie  lower  Purbeck  of  Durcllestone  Bay,  England 
occur  Forniicium  hroiliei  Westwood.and  Mifnuecinm  lucri  West- 
rn'ood,**  and  several  forms  have  been  described  from  the  Kim- 
meridgeon  of  Solnhofen,  Bavaria.  Very  rich  are  the  Amber- 
Beds  of  the  lower  Oligocene  of  the  Samland,^  nortli  of  Kiinigs- 
berg,  and  the  well-known  Florissant  Beds  of  Colorado.  Scud- 
der  remarks,  that  about  one-fourth  of  all  the  Insects  from 
Florissant  are  ants,  more  than  40(K)  specimens,  representing  34 
genera  and  170  fossil  .species.  Among  Miocene  localities  may 
be  named  Oeningen  in  Baden,  and  Radoboj  in  Croatia.* 

I  now  give  a  list  of  the  distribution  of  the  FomiiridK  of  tlie 
Pacific  Ocean,  from  Ihering,'*  with  some  additions  from 
Emerv*^  and  Smith.*  Manv  of  the  additional  localities  have 
been  kindly  supplied  by  Mr.  Theo.  Pergande  of  the  Depait- 
ment  of  Agriculture,  Washington. 

Familv  FoKMirin.K, 
Subfamily:  /*'/nrrimr  Mayr. 

1.  I'unern  insulaua  Mayr.     Samoa. 

2.  Pnuftn  sp.  atr  rohtracta  I^atr.    San<lwich  Islands. 

3.  I'nnrrn  ciutnneo  Mayr.     Now  Zealaml. 

1.  Kctntnvnua  mttallicum  Smith.     Sanu»a,  Australia. 

2.  FxUittnnma  mnt/ri  Emery.      New  Zealand  (or  Australia?). 

3.  EcUiUnuma  frrntmii  Forfl.     Ni»w  Zealand. 

1.  AmitltijHPUf  cf]ihalt4fM  SiuiXh.     New  Zealand. 

2.  Amhli/jHiUf  Muudrrtiii  Forel.     New  Zi*aland. 

1.  Ijept*tffrny9  htsulnrU  Smith.     Sandwich  Islands. 

■*  W««t«(Mid  J .  O    CocilrilMiiifNis  to  f<Mil  mtorooliifT.      (^uart.  Jouin.  <icol. 

Hoc.  X.  I'l*.  a*«H.:{v3.  »(!((.  sv6.  ih:>i 

"•Majr.  <fu»uv  I.«<i|Hild.  IHr  AmriMn  <ls  ItolciK-hcn  iWrnMfiM  Mil  Kki, 
Hpirvn  ftuf.  'i  Tftfrln.  '  llritraKi*  t  N'Miirkuntlr  rrctivcn*  !•.  |»|i.  4,  KU,  (10 ), 
Ub.  .'>.  4-*  K<4ii|pi>M>rir.  IWVh 

**  Ma?'- ^'^'*^  I'^^'P"^^-  Vi»rUu6fv  Siudirti  iib«r  dU  KAil«»h(iJ-F<«niuci«lrfi 
JftliHMMh  t).  k   k  Rwluff.  lUirbaAiuUlt,  lid.  XVII.  p.  47 -^k*.'.  Tftf.  I.  18S7. 

**  IkrriiiK,  II  Tiifi.  IKc  Aiutfiani  vmi  Kin  (inuidc  Sul  licrlinrr  f^olom.  Ml*- 
dir.  M   XXXIX.  in'.  4:i4  434.  \^H. 

'^  KmrfT.  (*  Nitticv  Mir  iiurlfjUM  Kounufti  d«i  11m  (j»U|«fui.  Add.  Hoc. 
Enfom.  Krttfirr.  vol    LXII.p   roUVJ.  I*«l<3 

•"Hmiib.  Krvd.     [lljiii«f»o|>i«rft  <iAlD|«cua]      IVoc.  Zool.  Hoc.  p.  S8,  lf77. 
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1.  Odontom<ichu8  hssmatodes  Linn.  Tonga,  Samoa,  Fiji, 
Borneo,  Java,  Celebes,  Ceylon,  Amboina,  Australia,  Guiana, 
Columbia,  Mexico,  Texas,  Florida. 

2.  Odontomachus  angulatus  Mayr.     Fiji  Islands. 

3.  OdorUomdchuB  bauri  Emery.    Gal&pagos  Islands. 
1.  Anochetns  grssffei  MsLyr.    Samoa. 

Subfamily :  Mymiicinx  Mayr. 

1.  Stnimigenis  antardica  Forel.     New  Zealand. 

2.  Strumigenis  godeffroyi  Mayr.    Samoa. 

1.  Oredognaihus  antennatua  Smith.     New  Zealand. 

2.  Oredagnathua  perplexus  Smith,     New  Zealand. 

1.  MonoTiiorium  pharaoiiis  hinn.  Samoa,  Australia,  Chile, 
La  Plata,  India,  Singapore,  Batavia,  Manilla,  Ceylon,  Brazil, 
Eastern  and  Southern  States,  N.  A.,  Egypt,  Cape  Colony,  Italy, 
France,  South  Germany,  England. 

2.  Monoiiwrium  speculare  Mayr.  Samoa,  Tonga,  Borneo, 
India. 

3.  Monomorium  antardium  White.     New  Zealand. 

4.  Manoniorium  mteri  Forel.     New  2^1and. 

5.  Monomorium  smithii  Forel.     New  Zealand. 

1.  Cardiocomhjla  nuda  Mayr.     Fiji,  Samoa,  Tonga,  India. 

1.  Tctramoriuvi  pacificum  y/layr.     Tonga,  Samoa. 

2.  Trtrnmorium  aimillimum  Smith.     Samoa,  Java. 

3.  Tetramorium  (origanum  Mayr.     Tonga. 

4.  Tttramorittm  gnineense  Fabr.  Fiji,  Tonga,  Sandwich  Is., 
Galapagos  Island,  Manilla,  Sidney,  Madagascar,  Cuba,  S. 
Domingo,  California. 

1.    Vnllenhitvia  mnunms  Mavr.     Samoa. 
1.  Huberia  atriata  Smith.     New  Zealand. 
1.  Siplenojmn  griniuata  Fabr.      New  Zealand,  Tahiti,  Sand- 
wich Islands,  Chile,  La  Plata,  Brazil. 

1.  Phfido/e  luegacepliala  Fabr.  Sandwich  Islands,  Ceylon, 
Madeira,  Bahamas,  Brazil. 

2.  Pheidoir  stj-ftpinosa  Mayr.     Samoa,  Ellice  Islands. 

3.  Pheidole  nmhonata  Mayr.     Samoa,  Tonga  Islands. 

4.  Plteidnle  oceanica  Mayr.     Samoa,  Tonga,  Ellice  Islands. 
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Subfamily  Ddichoderinsc. 

1.  TnpiNoma  melatiocrphala  Fabr.  Samoa,  Tonga,  Galapa- 
gos Islands,  Singa|>ore,  Cayenne,  West  Indies,  Madagascar. 

1.  Ilcujiolrpis  ffraciliprs  Smith.  India,  Singapore,  Celebes, 
China,  Australia,  Samoa,  Tonga,  Kllice  Islands,  Chili. 

1.  Trrhnoini/rtHrjr  alhijpfd  Smith.  Ceylon,  Sunda  Islands, 
Samoa, Tonga,  India,  Hong  Kong,  Papua. 

1.  Tridomitrmfj  grncUU  Lowne.    Samoa,  Australia. 

2.  Triilomi/rmfx  rufoniger  Ix>wne.     Samoa,  Australia. 

Subfamily  UampoNoiina  Forel. 

1.  (atn/HfUfttfis  uorn'hoUandim  Mayr.  Australia,  Samoa, 
Tonga,  El  lice  Inlands. 

2.  r<imp</fi'//iM  mWd/iij  Mayr.     Fiji  Islands. 

3.  (JamiMmtptus  lav^hmtus  Mayr.     Fiji  Islands. 

4.  OnmjHntiftHjt  m-hmfltzi  Mayr.     Fiji  Islands. 

5.  (amjHmndijt  ^ex*jutt<itit4f  Vahv.  Sandwich  Islands,  South 
America,  If^land  of  Santa  Cruz.  \Ve»4t  Indies,  Canary  Islands. 

6.  (  htnpnnntuM  }>tillni^  ihiWl,    ToDga  Islands. 

7.  (>5rim/>';iio/fM/Ki//#V/ii#  Smith.     Fiji,  Tonga,  Samoa  Islands. 

8.  f  amponotus  mhtU id  t^miXh.     Fiji  Islands. 

0.  (hmi»*mf»tuji  $rnrx  Smith.  GaI«ipagos  Islands,  Hmzil, 
Ct^ntriil  .Vmerica,  Mexico. 

10.  Otmft^mtptuM  pitinun  Smith.     Gala^mgos  Islands. 

11.  ( \intpnuotnn  maciUnttiM  Siniih,     <taliipagos  Islands. 

12.  ('nmfHutotmi  prrfi/riuiiji  Kinery.     (talapagos  Islands. 

1.  <  W/»/#<i;i#M  #//7i/4f/«r  Mayr.     Fiji  I.nlands. 

2.  Odff^f'fpi'i*  rnrinaia  Mayr.     Fiji  Islands. 

3.  0*lt^>*»piin  ttrtattii-n  Mayr.     Fiji  Islands. 

4.  <v,/#,/#*/;)jrM  uuft'ifrnuM  .Mayr.    Tonga  Islands. 

5.  (Vi/o/>'rpi>i  r/iFiirrt  Mayr.     Tonga  Inlands. 

G.  Cof'pfHtptiiJ*  rufiffotijf  Smith.  Tonga,  Fiji,  Molluccan  Is- 
lands. 

1.  I^nv'f'pin  viritluhi  Nyl.  Tonga,  Samoa,  Kllice  Islands, 
Australia,  MudHgajtcar.  Texas. 

2.  iWnnltpiji  Innificnrnu^  \jkiT,  Samoa,  Chile,  Senegal,  N. 
America,  Hatavia,  (  eyion.  Mexico,  Cuba,  Madeira. 

3.  iWnnhpiji  clandrMitm  Mayr.    Sandwich  Islands,  Java. 
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I  have  very  little  doubt,  that  on  many  groups  of  Islands,  on 
which,  80  far  as  I  know,  no  Formicidae  have  been  recorded, 
they  will  be  found,  when  these  Archipelagos  will  be  thoroughly 
examined ;  for  instance  the  Pelew  and  Marianne  Islands,  the 
Carolines,  the  New  Hebrides,  the  Cook,  Paumatou,  Marquesas 
and  Juan  Fernandez. 

It  is  quite  evident,  that  this  distribution  of  the  Formicidm 
cannot  be  explained  by  accidental  introduction.  Also  here  we 
are  forced  to  accept  a  former  Pacific  Continent 

The  Fiji  Islands  have  four  endemic  species  of  Camponotus ; 
three  of  Colobopsis;  one  of  Odontomachus ;  the  Tonga  Islands 
one  endemic  species  of  Camponotus ;  two  of  Colobopsis,  one  of 
Teiramorium;  the  Samoa  Islands^  one  endemic  species  of  Ano- 
chetuSy  one  of  Stmmigenys  and  one  of  VolUnhovia ;  the  Sand- 
wich Islands  one  endemic  species  of  Ponera^  and  one  of  Lepiog- 
enys ;  the  Galapagos  Islands  three  endemic  species  of  Camponohts^ 
and  one  of  Odontomachns, 

The  Fiji,  Tonga  and  Samoa  Islands  have  in  common  one 
species  of  Campoiiottis  and  one  of  Cardiocondgla  (also  found  in 
India);  the  Samoa,  Tonga,  Ellice  Islands  and  Australia  one 
Camponotus;  the  Fiji, Tonga,  Moluccan  Islands,  one  CobApopms; 
the  Sandwich  Islands  and  Java,  one  I^cnolepis;  Samoa  and 
Australia,  two  Tridomyr^iej-y  one  K<*intoinina ;  Samoa  and 
Java,  one  TdraDiorinm;  Samoa  and  Ellice  Islands,  one  PheidoU: 
Samoa  and  Tonga  Islands,  one  Pheidole  and  one  Teiramorium: 
Samoa,  Tonga,  Sunda  Islands,  Ceylon,  Indi  ,  Hong  Kong, 
Papua,  one  Technomyrmcjc ;  Tonga,  Samoa,  Borneo,  India,  one 
MommioriiDti :  Samoa,  Tonga,  Ellice  Islands,  one  yV*<i<i'»/<- ; 
India,  Singapore,  Celebes,  China,  Australia,  Samoa,  Tonga, 
Ellice  Islands,  Chile,  one  Plagiolepis;  one  Tahiti,  Sandwich 
Islands,  New  Zealand,  Chile,  La  Plata,  Brazil,  one  Solenopsis, 

Distribntion  of  Laccriilia, 

We  shall  now  examine  the  distribution  of  some  genera  of 
Lizards;  the  data  are  from  Boulenger.'* 

**  Boulenger.  G.  A.      Cftt.  Lizards  Brit.  Mus.  (2nd  edit.),  rol.  I,  pp.  147-16«» 
162-168.     LondoD,  1885. 
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Fa  rn  i  1  v  Uerkon  iV/« . 
iithyra  (iray. 

1.  Gfh\(ra  mntilata  Wiegm.  Mascarene  Inlands:  Mauritius 
and  Rodriguez;  Seydielles;  O^ylon;  Birma,  Pegu;  Malay 
Peninsula;  Indian  Arcliipelago;  Pliili[»pine8:  Negros;  Celebes; 
Timor  I^ut;  New  Guinea. — Western  Mexico:  San  Bias  and 
Presidio. 

2.  (ifhyra  itceauicn  Lesson.  Moluccas ;  New  Guinea ;  Admir- 
alty Inlands:  Wild  Island;  Solomon  Islands:  Faro  I.;  Short- 
land  Islands ;  lA)rd  Howe's  Island  :  Fiji  Islands;  Tonga  Islands : 
Tongatabu  ;  Samoa  Islands;  Savage  Island;  liarotonga  Is- 
land. 

3.  f/c %r/i  rrmu- Girard.  Loyalty  Islands;  New  Hebrides: 
Erromango;  Fiji  Islands;  Norf<ilk  Island. 

4.  Gfhyra  hren^Htlniatn  PetiTs.     Pelew  Islands. 

5.  Gfhgra  injt  film  flit  it  \ri\Til.     Sandwich  Islands. 

6.  (ifhyra  luiilnltt  A.  I)um.     New  (luinea. 

7.  Gehyra  rar'fyntn  I>um  iV  Hibr.  Islands  of  Torres  Str. ; 
Murray  Island;  Snndav  Island:  Australia:  Champion  Bav, 
Houtnmn's  Abrolhos,  iVak  I>owns. 

8.  G'hyrtt  nuntmlin  (iray.  Australia:  Swan  River,  Port 
Essington,  IN>rt  I>arwin. 

iVrorhinis  Uouletiger 

1.  PerttcliiniM  nhh A  A.  Ihitu.     Philippines:  Min<lanaa». 

2.  P'nprhinijtfjiiritth'i'i  lliiulvuf^.  Nt*w  Hebrides :  Krromango. 

3.  iWipchiniA  dtpr»s9Hn  Fischor.     <  arolines:  Ruk  Island. 

4.  iWffrhiriiM  miiriiltitujt  VinvUt'T.     Carolines:  Pona|»e. 

5  iWtfchinm  M'utf  lltituM  ViiivUvT.  Greenwich  Island,  south  of 
Carolines. 

L^jtitlifilnrtylus  Fit/i  nger. 

1.  I^pidodiu'tylu*  itnnmtincuj*  lieddoUH*.     Southern  India. 

2.  I^ffidttiiiiityhiit  rrtfinttitniis  Ik>ulen^t*r.     Cevloii. 

3.  hind'HhirtyhiM  hiytihriit  Ihuu.  K^  Bibr  Malay  IVninsula  ; 
Celel>4*s ;  AmUivna;  Murrav  Inland;  Pt*h*w  Islands;  New 
Hebrides,  Fiji.  Society  Inlands:  Tahiti;  NIand  of  Vati,  South 
Pacific. 
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4.  Lepidodadylus  labialis  Feiers.    Pbilippines:  Mindanao. 

5.  Lq)idodcLctylus  pulcher  Bouleng.    Admiralty  Islandtf.         * 

6.  Lepidodactylus guppyi  Bouleng.    Solomon  Islands:  Faro  L 

7.  Lepidodactylus  crepusadarie  Bavay.     New  Caledonia. 

8.  Lepidodactylus  cyclurm  Giinther.    New  Caledonia. 

9.  Lepidodactylus  sauvagii  Bouleng.     New  Caledonia. 

There  can  be  little  dpubt  that  the  Geckonidse  are  a  very 
old  family  of  the  Lacertilia,  which  go  back  at  least  to  the  lower 
Cretaceous,  if  not  to  the  upper  Jurassic.  The  distribution  of 
the  genera  enumerated  is  very  instinctive. 

Gehyra  muiilata  Wiegm.  extends  from  the  Mascarene  Islands 
to  the  Seychelles,  Ceylon,  to  the  Malay  Peninsula,  Indian 
Archipelago,  Philippines,  Moluccas  and  New  Guinea ;  it  also 
occurs  in  western  Mexico.  This  distribution  again  shows  thai 
there  has  been  a  land  area  reaching  from  the  Mascaranes  to 
New  Guinea.  The  next  species  Oehyra  oceanica  Lesson  reaches 
from  the  Moluccas  eastward  to  the  Cook  Islands  (RarotongmX 
being  found  on  the  Admirality,  Solomon,  Fiji,  Tonga  and 
Samoa  Islands,  Savage  Island  and  Lord  Howe's  Island.  Gehyra 
voraz  Girard  extends  this  area  to  the  New  Hebrides,  the 
Loyalty  Islands  and  Norfolk  Island ;  Gehyra  brevipalmaia  to 
the  Pelew  group  and  Oehyra  intularie  to  the  Sandwich  Islands. 
This  distribution  can  only  be  explained  by  a  former  Indo- 
Pacific  Continent  extaading  from  Malaysia  to  the  west  coast  of 
America. 

The  distribution  of  the  species  of  Perochirus  Boulenger  and 
Lepidodactylus  Fitzinger  give  new  proof  for  the  former  exist- 
ence of  this  continent. 

Family  Scincida. 

The  family  Scincidse  contains  several  genera,  showing  a 

very   interesting  geographical  distribution*      These  genera 

are  Lipinia  Gray,  Emoa  Gray  and  Ablepharus  {A,  botUonii 

Desjard). 

Lijnnia  Gray. 

L  Li}njiia  sevipfTi  Veievs.     Philippine  Islands:  Mindanao. 
2.  Lijnnia  ptilchdla  Steindachu.     Philippine  Islands. 


"  Boulenger,  G.  A.     Catalogue  of  Lizards.     Brit.  Mus.  (Sec.  Ed.)*  vol.  Ill,  pw 
253-266,  p.  2W-2W,  p.  34(^-;i4M.     London,  1887. 
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3.  Lipinia  vuUdnka  GirtLid.  Philippine  Islands:  Caldera, 
Mindanao. 

4.  Lipinia  virrtis  Peters.    Southeastern  New  Guinea. 

5.  Lipinia  anotis  Bouleng.    Solomon  Islanda 

6.  Lipinia  nodua  Lesson.  .New  Quinea,  Fiji, Tonga,  Samoa, 
Society  and  Sandwich  Islanda 

Emoa  Gny. 

1.  Emna  cyanura  Lesson.  Moluccas;  Ternate,  Mysol,  Timor 
Laut;  New  Guinea:  Admiralty,  Solomon  Islands,  New  He- 
brides, Fiji,  Savage  I.,  Samoa,  Rarotonga,  Cook's  Islands, 
Tahiti. 

2.  £inoa  mi tvirft  Bouleng.    Admiralty  Islands:  Wild  Island. 

3.  EmiM  cyanogadrr  Lesson.  Moluccas,  New  Guinea,  Murray 
Island,  Duke  of  York  Island,  Solomon  Islands  and  New 
Hebrides. 

4.  Emoa  MtnoermM  A.  Dum.  New  Hebrides,  Fiji,  Tonga  and 
Samoa  Islands. 

5.  Emoa  calliMicta  Peters  &  Doria.     N.  W.  Guinea :  Soron. 

6.  EnuHi  iitrocftMaia  Ix*sson.  Philippines,  Celebes,  Moluccas, 
New  (iuinoa,  Santa  Cruz  and  Caroline  Islands. 

7.  Eiwta  hatiflinii  Dum.  A  Bibr.  Celel>e8,  Moluccas,  New 
Guinea. 

8.  Am^Hi  tim/'f/K/rryimSteindachn.     Singapore. 

9.  Eint»a  nitjrti  Hombr.  it  lacq.  Caroline  Islands,  New 
Ireland,  Solomon,  Banks's,  Fiji  and  Samoa  Islanda 

10.  EmsHi  atUffrrm  Steind.     Fiji  and  Samoa  Islands;  Savage 
Island. 

11.  Kinwi  i>iirift*ilis  Votern.     Ik>meo :  Sarawak* 

12.  Km*»ajrrdnnitinn  Stoliczka.     Pinang. 

18.  Em'^i  f'rn'icqui  Peters.     Gaboon,  Camaroons. 

AhlrpharuM  btniionii  Detjard* 

1.  h,Htnnii  Desj.  Mauritius,  Zanzibar,  Mozambique,  Com- 
oro  IsIiuhU 
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2.  A.  boiUonii  poedlopleurus  Wiegm.  Peru :  Fisacoma  Is- 
lands; Puna  Island,  Gulf  of  Guayaquil;  Sandwich  Islands; 
Savage  Island ;  Aldabra  (Stejneger).^ 

3.  A.  boutonti peronii  GoctesLM.  Java;  Timor;  Timor  Laut; 
Amboina;  Fly  River,  New  Guinea ;  Murray  Island  ;  Islands  of 
Torres  Straits ;  W.  Australia ;  Tasmania,  Fiji  Islands ;  Samoa, 
and  Society  Islands,  New  Hebrides,  New  Caledonia. 

4.  A,  boutonii  rutilvs  Peters.    Fly  River,  New  Guinea. 

5.  A.  boutonii  metallicus  Boulenger.     North  Australia. 

6.  A,  boutonii  quinqueiseniatus  Giinther.   West  coast  of  Africa. 

7.  A.  boxUonii  cognaius  Bottg.     Nossi  B6,  Madagascar. 

8.  A.  boutonii  glorioms  Stejneger.    Glorioso  Island.*' 

The  genus  Lipinia  is  found  on  the  Philippines,  New  Guinea, 
Solomon  Islands,  Fiji,  Tonga,  Samoa,  Society  and  Sandwich 
Islands;  Emoa  in  Pinang;  on  the  Moluccas  New  Guinea, 
Admiralty,  Duke  of  York  Island,  New  Ireland ;  Solomon  Is- 
lands, New  Hebrides,  Fiji,  Tonga,  Samoa  Islands.  Tabiti, 
Savage  Island ;  Rarotonga  and  Carolines  and  one  species  in 
W.  Africa.  Ablepharm  boutonii  Desjard.  shows  a  most  interest- 
ing distribution.  West  coast  of  Africa,  Madagascar ;  Mauri- 
tius, Comoro  Islands,  Glorioso  Island,  Zanzibar,  Mozambique; 
— Java,  Timor,  Moluccas,  New  Guinea,  Islands  of  Torres 
Straits,  North  Australia,  West  Australia,  Tasmania ;  New  Cale- 
donia; New  Hebrides,  Fiji,  Samoa,  and  Society  Islands,  Savage 
Island,  Sandwich  Islands,  Puna  Island,  Gulf  of  Guayaquil, 
Pisacoma  Islands,  Peru. 

The  distribution  of  these  genera  is  only  to  be  explaintni  by 
the  former  existence  of  an  Indo-Pacific  Continent. 

TJiC  Distribution  of  the  Hydrophidn . 

This  family  is  found  in  the  Pacific;  but  in  the  Indian  Ocean 
it  only  reaches  west  to  the  Persian  Gulf.**     It  is  totally  ab?^^nt 

^Stejneger,  Leonhard.  On  some  collections  of  Reptiles  ana  Batrmchimns  froa 
East  Africa  and  the  adjacent  iJtlandH,  recently  received  from  Dr.  W.  L.  Abboa 
and  Mr.  William  Astor  Chandler,  with  descriptions  of  new  species.  IVoc.  U.  ^■ 
Nat.  Mils.,  vol.  XVI,  p.  711-741.     [No.  970].     Washington,  1893. 

*>  Boulenger,  G.  A.  CaUlogue  of  Snakes.  Brit.  Mus.,  vol.  Ill,  p.  261-^09, 
1896. 
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from  tlie  Atlantic,  and  the  whole  African  [K>rtion  of  the  Indian 
Ocean.  The  Hydrophidte  extend  north  to  Jai>an,  south  to 
Tasmania  and  New  Zealand  ;  ea.st  to  the  west-coast  of  Amer- 
ica from  Mexico  to  Ecuador.  Only  one  species  is  found  on 
this  coast  lli^drus  plain rns  Linu.;  recorded  from  Salina  Cruz, 
Mexico ;  Panama ;  and  off  the  coast  of  Ecuador. 

This  family  is  ct*rtainly  younger  than  Miocene,  since  no 
m<*mh(*rs  of  it.  are  found  in  the  Westindian  Sea.  It  prohably 
becanu*  much  differentiated  after  the  formation  of  the  Indo- 
pacific  Ocean. 

Thf  ijrfpf/mphmtl  distriffution  of  differ  nit  gmera  of  Birds  rm  the 

Pacific  Island*, 

m 

Let  us  consider  the  distribution  of  different  genera  of 
the  COLUMBLE.  Our  knowletlge  of  the  fossil  Columba'  (com- 
mences with  the  lower  miocene  of  Allier  in  France,  Chlnmba 
cnUaria  Miln.  E<lw.  The  very  |>eculiar  group,  represented  by 
the  I>ididie  (I)idus  and  IVzopha[>s)  from  the  Mascarene  Is- 
lands, Mauritius  and  Bourbon,  were  exterminate*!]  long  ago. 
Living  s|»ecimcns  of  {Pldtm  ineptiis)  were  seen  as  late  as  in 
1679  ;  of  I'rznphapH  si»litari\is  (the  Solitaire)  in  1761. 

The  (Nilumbida*  are  certainly  geologically  an  old  grou)). 

Familv  TRERoNiniT.. 

Subfamily  /^i/irio/w/iFwr, 

iPistrifnitinn  of  th»  f/ruuji  I^ilinnpus  Sivaiumu^  1S25  (from 
Salvadi»ri)." 

1.  It  JiunpiiA  riavicollis  V'mm^h  A  Hartl.      Timor  and  Flores. 

2.  hilinupujf  xanthttfjasirr  Wagl.  Banda,  Khoor,  K6,  Tenim- 
ber  Inlands.  I>iimma  Island,  an<l  l^ettie. 

3.  /fi/iii'7'»M  rtciiiz/i  Cfouhl.  Northern  Australia  from  Port 
Ewsington  to  (  a|K»  York. 

4.  Ititiit'fpitjt  jfuainjt^nti  (lould.  Fjistem  Australia  from  (  ajK? 
York  to  New  South  Wales,  the  Islands  in  Torrea  Strait  and  S. 
E.  New  (fuiiiea. 

**  SaUftdori  T.  C'aulofiic*  of  the  ("olumbv  or  l1f«Oi  in  tht  collicUoo  of  Uio 
Hnil«h  Mii»«uiii.  |>.  *«5  112  I.un<loo,  Isys.  (*mUluffu«of  iht  BlrtklnUi*  BHtUh 
MuMum.  ^ol.  XXI.     l>ififl«in.  1*«U8 
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6.  PHUnopuB  richard9i  Rams.    Solomon  Islands :  Ugi. 

6.  PtUinopus  greyi  G.  R.  Gray.  New  Caledonia,  with  Island 
of  Pines ;  Loyalty  Islands :  Livu ;  New  Hebrides :  Erromango, 
Aniva,  Vatd,  liiallioolo;  Santa  Cruz  Islands:  Vanicoro. 

7.  PiUinopmpeToumYedXe.    Fiji,  Tonga  and  Samoa  Islands. 

8.  PtUinopus  porphyraceus  Temm.  Fiji,  Tonga  Islands  and 
Savage  Island. 

9.  PtUinopus  fa9ciatu8  Peale.    All  the  Samoan  Islands. 

10.  PtUinopus  rarotongenns  Hartl.  &  Finscb.    Rarotonga. 

11.  PtUinopus purpuraius  GmeV    Society  Islands:  Tahiti. 

12.  PtUinopus  chrysogaster  G.  R.  Gray.  Society  Islands: 
Huaheine  and  Raiatea. 

13.  PtUinopus  hutioni  Finscb.  Austral  Group :  Island  of 
Rapa. 

14.  PtUinopus  coralensis  Peale.  Paumotu  Group :  Island  of 
Carlsoff. 

15.  PtUinopus  smUhsonianus  Cass.  Paumotu  Group  (some  Is* 
land). 

16.  PtUinopus  dupetU-thouarsi  N6boux.  Marquesas :  Christ- 
ina, Nukahiwa. 

17.  PtUinopus  mercieri  Des  Murs  &  Pr6y.  Marquesas  Is- 
lands:  Nukahiwa. 

18.  PtUinopus  tristrami  SeAwad.     Marguesas:  Hivaoa. 

19.  PtUinopus  pelewensis  Hartl.  A  Finscb.     Pelew  Islands. 

20.  PtUinopus ponapeusis  Finsch.  E^istem  Carolines:  Ruck 
group. 

21.  PtUinopus  hemsheimi  Finsch,  Eastern  Carolines:  Kus- 
bai. 

22.  PtUinopus  roseicapiUus  Less.  Ladrone  or  Marianne  Is- 
lands. 

Chrysamas  Bonaparte,  1854. 

This  genus  is  confined  to  the  Fiji  Islands.  There  are  three 
species,  each  confined  to  special  islands  of  the  group.^ 

1.  Chryswnasluteoi^irensHomhr.&JsiCg,  Fiji  Islands :  Balan, 
Ovalau,  Viti  Levu. 

«SmlTEdori,  1.  c,  p.  156-158. 
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2.  Cltrymmoi  tndor  Goald.  Fiji  hlandf :  Bua,  Vacua  Levu, 
Taviuni,  Nyami,  Lanthala. 

3.  Chrydirruu  viridU  LtLysLTd.    Fiji  Islands:  Kandavu. 

DrepanopiUa  Bonaparte,  1855. 

This  genus  with  the  single  species  Drepanoptila  holoMrida 
Temm.  A  Knip.  is  confined  to  New  Caledonia,  with  the  Isle  of 
Pines  •» 

The  geographical  distribution  of  these  genera  is  very  inter- 
esting. 

Ptilopinus.  The  Moluccas  have  two  peculiar  species  con- 
fined to  different  islands;  Northern  Awtralia  has  one,  and 
Eastern  Australia  with  the  Island  of  Torres  Strait  another 
peculiar  species.  Seventeen  species  are  found  on  the  following 
islands:  Solomon  I.,  New  Caledonia,  Loyalty  I.,  New  Hebrides, 
Santa  Cruz  Islands,  Fiji,  Tonga,  Samoa,  Savage  Island ;  Rara* 
tonga,  Society  Islands ;  Austral  group :  Island  of  Rapa ;  Psu- 
motu  group :  Island  of  CarlsofT;  some  Island  of  Paumotu 
group;  Marquesas;  Pelew ;  Eastern  Carolines:  Ruck  group: 
Kushai ;  I^drone  Islands.  Of  these  17  species,  15  are  confined 
to  s{»ecial  islands.  This  fact  and  the  differentiation  of  the 
genus  Chryttoeiuu  restricte<l  to  Fiji  Islands,  into  three  peculiar 
specie's  confined  to  s|)ecial  islands,  and  IhrpanopHla  with  a 
single  8|>ecies  on  New  Oilodonia  shows  that  these  many  islands 
were  not  stocked  by  immigrants,  but  that  they  were  formerly 
connootoil  U)  form  a  continent 

The  genus  AUrirttmoM  O.  R.  Gray,  1840,  which  belongs  to 
the  subfamily  Ptilino|K>dina»  is  confined  to  the  Madagascarian 
region.**    There  are  four  s|>ecies : 

1.  Alrciroruas  viadaffosearirrufis  lAnn.  Madagascar  with  Nos- 
sibe  Ul. 

2.  AUrtrf^rfiiiM  nitidmima  Scop.     Mauritius. 

3.  i4//WrrAm/it  f^niizmi  I>es  Murs.     Comoro  Islands. 

4.  sUrdriKiuis  pnlcherrima  Scop.     Seychelles  Islands. 

This  again  shows  the  close  relationship  between  the  Mada- 
gascarin  and  the  Indo-Pacific  region,  which,  as  we  have  seen 
befon*,  ran  only  be  explained  by  former  land  connection. 

•HdvAaori.  1.  c.  p.  IAS- 160. 
«*M?ftdori.  1  r  .  p.  lfla.lS5. 
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Subfamily  Carpophagina.^ 
Serresius  Bonaparte,  1855. 

This  genus  is  restricted  with  a  single  species,  S.  galeat\i$ 
Bonap.,  to  the  Marquesus  Islands. 

Globicera  Bonaparte,  1854. 

1.  Globicera  pacifica  Gmel.  From  the  Samoa  Islands  on  the 
east  to  New  Guinea ;  Port  Moresby,  New  Guinea ;  New  Hebri- 
des; Louisiade  Archipelago;  Fiji  Islands;  Tonga  Islands; 
Samoa  Islands. 

2.  Globicera  myristicivora  Scop.  Western  New  Guinea  and 
the  surrounding  western  Papuan  Islands;  Waigiou,  Mysol. 

3.  Globicera rubricera  G.R,  Gray,  New  Ireland;  New  Brit- 
ain ;  New  Hanover  and  Duke  of  York  Island. 

4.  Globicera  mfigula  Salvad.    Solomon  Islands. 

5.  Globicera^oceanica  Less.    Carolines  and  Pelew  Islands. 

6.  Globicera  awrorse  Peale.  Aurora  or  Maitea  Island,  Society 
group. 

7.  Globicera  wilkesi  Peale.    Tahiti,  Society  group. 

The  species  of  these  two  genera  are  found  from  the  Papuan 
Islands  and  New  Guinea  to  the  Marquesas  Islands. 

Family  Columbid-e.** 

Subfamily  Colnmbinsc, 

Janthoenas  Reichenbach,  1852. 

1.  Janthociias  palumhoides  Hume,    Andamanesand  Nicobars. 

2.  Janthoenas  janthina  Temm.    Japan  and  Loo  Choo  Islands. 

3.  Janthoenas  jouxji  Stejneg.     Loo  Choo  Islands. 

4.  Janthoenas  versicolor  Stejneg.     Benin  Islands. 

5.  Janthoenas  nitciis  Stejneg.  Bonin  Islands;  Parry  group: 
Bailey  Islands  and  Sulphur  Islands. 

6.  Janthoenas  grisrog  filar  is  Vfa\d,  &  Layanl.  Philippine  Is- 
lands, from  Luzon  to  Mindanao ;  and  also  Sulu  Islands  and 
N.  Borneo. 

"Salvadori,  1.  c,  p.  171-1X1. 
"SalvEdori,  1.  c.  p.  308-319. 


Ut;.]  The  Ori^nofUu  Oaiapagoi  Islands.  887 

7.  JanOuK-ttas  mrtnllirfi  Temm.     Timor. 

S.  JanthtM^uas  nlhigulnri*  Ik>nap.  From  tlie  Ilalmahera  and 
Atiit>oyim  groups  tlirougli  tlic  ra[)uan  Islands  to  the  Louisia* 
des. 

9.  Janth'Hftas  pallidirrjts  Kams.     Duke  of  York  Island. 

10.  JatithtHrn4i4f  philipjHina  Hums.     Solomon  Islands;  Ugi. 

11.  JanthiH-uiis  hijjHH-nftrhrua  Uould.  New  Cale<lonia ;  Isle 
of  Tines  ;  lioyalty  Islands. 

12.  JanihornfiM  Itni^ddi  Tristr.     New  Hebrides. 

13.  JauOutrnnf  ritinisis  (juoy  <&  (laim.     Fiji  Islands. 

14.  JnuthtM'iiiu  rnjitnnricqn  Teale.     Samoa  Islands. 

This  genus  sIiown  a  very  extensive  distribution;  Andamans 
and  Nieobars,  N.  Borneo,  Sulu  Islands,  Philipfiines,  Loo  Choo 
Islan<l.*i,  Japan,  Bonin  Islands,  Timor,  Ilalmahera  group,  Am- 
boina  group.  Papuan  Islands,  I^uisiade  Archipelago,  Duke  of 
York  Islan<U,  Solomon,  New  Hebrides,  Loyalty  Islands,  New 
(.*al<Mlonia,  Fiji  Islands, Sam<»a  Islands. 

This  ilistributi(»n  is  easily  explained  bv  the  former  land 
connection  of  the  different  islands. 

Family  pRKi.HTKRin.K. 

Subfamily  (te*»iriymul».^ 

<ienus  Phlrgitnuu  Iteichenlmeh,  1851. 

1.  lidrfjtH'nnji  liizouim  Scop,     Luzon,  Philippines. 

2.  I*ldrtjtt» itdM  crinitjrra  Reichenb.  Mindanoa,  Hasilan,  Phil* 
ippin<*!4. 

W.  PhUt/'fTnnji  platnur  Hartert.     Mindoro.  Phihppincs. 

4.  I'hlff/'M-ntui  triMiifmnUi  Temm.     N.  Olebes,  Menado. 
r>.  Phhg'frwui  himnrulatn  ^\\hd.     S.  (  elelies,  Makassar. 

i\.  /Vi/^vo/FUM  rnjii/tiln  Puclier.  iV  Jacq.  New  Uuinea,  with 
the  N.  W    Papuan  Islands:  Waigiou,  Salawatti,  Mysol  and 

Jobi. 

7.  /'/i/#'/<M  nna  /f//i  ivnitrijt  KcNienb.     Aru  Islands  and  southern 

New  <ftiinea. 

5.  /*/i A */•"""•*  hfi'riirii  Sal y ad      N.  W.  New  Guinea. 

0.  Vld'*v"unA  mnnj^rHii  D'Alb.  A  SaK'ad  New  Ciuinea,  Jobi, 
Duke  of  York  Inland.  New  Britain. 

••H«hft«loh.  I   r..  |i  Mi- 004. 
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10.  Phlegoenas  johannse  Sclat.    Duke  of  York  Island. 

11.  Phlegoeruii  granti  Salvad.      Guadalcanar,  Solomon   Is- 
lands. 

12.  PhlegoenoB  vUienns  Finsch.     Fiji  Islands. 

13.  Phlegoenas  stairi  G.  R.  Gray.    Tonga  Islands. 

14.  Phlegoenas  aamoenM  Finsch  A  Hartl.    Samoa  Islands. 

15.  Phlegoenas  canifrons  Hartl  A  Finsch.    Pelew  Islands. 

16.  Phlegoenas  virgo  Reicbenow.    Pelew  Islands. 

17.  Phlegoenas  pampusan  Quoy  et  Gaim.  Marianne  or  Lad* 
rone  Islands. 

18.  Phlegoenas  kubaryi  Finsch.    Ruk  I.,  Carolines. 

19.  Phlegoenas  erythroptera  Gmel.     Eimeo,  Society  Islands. 

20.  Phlegoenas  aUncollis  Salvad.  Bow  Island,  Paumotu  Is- 
xands. 

21.  Phlegoenas  pedoralis  Peale.    Carlsoff,  Paumota  Islands. 

22.  Phlegoenas  yapensis  Hartl.  A  Finsch.  Uap,  Mackenzie 
Islands. 

The  genus  Phlegoenas  shows  a  very  extensive  difTerentiation 
of  species  on  the  different  groups  of  islands.  On  the  Philip- 
pines  there  are  three  species,  two  confined  to  single  islands^ 
and  the  third  to  two  other  islands.  Celebes  has  a  peculiar 
species  on  the  north  and  one  on  the  south  end.  One  species 
is  found  on  the  N.  W.  Papuan  Islands  and  New  Guinea^ 
another  one  on  the  Aru  Islands  and  southern  New  Guinea,  a 
third  one  is  on  New  Guinea,  Duke  of  York  Island  and  New 
Britain.  All  the  other  14  species  are  restricted  to  single  local- 
ities: New  Guinea  ;  Duke  of  York  Island  ;  Guadalcanar,  Sol- 
omon Islands;  Fiji  Islands;  Tonga  Islands;  Samoa  Islands; 
two  to  the  Pelew  Islands ;  Marianne  Islands ;  Ruk  Island, 
Carolines;  Eimeo,  Society  Islands:  Bow  Island,  Paumotu 
group  ;  Carlshoff,  Paumotu  group  ;  Uap,  Mackenzie  Islands. 

This  peculiar  ditterentiation  of  Phlegoenas  can  only  be  ex- 
plained by  the  former  connection  of  these  islands,  and  not  by 
accidental  immigrants.  This  is  another  proof  for  the  former 
existence  of  a  Pacific  Continent. 

I  shall  now  discuss  the  geographical  distribution  of  two 
genera  of  the  Sturnoid  Passerine  Birds,  the  Stumiformes. 
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Section  Sn*RKiF0RME8. 

Family  Stumidsr. 

Subfamily  Siuminx^ 

Oenus  Aplonie  Gould,  1836. 

1.  Aplonie  cantor  MOlI.  Mysol,  Salawatti,  Batanta,  New 
Guinea,  Louisiade  Islands,  Admirality  groups  of  islands,  New 
Britain,  Duke  of  York  Island,  Solomon  Islands. 

2.  Aplonie  feadeneie  Ramsay.     Fead  Isliind. 

3.  Aplonie  craeeft  Scl.    Tenimber  Islands,  Larat,  Timor  Laut 

4.  Aplonie  rtifii^mnie  Layanl.    New  Hebrides. 
6.  Aj>lonie  atroniime  Gray.     Loyalty  Islands. 

6.  Ajdonie  Mriata  Gmel.    New  Caledonia,  Isle  of  Pines. 

7.  Aplonie  ftiecue  Gould.  Norfolk  Island  and  Lord  Howe's 
Island. 

8.  Ai^lonie  viti^neie  I^yard.  Fiji  Islands,  Rotumah  Island, 
(north  of  Fiji  Islands). 

9.  Apltmie  tabumme  Gmel.    Tonfpi  Islands. 

10.  Aplonie  fortiinst  I^yani.  Fortuna  Island  (between  Fgi 
and  Samoa  Islands). 

11.  Aplonie  hruuneecene  Sharpe.    Savage  Island. 

12.  Ai>louie  airifueea  Pealc.    Samoa  Islands. 

13.  Afplonie  htrrirfpetrie  Paale.    Samoa  Islands. 

14.  Aplonie  cinrraecme  Hartl.  A  Finsch.  Rarotonga,  Cook 
Islands. 

15.  Aplonie  inomatn  Shar|)e.     Raiatea,  Society  Islands. 

h\,  Aplonie  littlitzi   Finsch.  A   Hartl.     Carolines,  Potiap^, 
Kuschai,  Ruk  and  Lugunor. 
17.  Aplonie  pflzfhti  Finsch.     Interior  mountains  of  Ponap6. 

Family  Plocriikk. 

Subfam il V   I Vdtii iijr. 

(tenufl  Krifthrurn  Swainson,  1837. 

1.  Ertfthrnrn  /'rruimi  S|>arriii.  From  South€*rn  T«nasserim, 
down  tli«  Malayan  Peninsula  to  Sumatra,  Java  and  Ilorneo. 

'•HhAn'S  K.  Bovditr   CaulofiM  of  iIm  Vmmtitufmm.  or  fwdiisf  Bink  \m 
tiM  c<ill«ruoa  of  the  Bril.  .Mi»  NcurnifonMi       I^oodoo.  1S0Q,  p.  lSft*-lt7,  p. 


ISO-3N7.    ( auli^u*  of  th*  Uirdi  in  ik*  Brit  Mm  .  Vol.  XIII.     Loodoo.  1 
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2.  Erythrura  forben  Sharpe.    Tenimber  Islands. 

3.  Erythrura  tricolor  Vieill.    Timor. 

4.  Erythrura  trichroa  Kittl.  Ternate,  New  Guinea,  Carolines, 
Solomon  Islands. 

5.  Erythrura  pdttacea  Gmel.    New  Caledonia. 

6.  Erythrura  cyaneifrons  E.  L.  Layard.  Lifu,  Loyalty  Is- 
lands, Tanna,  New  Hebrides. 

7.  Erythrura  serena  Scl.      Island  of  Aneitum,  New  Hebrides. 

8.  Erythrura  regia  Scl.  Island  of  Api,  New  Hebrides. 

9.  Erythrura  pealii  Hartl.     Reva,  Taviuni,  Fiji  Islands. 

10.  Erythrura  kleivschmidti  Finsch.     Viti  Levu,  Fiji  Islands. 

11.  Erythrura  cyanovirens  Peale.    Samoa  Islands. 

Of  the  seventeen  species  of  Aplonis  only  one,  A.  cantor  Mull., 
has  a  more  extensive  distribution.  It  extends  from  Mysol, 
Salavati,  Batanta,  small  islands  at  the  west  end  of  New  Guinea, 
through  New  Guinea  and  the  Louisiade  Islands,  and  from  the 
Admiralty  Islands,  New  Britain  and  Duke  of  York  Island  to 
the  Solomon  Islands.  A,  fuscus  Gould,  occurs  on  Norfolk  and 
Lord  Howe's  Island.  The  other  fifteen  species  are  restricted 
to  special  localities:  Tenimber  Islands;  Fead  Island;  New 
Hebrides ;  Loyalty  Islands ;  New  Caledonia,  with  Isle  of  Pines ; 
Fiji  Islands  and  Rotumah  Island ;  Tonga  Islands ;  Fortuna 
Island  ;  Savage  Island  ;  two  Samoan  Islands ;  Rarotonga  Is- 
land; Raiatea,  Society  Islands;  Carolines:  Ponajw,  Kuschai, 
Ruk  and  Lugunor ;  Interior  mountains  of  Ponap^. 

The  genus  Erythrura  Swainson,  also  shows  a  very  interest- 
ing distribution ;  E.  prasina  SpsiTTm.,  18  found  from  southern 
Tenasserim,  down  the  Malayan  Peninsula  to  Sumatra,  Java 
and  Borneo  ;  E.  trichroa  Kittl.,  on  the  Moluccas,  New  Guinea, 
Carolines  and  Solomon  Islands;  E.  cyaneifroiis  E.  L.  Layard, 
on  the  Loyalty  Islands  and  the  New  Hebrides.  The  remain- 
ing eight  species  have  special  localities:  Tenimber  Islands; 
Timor;  New  Caledonia;  Island  of  Aneitum,  New  Hebrides; 
Island  of  Api,  New  Hebrides;  Rewa,  Taviuni,  Fiji  Islands; 
Viti  Levu,  Fiji  Islands ;  Samoa  Islands. 

The  peculiar  differentiation  of  Aplonis  and  Erythrura  on 
the  different  groups  of  islands  can  only  be  explained  by  their 
continental  origin. 
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The  distribution  of  the  genus  M  ysomela  of  the  Honey  •eaten 
or  Iloney-fluckers  may  next  be  considered. 

(JrOUp  Cl»»YRIMORl»II*.** 

Family  Mdiphngidit, 

Subfamily  Myzonulinn:. 

(ienus  Myzomda  Vigors  and  Horsfield,  1826. 

1.  Mifzom4ln  chloroptera  Walden.     Celebes. 

2.  Mijzunula  mtknlitfueiB  H.  0.  F'orbes.     Island  of  Bourou. 

3.  MyznnuUt  nimphx  irray.     Halmahera  (troup. 

4.  Mijzimirla  nJimfprnnnea  Meyer.  Misori  Island  in  the  Bay 
of  <aH*Iwink. 

r>.  Myznmtla  rubrotinrta  Salvad.     Olii  Island. 
0.  Mijznmthi  ftoiei  8.  MiiUer.     Banda  Islands. 

7.  Mijznmtln  nilnrtaia  S.  Miiller.     Timor. 

8.  M»jzniH€la  unnnlnlUi  Schiter.  Tenimber  (iroup:  Ix>etoer 
Inland. 

U,  Myz'iuuin  ntlolphiuji  Salvad.  New  (luinea,  Arfac  Mount- 
athH. 

in.  Mijzniiifln  TiHiihf»rriji  Sclih^g.  New  (iuinea :  Astrolabe 
Mi»untains. 

11.  Myzom'hi  t'pifM  Ia'hs.  Now  (tuinca,  Dorey  and  Mysol 
Island. 

12.  MifZ'*nt*hi  iiiijrUti  (iray.  Western  and  Southern  New 
(fuincu  and  Am  Nlandn. 

VA.  Mifz>*m, Ui  crifthrfHfphnbi  < lould.  Northern  Australia  to 
Arti  Islands  and  N<*w  (i uinea. 

14.  Myznimlit  (tprltiMi  Itamsay.  WcKnilark  Islands,  north  of 
|^>uiHiade  Islands. 

15.  Muz'tvit Ui  ifU''n(hrrii\^Ai\jf      N«'W  Britain. 

!•».    MifvnnrUl  riumtcni  Sel.      N«'W  Britain. 

17.  Mijv»nirlti  rru4nt*tia  Meyer.  New  Uuinea,  New  Ireland, 
New  Britain 

**  <ift«li»«.  Il»n*.  t'ataliinjt*  of  the  t**i*»mfnrttu$,  of  iVrrhinff  Itfrck,  in  lb* 
eoUcniiifi  nf  the  llnii^h  Mu*rum.  *\Hnyr%morf»hM  ruciCAinitif  Ik*  Funilivi 
(fvctaniiidii  aimI  Mrli|ihft|piljr  Sin  lUr«U  and  lluorj  KAler%  >.  I^hoiIuq.  iSIMip. 
12M  .144.  <'atal«iiru<>  *>f  the  /lir«/j  in  thr  liriiitb  Muwum.  Vol.  IX,  Loodoo, 
1SH4. 
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18.  Myzomela  sclateri  Forbes.  Palakuru  Island,  off  New 
Britain. 

19.  Myzomela  sanguinolenta  Creeper.    Australia. 

20.  Myzomela  nigra  Gould.    Greater  part  of  Australia. 

21.  Myzomela  pectoralis  Gould.    North  Australia. 

22.  Myzomda  obscura  Gould.  North  Australia  and  opposite 
parts  of  New  Guinea. 

23.  Myzomela  pukherrima  Ramsay.     Solomon  Islands,  Ugi 

24.  Myzom£la  oardinalis  Gmel.    New  Hebrides. 

25.  Myzomela '  cakdonica  Forbes.  New  Hebrides  to  New 
Caledonia. 

26.  Myzomela  jugularis  Peale.     Fiji  Islands. 

27.  Myzomda  nigriventris  Peale.    Samoa  Islands- 

28.  Myzomela  rubrata  Less.    Caroline  Islands. 

29.  Myzomela  chermeMna  Gray.  Caroline  Islands,  Ponap^ 
Island,  New  Hebrides,  Rotumah  (north  of  Fiji). 

Myzomela  has  a  very  extensive  distribution,  reaching  from 
Celebes  over  the  Moluccas,  Papuan  Islands,  New  Guinea  to 
Australia.  From  New  Britain  and  New  Ireland  (Bismarck 
Archipelago)  to  the  Solomon  Islands,  New  Hebrides,  New 
Caledonia,  Fiji,  Samoa  Islands,  Rotumah,  Carolines. 

Of  the  29  species,  21  are  restricted  to  special  localities- 
Here  we  have  again  the  peculiar  differentiation,  which  can 
only  be  explained  by  former  land  connection. 

Subfamily  Zostiropinsc. 

Geniis  Zosterops  Vigors  &  Horsfield,**  1827. 

The  genus  Zosterops  has  the  most  remarkable  geographical 
distribution.  Range:  All  over  Africa  south  of  the  Sahara; 
Island  of  St.  Thomas  and  Prince's  Island  in  the  Bight  of  Be- 
nin, W.  Africa  ;  Socotra  ;  Madagascar ;  the  Mascarene  Islands ; 
Comoro;  Glorioso;  Seychelles  Islands;  entire  Indian  penin* 
sula  and  Ceylon  ;  Burmese  countries  ;  the  whole  of  China,  ex- 
tending into  Amoor  Land  ;  Japan  ;  Formosa ;  Hainan ; 
Malay  peninsula ;  all  the  Indo-Malayan  islanJs;  Moluccas; 
New  Guinea  and  adjacent  Papuan  Islands;  throughout  the 

**G»clow.  1.  c,  p.  146-203. 
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islands  of  the  Pacific  Ocean  (with  a  few  exceptions) ;  New 
Caledonia ;  Lord  Howe's  Island ;  Norfolk  Island ;  Australia 
with  Tasmania,  New  Zealand,  Chatham  Islands. 

Ciadow  enumerated  in  1884  eighty-five  species  of  Zosterops. 
The  number  of  species  known  to-day  must  certainly  be  much 
greater.  The  differentiation  into  species  is  very  remarkable, 
and  a  great  many  are  restricted  to  single  islands.  I  mention 
the  following  s|>ecies. 

I.  Zf^Ma^Jiyi  carulaKene  I^th.  Australia;  New  Zealand; 
Chatham  Island. 

2  and  3.  Zf^Mfropn  aUngnUxrun  Gould  and  Z.  t^uiroi^nir  Qould. 
Norfolk  Island. 

4.  Zt^a-ajy^i  MTf'Hua  (}om\A,     Lord  Howe's  Island. 

5.  Z'^fTOjui  trphropUura  (iould-     Lord  Howe's  Island. 

6.  Zttd^opg  (jrisfofuita  Gray.  New  Caledonia  and  Erro- 
mango,  New  Hebrides. 

7.  ZaMrr*fiMt  ixUrtiMis  TriHtr.     Vate,  New  Hebrides. 

h.  ZtudrropH  flavifmm  \jbX\\.  Aneitum,  Erromango,  New 
Hebrides. 

9.  Zodrrnpn  inormUa  E.  L.  &  C.  L.  Layard.  Lifu,  loyalty 
Islands. 

10.  ZoMfroj^  fnittuia  E.  L  &  C  L.  Layard.  Lifu,  Loyalty 
Islands. 

II.  Z^Mrtifpti  mfUiWij^  (iray.     Ix>yalty  Islands. 

12.  Zuiirropi  jliivic»i^H  IVuIe.  Lovuka,  Ovalau,  TaviuDi,  Fiji 
Island}*. 

13.  Z^if^rttpM  rrj^hrator  I^Ayard.  Kandavu,  Levuka,Ovalau, 
Fiji  Inliind.H. 

14.  ZtM^mps  /iy/K>/<iM  Hartl.  A  Finsch.  Island  of  Uap,  Mac- 
kenzie Group. 

15.  y^tdrmpH  nhmjiwt  Hartl.  A  Finsch.  Inland  of  Uap,  Mac- 
keniii*  <troup. 

lt>.  Zn*trrupn  rimrfn  Kittl.     Kushai  Island,  E.  Carolines. 

17.  Zontfmpn  jHrnaftni^U  Fiiiscb.  Island  of  Pona|»^,  Caro- 
lines. 

IH.  Z^fhrupn  $cmprT%  Hartl.  it  Finsch.  Eastern  and  Central 
Carolin«*8;  Pelew  If»laiid». 

19.  y^*$trrvp$  jinsdiii  Hartl.     PeUw  Islands. 


894  Tfte  American  Natwr^jUisi.    -  [Oetobtr, 

20.  Zosteropa  conspicillata  Kittl.     Island  of  Guam,  Ladrones. 

21.  Zosterops  rendovss  Tristram.    Island  of  Rendova,  Solo- 
mon Islands. 

22.  Zosierops  hypozantha  Salvad.    New  Britain. 

23.  ZoBterops  griseotinda  Gray.     Louisiade  Islands. 

24.  ZoMi'ops  xaifUhochroa  Gray.    New  Caledonia  and  the  Isle 
of  Pines. 

25.  Zosierops  grayi  Wall.     K6  Islands,  Moluccas. 

26.  Zosierops  aureigula  Sal  v.    Island  of  Jobi,  Bay  of  (Jeel- 
wink,  N.  W.  New  Guinea. 

27.  Zosierops  chloris  Bonap.    Banda  Island,  Moluccas. 

28.  Zosierops  buruensis  Salvad.     Island  of  Bouru,  Moluccas. 

29.  Zosierops  uropygialis  Salvad.    Little  K6  Island,  Moluc- 
cas. 

30.  Zosierops  atriceps  Gray.     Island  of  Batchian,  Moluccas. 

31.  Zosierops  fuscifrons  Salvad.     Halmahera,  Moluccas. 

32.  Zosierops  mysorierms  Meyer.     Misori  Bay  of  Geelwink, 
N.  )V.  New  Guinea. 

33.  Zosierops    loiigirosiris  Ramsay.      Heath  Island,    south- 
eastern end  New  Guinea. 

34.  Zosierops  ffrisdverUer  Sclater.     Tenimber  Islands. 

35.  Zosierops  cUrinella  Bonap.     Timor. 

36.  Zosierops  muelleri  Hartl.     Timor. 

37.  Zosierops  aureifrons  Wallace.     Flores  and  Sumbawa. 

38.  Zosierops  gallio  Salv.     Java. 

39.  Zosierops  javanica  Horsf.     Java. 

40.  Zosierops  fallaz  Gadow.     Java  and  Sumatra. 

41.  Zosierops  frigida  Hartl.     Sumatra. 

42.  Zosierops  cUricapilla  Salv.     Mount  Singalan,  Sumatra. 

43.  Zosierops  chlorates  Hartl.     Mount  Dempo,  Sumatra,  8000 
feet. 

44.  Zosierops  flava  Horsf.    Java,  Sumatra  and  Borneo.    Bor- 
nean  specimens  lighter. 

45.  Zosierops  atrifroiis  Wallace.     Celebes. 

46.  Zosierops  evereiii  Tweed.     Philippine  Islands ;  Dinagat. 

47.  Zosierops  meyeni  Bonap.     Philippine  Islands :  Luzon. 

48.  Zosiei^ops  japonica  Temm.  &  Schleg.     Japan. 

49.  Zosierops  ceylonetisis  Holdsw.     Hills  of  Ceylon. 
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50.  Zosterops  palpebrom  Temra.**  AH  over  India  from  the 
Himalayas  to  Ceylon  with  the  Laccadives ;  Burmese  countries 
eastwards  into  South  China;  Andamans  atid  Nicobars. 

51.  Zosterops  abyssinica  Gu^rin.  Socotra  Island,  also  Abyssi- 
nia, 3000-10,000  feet  high. 

52.  Zosterops  anjuanensis  E.  Newton.  Comoro  group :  An- 
juan  and  Grand  Comoro  Islands. 

53.  Zosterops  madagascarienm  Gmel.  Madagascar  and  Glo- 
rioso  Islands. 

54.  Zosterops  IcirH  Shelley.     Grand  Comoro  Island. 

55.  Zosterops  modesta  E.  Newton.    Seychelles. 

56.  Zosterops  semiflava  E.  Newton.  Seychelles;  Marianne 
Island. 

57.  Zosterops  mayottensis  Schleg.     Island  of  Mayotte. 

58.  Zosterops  mauritiaiia  Gmel.     Mauritius. 

59.  Zosterops  borbonica  Gmel.  Bourbon  or  Island  of  Re- 
union. 

60.  Zosterops  olivacea  Linn.  Bourbon  or  Reunion' 

61.  Zosterops  chloronota  Gray.      Mauritius. 

62.  Zosterops  lugabris  Hartl.  Island  of  S.  Thomas  in  the 
Bay  of  Biafra,  W.  Africa. 

63.  Zosterops  leacophaea  Hartl.  Isla  do  Princip§  in  the  Bay 
of  Biafra,  W.  Africa. 

64.  Zosterops  ficeduUna  Hartl.  Isla  do  Princip6  in  the  Bay 
of  Biafra,  W.  Africa. 

Of  the  85  species  of  Zosterops  mentioned  by  Gadow,  61  are 
restricted  to  special  localities,  and  of  these  58  to  special  islands 
or  island  groups.  This  genus  traverses  Africa  from  the  west 
(islands  in  the  Bay  of  Biafra)  to  the  east  (Abyssinia  and  Soco- 
tra). It  is  found  on  all  the  islands  on  the  southeast  coast  of 
Africa,  Madagascar,  Comoro  Islands,  Grand  Comoro,  Island  of 
Mayotte,  Glorioso  Islands,  the  Mascarenian  Islands,  Bourbon 
and  Mauritius,  Aldabra  and  the  Seychelles.  The  next  localities 
eastwards  are  the  Laccadives,  Ceylon,  the  whole  of  India  with 
the  Himalayas ;  then  follow  the  Burmese  countries  to  south- 

*^  Gadow  believes  that  all  the  specimens  from  these  localities  belong  to  Z.  paU 
pebroia  Temro.  It  would  be  strange  if  this  species  is  different  from  the  others^ 
which  have  often  very  restricted  localities. 

61 
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ern  China  and  north  to  southern  Amoor  Land ;  it  occurs  also 
on  the  Andaman  and  Nicobar  Islands.  Japan  has  a  pecaliar 
species,  but  the  grtetest  differentiation  is  found  on  the  Sanda 
Islands,  Celebes  and  especially  the  Moluccas,  and  the  numer- 
ous small  islands  and  groups  of  islands  known  as  the  Papuan 
Islands.  From  New  Guinea  Zosterops  ranges  over  to  Au»> 
tralia,  Tasmania,  New  Zealand  and  the  Chatham  laUndfli 
Peculiar  species  are  found  on  Lord  Howe's  (2)  and  Norfolk 
Islands  (2) ;  New  Caledonia,  the  Loyalty  Islanda  (3) ;  New 
Hebrides  (2) ;  Fiji  Islands  (3) ;  Carolines  (3) ;  Mackenzie  Groap 
(2);  Pelew  Islands;  Ladrones;  Solomon  Islands:  BendoTe; 
Louisiade  Islands ;  New  Britain. 

The  extensive  distribution  of  Zosterops  and  the  very  gre^t 
differentiation  into  many  species  on  islands  which  are  often 
close  together,  or  separated  by  very  great  distances  from  each 
other,  can  only  be  explained  by  postulating  the  existence  of  a 
former  continent. 

{Th  be  continued.) 
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The  meeting  of  the  British  Association,  held  in  Toronto  in  August, 
was  a  success  in  every  res[)ect.  The  attendance  (some  1300)  was  large, 
the  addresses  Were  good  and  many  of  the  papers  read  were  iroportaoi, 
while  the  city  of  Toronto  outdid  itself  in  entertaining  its  guests.  The 
wuy  in  which  the  spirit  of  the  Victorian  Jubilee  was  manifested  was 
noticeable,  and  the  guests  could  not  but  realize  that  they  were  attend- 
ing the  meeting  of  a  British  Association.  We  do  noVmean  to  infer 
by  this  that  the  guests  were  made  uncomfortable,  but  that  the  nationa] 
feeling  could  not  help  showing  itself,  in  spite  of  such  utterances  as  those 
of  Sir  John  Evans  in  his  Presidential  Address,  when  he  said  : 

'*  Our  gathering  this  year  presents  a  feature  of  entire  novelty  and 
extreme  intere:<t,  inasmuch  as  the  sister  association  of  the  United  States 
of  America — still  mourning  the  loss  of  her  illustrious  President,  Pro- 
fessor Co|)e — and  some  other  learnetl  societies  have  made  special  ar- 
rangements to  allow  of  their  members  coming  here  to  join  us.  I  need 
hardly  say  how  welcome  their  presence  is,  nor  how  gladly  we  look  for^ 
ward  to  their  taking  part  in  our  discussions  and  aiding  us  in  an  inter- 
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chaofpe  of  thought  To  such  m  meeting  the  term  '  iDternationml '  aeema 
ftlmott  miJMipplied.  It  mmj  rmther  be  dencribed  m  a  family  gmthering, 
in  which  our  relatives,  more  or  leM  distant  in  blo<xi,hutitill  intimately 
eoonected  with  ua  in  language,  literature  and  habit  of  thought,  havf 
apontaneousl  J  arrangetl  to  take  part." 

Our  Apace  will  not  allow  us  to  print  a  lift  of  the  papers  presented 
nor  to  reproduce  in  full  the  various  valuable  addresses  given.  Any 
sumniarv  or  abstract  would  do  injustice  to  some  of  the  most  ^eholarlj 
summaries  of  pnigr«ai  which  we  have  ever  known.  As  these  are  pre- 
sented in  full  in  Imth  Srienee  and  Natutr,  the  liroitationn  of  our  pages 
are  the  less  to  ite  regretted.  We  may,  however,  indulge  in  a  few  notes 
upon  matter*  suggented  by  the  meetings  and  by  the  addrsssen  given. 

Nat4jrally  the  contrasting  features  of  the  two  associations  come  first 
to  mind.  In  itome  respects  our  aasociation  seems  the  better,  in  othen 
we  have  stmiething  to  learn  from  our  transatlantic  cousins ;  while  in 
still  other  features  the  two  organiiations  are  essentially  identical. 
Thus  lioth  are  sulnlivided  into  sections  (the  sections,  however,  not  hav* 
ing  the  i^ame  limils  in  the  two).  These  sections  listen  to  papers  and  to 
Presidential  Addrepsrs.  and  the  association,  as  a  whole,  is  offered  num- 
erous  «*ntertsiiiments.  junkets,  and  the  hke,  by  its  hosts. 

It  in  not  ne<*eMary  to  detail  the  pointu  in  which  we  think  our  own 
association  is  the  lM*tter.  but  we  may  be  fmrdoned  if  we  |)oint  out  some 
leatun^  in  which  we  think  the  British  Association  superior  to  our 
own. 

In  the  tint  place  the  Prmidental  Addresses  delivered  Iwfore  the 
British  AMMicialion  utrike  us  as.  on  the  whole,  lirtter  than  thcwe  with 
which  our  audience*  art*  greeted!.  While  now  and  then  an  American 
addrpsa  will  riiM*  to  as  high  a  standanl  as  anything  that  (treat  Britain 
can  lH>aitt,  lh«-ir«  are  on  the  average  the  more  thoughtful  and  scholarly, 
while  oun>  u^i  (»tlt*n  have  a  preiunctory  air  and  lack  in  breath  of  view. 

In  |ier«oiinel  of  ih<MM*  «iho  attend,  the  Britinh  Association  again  has 
the  advantage.  In  Kn^rland  it  in  the  fashion  to  attend  these  annual 
roeetingw,  anil  no  one  there  han  reached  nuch  a  pinnacle  of  greatness 
that  he  mil  atfoni  Ut  ignore  or  neghn^t  this  national  society.  As  a  re- 
sult, at  ilifir  gntlieriu^d  one  can  In*  rraM>nably  certain  of  meeting  nHMt 
of  thoiM-  who  tirv  th«*  Ifiideni  in  Knglinh  scientific  thought.  In  Amer- 
ica, on  the  other  hiind.  the  teiidenrv  i«  in  the  other  direction.  It  would 
lie  an  «'a«y  mntier  to  ^ive  a  <*i>n«iderable  lint  of  namen  of  those  promi- 
nent in  Anicriean  m*ienc*e,  whoiM*  faces  are  never  ftvn  at  the  association 
meetin^K 
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In  England  many  of  the  local  scientific  societies  are  affiliated 
the  British  Association  and  send  their  delegates  regularly  to  the  mccc- 
ings.  This  year,  as  in  years  past,  there  was  a  conference  of  these  dele- 
gates, and  Professor  Miall,  of  Leeds,  made  some  remarks  before  tbem, 
which  seem  to  us  so  suggestive  and  so  valuable  that  we  most  make 
them  the  text  for  a  short  digression  from  our  main  subject. 

One  who  is  at  all  familiar  with  the  material  which  is  constantlT  sab- 
mitted  for  publication  in  our  scientific  journals  soon  realiies  that  there 
is  an  immense  amount  of  wasted,  or  misdirected  energy  among  tkt 
scientifically  inclined.  Naturally  these  persons  attack  the  must  prom- 
inent questions-— questions  far  beyond  their  capacities,  or  at  least  be- 
yond their  facilities  for  doing  good  work.  As  we  once  bemrd  it  ci- 
pressed,  only  the  editor  of  a  scientific  periodical  can  realixe  bow  many 
second  class  men  write  upon  first  class  problems.  Now  there  is  work, 
good  and  valuable  work,  which  these  willing  individuals  can  do.  la 
most  cases  they  are  removed  from  library  facilities  and  large  colk^ 
tions ;  not  unfrequently  they  are  ignorant  of  all  languages  except  tbeir 
mother  tongue.  They  are  good  observers,  have  good  reasoning  powen, 
but  are  the  victims  of  their  environment.  It  was  to  such  provioctal 
naturalists  that  Professor  Miall  spoke,  and  he  advised  them  to  tura 
their  attention  to  the  study  of  the  life- historic^  of  the  common  furms 
about  them,  and  to  his  every  word  we  say  a  hearty  '*  amen."  We 
know  too  little  about  our  intimate  neighbors ;  we  are  too  apt  to  think 
that  some  form  from  the  interior  of  Africa  or  from  some  remote  island 
of  the  South  Seas  is  far  more  interesting,  far  more  important,  than 
those  object^!  which  we  see  every  day.  Yet  these  form*  often  fHi«$<i« 
extreme  interest.  We  have  only  to  think  how  glnd  our  £un»pean  fel- 
low workers  are  to  get  our  ganoids  and  our  Liniulu*,  to  realize  that  ve 
have  important  animals  and  plants  in  our  own  country.  This  s'tudj 
of  the  life-histories  needs  no  library,  no  collections,  no  acquaintance 
with  foreign  tongues.  It  needs  only  a  pair  of  sharp  eyes  to  turn  nut 
work  which  shall  be  as  full  of  interest  and  as  valuable  n^  the  claa^ie 
paper  of  Smeatbman  upon  the  white  ants.  That  our  most  familiar 
forms  will  reveal  new  and  unsuspected  points  of  interest,  is  evidenced 
bv  Dr.  H.  H.  Wilder's  recent  discovery  that,  contrarv  to  all  our  text 
books,  several  of  our  salamanders  are  lungless.  One  cannot  read  the 
pages  of  the  laie  W.  H.  Gibson,  without  realizing  that  there  i>  much 
to  be  found  out  about  the  animals  and  plants  about  our  very  doon: 
and  every  new  fact  about  the  commonest  form  is  a  positive  coutributioo 
to  knowledge. 
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But  rfx^nons  A  no*  mouions.  la  it  not  powible  for  some  of  our 
tmaller  local  societies  to  liea>me  affiliated  with  the  American  Aaaocia- 
tion  in  such  a  wa?  as  to  he  pro«luctive  of  mutual  aMiitan(*e?  Cannot 
the  aai<»ciatioD  act  as  a  medium  of  intercourse  and  of  exchange  of 
ideas?  C^annot  the  memheri  of  these  societies  have  conferences  simi* 
lar  to  those  which  take  place  in  England?  We  are  aware  that  what 
have  l>epn  t«>rnied  '*  afliliate<i  societies**  meet  with  the  American  Asso- 
ciation, hut  these  societies  are  not  the  ones  to  which  we  refer.  We  are 
also  aware  that  the  Societv  of  Naturalists  otarted  out  with  a  somewhat 
similar  idea.  It  was  drr>p|>e<l  by  that  organitation,  not  liecause  there 
was  no  nee<l  of  it,  hut  for  other  reasons. 

Again,  the  British  .Vssociation  annually  appropriates  large  sums 
(thin  year  $7,750)  in  aid  of  varicms  scientific  investigations.  Our  asso- 
ciation has  recently  entered  upon  a  similar  course,  hut  so  far  its  appro- 
priations have  been  small.  To  the  statement  that  it  appropriates  all 
that  it  can,  there  is  a  ready  reply.  I^wk  at  the  annual  re(M)rt  of  the 
ex|M'nditures  of  the  ass4»ciation  and  you  will  find  chances  for  economy. 
Read  through  one  volume  of  the  '*  Procee<lings  **  and  you  will  conclude 
that  that  |M)rtly  annual  volume  could  be  reduced  in  size  without  the 
slightest  los<t  to  science.  The  money  saved  by  this  could  be  very  ad- 
Tantageously  uned  in  other  ways,  and  it  would  not  l>e  insignificant  in 
amount. 

When*  nil  the  addn*sses  were  so  gcMxl  it  seems  somewhat  invidii>us 
to  select  one  as  e!«tM*ciallv  n(»teworthv,  but  the  review  of  thirteen  vears 
pri>gress  in  physiology  by  Professor  Michael  Foster,  seems  to  the  non- 
physiologi(*nl  writer  as,  fierhafis,  the  m<»st  striking  and  suggestive.  We 
call  it  up  however,  not  for  the  purfxHie  of  making  any  compfiris(ins,but 
for  the  pur|Mis«*  of  quoting  fn>ni  it  one  |»ortion  which  S(*ems  especially 
timely  after  the  recent  attempts  to  get  C*ongress  and  the  legislatures 
of  MajM«(*huM»tt^  and  other  States  to  pa«i  aoti*  vivisect  ion  laws.  When 
one  knowff  the  niiantatemenis  and  |)er\'ersions — to  use  no  harsher  term 
— 4if  the  sdv(M*iite«  of  thesi*  bills,  it  U  a  pleasure  to  l>e  able  to  quote  a 
direct  reply  to  nne  of  their  deliberate  misrepresentations.  In  his  i*f>n- 
eluding  remarks  l'rof«*sM»r  F<Miter  said  : 

**  AntI  I  will  be  here  so  liold  as  t<»  dare  to  fMiint  out  that  this  devel- 
opment of  his  m*ienre  must,  in  the  times  to  oome,  influence  the  attitude 
of  the  phyaiologittt  towanU  the  w<»rld,  and  ought  to  influence  the  atti- 
tude of  the  world  towani*  him.  I  imagine  that  if  a  plebiscite,  limited 
even  to  iiistnicte«i.  I  might  alm<ait  vay  scientific  men,  vers  taken  at  the 
present  niom«<nt,  it  would  be  found  that  the  m<ist  prsralent  ounoaptioo 
of  physiology  is  that  it  is  a  somscbing  which  is  id  soqiM  way  an  appaa* 
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dage  to  the  art  of  medicine.    That  physiology  is,  and  always  muittM^ 
the  basis  of  the  science  of  healing  is  so  much  a  truism  that  I  would  not 
venture  to  repeat  it  here  were  it  not  that  some  of  those  enemies,  alike 
to  science  and  humanity,  who  are  at  times  called  anti-viviseclioDiil^ 
and  whose  zeal  often  outruns,  not  only  discretion,  but  even  truth,  hm 
quite  recently  asserted  that  I  think  otherwise.     Should  such  a  hallu- 
cination ever  threaten  to  possess  me,  I  should  only  have  to  turn  totke 
little  we  yet  know  of  the  physiology  of  the  nervous  system  and  remiad 
myself  how  great  a  help  the  results  of  pure  physiological  curiosity— 
I  repeat  the  words,  pure  physiological  curiosity,  for  curiodty  is  tke 
mother  of  science — have  been,  alike  to  the  surgeon  and  the  physidao, 
in  the  treatment  of  those  in  some  way  most  afflicting  maladies,  the  dii- 
eases  of  the  nervous  system.    Now  physiology  is,  and  always  must  be^ 
the  basis  of  the  science  of  healing ;  but  it  is  something  more.     When 
physiology  is  dealing  with  those  parts  of  the  body  which  we  call  mot- 
cular,  vascular,  glandular  tissues  and  the  like,  rightly  handled  she 
points  out  the  way  not  only  to  amend  that  which  is  hurt,  to  repair  tbe 
damages  of  bad  usage  and  disease,  but  so  to  train  the  growing  tissnei 
and  to  guide  the  grown  ones  as  that  the  best  may  be  made  of  them  6r 
the  purposes  of  life.     She  not  only  heals,  she  governs  and  educafisi 
Nor  does  she  do  otherwise  when  she  comes  to  deal  with  the  nervous  tis- 
sues.   Nay  it  is  the  very  prerogative  of  these  nervous  tissues  that  their 
life  is  above  that  of  all  the  other  tissues,  contingent  on  the  eo?i- 
ronment  and  susceptible  of  education.     If  increasing  knowledge  gives 
us  increasing  power  so  to  mould  a  muscular  fibre  that  it  shall  plaj  to 
the  best  the  part  which  it  has  to  play  in  life,  the  little  knowledge  we 
at  present  possess  gives  us  at  least  as  much  confidence  in  a  coming  hi 
greater  power  over  the  nerve  cell.    This  is  not  the  place  to  plunge  into 
the  deep  waters  of  the  relation  which  the  body  bears  to  the  mind,  bat 
this  at  least  stares  us  in  the  face,  that  changes  in  what  we  call  the  bodj 
bring  about  changes  in  what  we  call  the  mind.     When  we  alter  the 
one,  we  alter  the  other.      If,  as  the  whole  past  history  of  our  scienoe 
leads  us  to  expect,  in  the  coming  years  a  clearer  and  clearer  iosigfat 
into  the  nature  and  conditions  of  that  molecular  dance  which  is  to  ui 
the  material  token  of  nervous  action,  and  a  fuller,  exactor  knowledge 
of  the  laws  which  govern  the  sweep  of  nervous  impulses  along  fibre  and 
cell,  give  us  wider  and  directer  command  over  the  moulding  of  the 
growing  nervous  mechanism  and  the  maintenance  and  r^ulation  of 
the  grown  one,  then  assuredly  physiology  will  takes  it  place  as  a  judge 
of  appeal  in  questions  not  only  of  the  body,  but  of  the  mind ;  it  will 
raise  its  voice  not  in  the  hospital  and  consulting-room  only,  but  also  in 
the  Senate  and  the  school." 
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Wb  iNiTe  reeeiTed  ootice  of  ibe  recent  formation  at  New  Orleans  of 
**Tbe  Louinana  Society  of  NaturalisU  "  with  Prof.  J.  H.  Dillard,  of 
Tolane  Unirernty,  af  President,  and  Mr.  E.  Foster,  Secretary.  The 
Society  has  already  about  45  members,  nearly  all  of  whom  are  workers 
in  some  branch  of  natural  science.  It  proposes  to  work  up  the  fauna 
and  flora  of  the  State  in  a  sjrstematic  manner,  a  task  ncTer  before  at- 
tempted. One  has  only  to  look  at  the  map  of  Louisiana — possessing 
the  mouth  of  one  of  the  largest  riTen  in  the  world,  numerous  bayous, 
▼ast  salt  and  freshwater  lakes,  large  islands  and  bars,  extensive  swamps 
and  forests — to  see  what  grand  possibilities  are  in  store  for  tliis  society 
if  its  members  will  study  geographical  distribution  in  the  broad  and 
yet  detailed  way  in  which  it  is  done  by  the  Biological  Survey  of  the 
Department  of  Agriculture.  We  hope  to  receive  reports  from  time  to 
time  of  the  results  achieved  by  the  society. 


<Sriirral  Notes. 


BOTANY. 

PfafTa  Obaervationa  on  the  Nature  of  Ivy  Poisoning. — 
G>nstdering  the  frequency  of  Rhus  poisoning  and  the  abundance  of 
oor  two  noxious  specion,  it  is  remarkable  that  the  exact  nature  of  the 
irritant  has  so  long  eluded  disotivery.  The  most  widely  divergent 
▼lews  upon  the  nuhject  have  from  time  to  time  been  advanced.  Khit- 
tel,  in  1M5M,  regarded  the  poisonous  principle  a  volatile  alkaloid; 
Matuch,  in  IHSA.  believed  it  a  volatile  acid  ;  while  Burrill  at  one  time 
thought  a  bacterial  germ  might  be  the  responsible  agent.  However, 
none  of  these  f>b»er\'ers  has  made  a  very  satisfactory  case,  and  it  is 
aoconlingly  a  matter  of  more  than  ordinary  interest  that  the  poisonous 
principle  has  at  length  been  isolated  by  Dr.  Frans  Pfaff,  of  the  Harv* 
ard  Medical  So hcMil.  As  Dr.  PfafT't  preliminary  article*  upon  the  sub* 
ject  it  published  in  a  medical  journal  and  may,  therefore,  esca|>e  the 
notice  of  biologists  who  are  not  also  ph}*sicians,  his  results  may  be  sum* 
mariied  in  these  columns. 

After  a  r^'Stim^*  of  the  investigations  on  Rhus  poisoning,  the  fitct  is 
pointed  out  that  ikin  irritants  are,  in  general,  rapid  or  slow  in  their 
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action  aocordiDg  as  thej  are  more  or  less  volatile.  Id  the  case  of  Rhoi 
poisoning  the  latent  period  between  exposure  and  the  first  sjmptoiiis 
of  dermatitis,  is  a  comparatively  long  one,  amounting  often  to  several 
days.  This  would  suggest  that  the  poison  is  not  a  volatile  subatanee 
but  something  of  a  more  fixed  nature.  However,  as  the  prevailing 
opinion  strongly  favored  the  idea  that  Rhus  poison  pervaded  the  air  in 
the  neighborhood  of  the  plant,  Dr.  Pfaff  first  proceeded  to  extract  by 
steam  distillation  Maisch's  "  toxicodendric  acid,'*  which  after  combina- 
tion with  barium  and  sodium  was  found  to  be  nothing  more  nor  lev 
than  acetic  acid.  He  then  tried  quite  a  different  plan  and  by  diftilling 
alcoholic  extracts  of  Rhtu  toxicodendron  and  R.  venenata  he  obtained 
a  black  oily  residue,  which  when  purified  gave  an  oil  of  agreeable  odor. 
This  oil  was  readily  soluble  in  alcohol,  ether,  benzol,  etc.,  but  insoluble 
in  water.  On  prolonged  exposure  to  air  it  turned  to  a  resin.  The 
effects  of  the  oil,  for  which  the  appropriate  name  Toxicodendroi  is  sug- 
gested, were  repeatedly  tried  upon  the  persons  of  several  assistants  and 
others  offering  themselves  as  subjects.  In  all  cases  it  proved  a  moat 
active  skin  irritant,  producing,  even  when  applied  in  very  small  quan- 
tities, highly  characteristic  cases  of  Rhus  poisoning.  There  can,  there- 
fore, be  scarcely  a  doubt  that  the  true  principle  has  now  been  discov- 
ered. 

Notwithstanding  the  popular  impression  that  a  volatile  poison  emi- 
nates  from  the  Rhus,  which  thus  acts  upon  sensitive  persons  even  at  a 
distance,  no  signs  of  such  action  have  been  detecte<l  by  Dr.  Pfaff  and 
his  assistants.  Although  they  have  experimented  upon  many  |x>unds 
of  fresh  R.  toxicodendron  and  R.  venejiaia,,  no  case  of  poisoning  has 
occiired  except  after  actual  contact  with  the  plants  or  with  objects 
which  the  plants  have  touched.  Dr.  Pfaff  suggests  that  the  pollen  may 
at  the  time  of  an  thesis  act  as  a  transporting  agent,  but  that  the  popu- 
lar opinion  has  probably  arisen  through  frequent  cases  of  poisoning  by 
unconscious  contact  with  the  plants  or  with  clothing  or  other  objects  to 
which  the  viscid  oil  has  adhered.  The  extended  latent  i>eri<id,  of 
course,  add^  greatly  to  the  difficulty  of  eliminating  such  possibilities  in 
particular  cases.  The  practical  outcome  of  Dr.  Pfaff's  discoveries  is 
that  we  may  now  have  an  intelligent  treatment  in  cases  of  Rhus  poison- 
ing, and  he  points  out  that  the  best  remedy  at  all  stages  is  the  very 
simple  one  of  removing  the  irritant  by  thoroughly  brushing  the  afiected 
parts  with  soap  and  water,  while  on  the  other  hand,  the  application  of 
oils,  vaseline,  or  even  alcohol,  if  not  at  once  removed,  only  serves  to 
spread  the  poisonous  principle,  since  it  is  readily  soluble  in  tbaw 
media. 
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The  newly  di»covered  tDxioodeodrol  appemn  to  be  preteoi  id  aU 
parti  of  the  planl,  even  id  the  roola.  Old  and  dried  slema  mlto  yielded 
IL  Nu  <litferetice  hat  m  vet  Iteen  detected  l>etweeti  the  oil  extracted 
from  Rhiti  toj-ifi^imdron  and  that  from  H,  venenaia,  Suocesful 
analjraes  have  not  yet  been  made,  but  furtlierinvcatigations  along  thcM 
lines  are  in  pro^reM  in  Dr.  lYaflT's  laboratory.  It  is  to  l>e  hoped  that 
be  will  extend  his  researche»i  to  other  species  of  Rhus,  notably  R. 
pumilii  Michx.,  conceniin^  which  there  has  l>een  considerable  contro- 
Teryy,  si>roe  writers  maintaioiiif:  its  innocence,  others  its  extreme  viru- 
lence.—  H.  !>.  KoitiXHON. 

Botany  in  Detroit.— The  U>tanisLH  ap|>eared  to  share  the  feeling 
of  many  uther  MMentiHc  men  that  it  was  iuadvisiil>le  to  hold  a  8e|mrate 
me<aiti);  of  the  American  Ai^«(K-iatiou  for  the  Advancement  of  Science, 
pn^ferrin^  to  arrange  for  a  joint  meeting  with  the  British  AtM>ociation 
which  met  a  w(*ek  later  in  Toronto.  At  any  rate,  the  botanists  pretty 
generally  did  not  go  to  Detroit.  When  Section  (i  organises!  on  Mon- 
<lay  foren«H»n,  there  were  in  addition  to  the  Vice-President  and  Secre- 
tary hut  three  duly  (lunlifietl  nieml>en*  who  were  eligible  t4>ap|M>int men t 
upon  the  nectional  ounmiitee.  and  it  wan  not  until  the  sec«>Dd  day  that 
all  the  <*<)mniitti*<*i«  werefille<l.  And  yet  in  »pite  of  this  discouraging 
l)eginning,  the  tHftnions  wen*  interesting  and  profitable. 

Vice  rresi* lent  AlkinM»n  delivere<l  bin  address  u|Kin  **  Kxfierimental 
Morphology  "  on  Monday  aAern(H»n,  August  IHh,  detailing  with  Mime 
particularity  the  results  of  his  ex|)erinient«  u|Min  ferns  of  the  genus 
Onooles,  in  which  by  mutilation  at  ctTtain  fH'riods  he  was  able  to  bring 
about  the  triini>formaiion  of  the  «|Mm>phyll  into  a  normal  or  nearly 
normal  foliage  l«*af.  The  |Misffibiliiy  of  applying  ex fierimental  methwls 
to  the  M>lution  of  many  tn<»rphological  problems  was  di»<*ussed  at  some 
lenirth. 

Thf  tollowing  pafiers  were  presented,  some  in  extenso  and  others  by 
title  only. 

Trillium  'jntntliflorum,  its  variations,  normal  and  teratological,  by 
iJbarleii  A.  Davi*. 

A  diik'UMion  of  tht*  structural  charatrt^rs  of  the  order  Pexizina*  of 
SchrtM'ier,  bv  J.  K.  Durand. 

Tbr  taxoiiomic  value  of  fruit  charactrn  in  the  genus  (lalium.  by  K. 
E.  Wiegand. 

Ke|Hirt  u|Htn  thf*  progress  of  the  IxUanical  survey  of  Nebraska,  by 
Charles  K.  Iiefw4*v. 

« 

C'hangt*t  during  winter  in  the  fierithecta  and  ascoaports  of  certain 
Erysiphea*,  by  H.  T.  (tailoway. 
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The  ErynphM  of  Kortb  Ammm,  bj  B.  T.  OaUomj. 

Some  CMmtribodgm  to  the  Iife>hutorj  of  TTifiMtHfionfiii,  by  Lk  &. 
Jones. 

BMterioeis  <rf'CSunMitioa%  bj  Albert  F.  WoodL 

Wakkei^s  Hjaointh  bmetentiiD,  bj  Elrwin  P.  Smith. 

Notes  oD  some  oew  genera  of  fuogi,  by  George  F.  Atkineoo. 

Are  the  trees  receding  from  the  Nebraska  piains  ?,  by  Charles  E. 
j^essey* 

ReproductaiFe  organs  and  embryology  of  Droeexa,  by  C.  A.  Peiera 

Development  of  some  seed-coats,  by  J.  O.  Schlatterbeck. 

CoDtributioDs  on  the  wild  and  cultivated  roses  of  Wisconsin  and 
neighboriDg  States,  by  J.  H.  Schuette. 

Morphology  of  the  flower  of  Aaclepias  eomuti  by  Fanny  E.  Lan^ 
doD,  presented  by  V.  M.  Spalding. 

Comparison  of  the  pollen  of  Pinus,  Taxus  and  Peltandra,  by  Georfe 
F.  Atkinson. 

Some  characteristics  of  the  foothill  vegetation  of  western  Nebraska, 
by  Charles  E.  Bessey. 

On  the  distribution  of  starch  in  woody  stems,  by  B.  Shimek. 

Mechanism  of  root-curvature,  by  J.  B.  Pollok,  presented  by  V.  M. 
Spalding. 

The  toxic  action  of  phenole  in  plants,  by  R.  H.  True  and  C.  G. 
Hunkel. 

Cellulose  ferment,  by  F.  C.  Newconibe. 

Is  the  characteristic  acidity  of  certain  species  of  the  Arum  family  a 
mechanical  or  a  physiological  property  or  eflect,  by  Charles  P.  Hart. 

How  plants  flee  from  their  enemies,  by  W.  J.  Heal. 

Stomata  on  the  bud-scales  of  Abies  pectimtta,  by  A.  P.  Anderson. 

Comparative  anatomy  of  the  normal  and  diseased  organs  of  Abiet 
baUamea  afi*ected  with  Aecidium  elaiinumy  by  A.  P.  Anderson. 

On  a  new  and  improved  self- registering  balance,  by  A.  P.  Anderson. 

Several  other  papers  were  presented,  the  titles  of  which  were  not 
obtained,  and  two  hours  were  given  to  a  joint  session  with  the  Zoologi- 
cal Section  in  the  discussion  of  Organic  Selection  as  presented  by  H. 
F.  Orfborn. 

lu  the  Botanical  Club,  it  was  found  on  assembling,  that  President, 
Vice-President  and  Secretary  were  absent;  accordingly  J.  J.  Davis 
was  elected  President,  and  Albert  F.  Woods,  Secretary.  The  follow- 
ing notes  were  presente<l  : 

An  epidemic  of  Erysiphe  communis  on  Polygonum  arintl€rre,  hj 
Charles  £,  Bessey,  noting  the  universal  presence  of  this  parasite  opoo 
the  host  mentioned  in  eastern  Nebraska  in  1897. 
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A  photphoretoeot  moaqaito  (CSiiroooflUM  tp.),  by  Charkt  E.  Dewey, 
Dotiog  phoephorenoe  apoo  all  parte  of  the  ioeed  whieb,  whik  liTiiig, 
was  evidently  suffering  from  eome  dieeaee.  No  hypha  or  baotoria 
were  found  afker  careful  examination,  although  the  pree«ice  of  the  lal* 
tar  is  suspected. 

Photographs  of  the  Botanical  Gardens  of  the  Michigan  Agricultural 
College  were  shown  by  W.  J.  Beal. 

Charts  of  fungi  and  large  sheets  of  preparations  of  weeds,  to  be  used 
in  botanical  leolares  before  distant  audienoes  were  shown  by  W.  J. 
Beal. 

Dicranum  §purium  aud  some  other  mosses,  by  R.  H.  True,  noting 
certain  structural  peculiarities. 

Sensitive  stamens  in  Opuntia,  by  Charles  E.  BeMey,(0.  fragUiM  and 
0.  mi§m>auriensis). 

Some  south  Michigan  Oaks,  by  Mesvs.  Britton  and  Wheeler,  being 
the  report  of  a  committee  which  visited  some  oaks  near  the  city.  The 
trees  in  question  ma^  belong  to  the  species  Q%»ereu»  texana  toid  Q.  mitk' 
aurii,  but  further  study  is  necessary. 

On  a  method  of  preserving  chlorophyll-bearing  tissues,  by  A.  F. 
Woods.  After  precipitating  the  chlorophyll  with  copper,  the  material 
(as  leaves,  etc.)  may  be  preserved  indefinitely  in  glycerine  jelly. 

Why  moss-capsules  nod,  by  R  H.  True,  concluding  that  while  the 
curvature  is  geotropic,  the  dlVection  is  influenced  by  light. 

The  botanical  garden  of  the  Univenity  of  Michigan  was  spoken  of 
by  V.  M.  Spalding. 

F^rost  injury  to  fruit  trees  ami  the  falling  of  Ailauthus  leaves  were 
discusseil  bv  A.  I).  Selbv. 

Fn>feM(>r  (.V>nway  MacMillau,  of  the  Tniversity  of  Minnesota,  Min- 
neapolis, Minnesota,  was  elected  President  for  the  ensuing  year. 

Professor  C.  B.  Waldron,  of  the  University  of  North  Dakota,  F^argo, 
N.  I) .  Vice-President. 

A.  H.  Seymour,  Harvard  University,  (  ambridge,  Mass.,  Secretary. 

(*HAKLiai  K.  Bbbsky. 

The  Botanical  Society  of  America  held  its  third  Annual  Meet- 
ing in  Toronto,  August  17th  and  ixth.  The  addrres  of  the  retiring 
Prfsi«lrnt.  I*rof  C\  K.  liessry.  u|m)u  the  Phyhigeny  and  Taxonomy  of 
thr  AiiKi(is|>i*roit,  will  Im*  publishetl  in  full  by  the  Society.  The  fol- 
lowiii|(  imfirra  were  rrsd  : 

B.  L.  ItobioMin  :  Krblastcais  in  I^rpidium  ap4iaium. 

J.  C.  Arthur :  Movement  of  protoplasm  in  ccanocytic  hyphie. 
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J.  M.  Ck>ulter :  The  pollen  grain  and  the  antipodal  region. 
D.  P.  Penhallow :  Studies  of  the  species  of  Pioea. 
H.  J.  Webber :  The  fertilization  of  Zamia. 

D.  T.  McDougal  and  D.  H.  Campbell :  Report  upon  the  propotMd 
tropical  laboratory. 

E.  L.  Greene :  Bibliographical  difficulties. 

The  following  officers  were  elected  for  the  ensuing  year :  PresideDt, 
Dr.  N.  L.  Britton;  Vice-President,  Prof.  J.  C.  Arthur;  Secretary, 
Prof.  C.  R.  Barnes;  Treasurer,  Arthur  HoUick.  The  next  meeting 
will  be  held  in  Boston  just  previous  to  the  meeting  of  the  American 
Association  for  the  Advancement  of  Science. 

Government  Timber-tests. — The  Division  of  Forestry  of  the 
United  States  Department  of  Agriculture  issued  some  months  ago  a 
summary  of  mechanical  tests  on  thirty-two  species  of  American  woods 
(Circular  15)  which  is  worthy  of  something  more  than  a  passing  remark. 
These  tests  were  made  in  St  Louis,  Mo.,  by  Professor  J.  B.  Johnson. 
This  work  has  been  carried  on  for  six  years,  resulting  in  the  collection 
of  a  great  deal  of  valuable  information  in  regard  to  the  timbers  inves- 
tigated. The  work  thus  far  has  been  very  carefully  done,  and  the 
results  cannot  but  prove  of  the  greatest  value  to  engineers  and  others 
who  make  use  of  timber  for  large  constructions.  It  is  a  pity  that  the 
Chief  of  the  Division  has  to  say  "  at  tM  present  writing  all  work  in 
timber-testing  has  l)een  abandoned/'  It  is  to  be  hoped  that  the  Secre- 
tary of  Agriculture  will  make  strenuous  efibrts  to  secure  the  means  for 
continuing  the  work.  Certainly  our  American  timbers  are  worthy  of 
being  carefully  studied,  and  having  their  values  rated  in  standard 
works  on  the  strength  of  materials.  A  Secretary  who  wishes  to  bring 
things  American  to  the  favorable  notice  of  the  world  could  not  do  it 
more  certainly  than  by  securing  the  exact  data  demanded  by  engineers 
as  to  the  value  of  our  native  timbers. — Charlks  E.  Bessey. 

Notes. — J.  M.  Greenman,  of  the  Gray  Herbarium  of  Harvard 
University,  contributes  three  papers  to  the  Proceedings  of  the  Ameri- 
can Academy  of  Arts  and  Sciences  (Vol.  XXXII,  No.  16),  namely, 
a  Revision  of  the  Mexican  and  Central  American  Species  of  Houstouia, 
a  Key  Uy  the  Mexican  Species  of  Liabum,  and  Descriptions  of  new  or 
little-known  Plants  from  Mexico. 

Among  the  recent  pai)ers  on  mosses  is  an  important  one  by  J.  Car^ 
dot  on  the  Mosses  of  the  Azores  and  of  Madeira,  in  the  Eighth  Annual 
Report  of  the  Missouri  Botanical  Garden.      It  includes  twenty-four 
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pages  of  text»  consistiDg  of  an  annotated  catalogue  with  descriptions  of 
new  species,  and  eleven  plates. 

Dr.  J.  C.  Arthur's  bulletin  (65,  Purdue)  on  Formalin  for  prevention 
of  Potato  Scab,  shows  that  by  the  use  of  this  substance  '*  seed* potatoes  " 
may  be  practically  freed  from  scab  germs  by  an  immersion  for  two 
hours  in  a  solution  of  the  approximate  strength  of  1:300. 

In  a  recent  number  of  the  Journal  of  School  Geography,  Professor 
Conway  MacMillian  contributes  some  useful  notes  for  teachers  on  the 
Greographical  Distribution  of  Plants.  Copies  can  probably  be  obtained 
of  the  author  by  addressing  him  at  the  University  of  Minnesota. 

Professor  G.  B.  Frankfurter,  of  the  University  of  Minnesota,  has  be- 
gun the  chemical  study  of  the  common  poke-weed  (Phytolacca  decan- 
dra),  and  has  published  the  first  part  of  his  results  in  the  American 
Journal  of  Pharmacy.  Among  the  results  thus  far  obtained  is  the 
remarkably  high  per  cent.  (41.62)  of  potassium  oxide  found  in  the  ash. 

From  the  Experiment  Station  Record  we  learn  that  the  following 
amounts  were  included  in  the  Congressional  appropriations  for  the 
United  States  Department  of  Agriculture  for  the  fiscal  year  1897-8, 
viz.:  Division  of  Botany,  $23,800 ;  Division  of  Agrostology,  $18,100; 
Division  of  Forestry,  $28,520;  Division  of  Vegetable  Physiology  and 
Pathology,  $26,500.  This  is  hopeful ;  nearly  $100,000  for  the  study  of 
some  phase  of  botanical  science !  But  one  is  disappointed  in  finding 
that  Congressmen  have  wasted  $130,000  for  a  free  distribution  of  seeds. 
We  hoped  that  the  day  of  this  unwisdom  had  passed* — Charles  E. 
Bessey. 


ZOOLOGY. 

A  List  of  the  Birds  of  the  Vicinity  of  West  Chester, 
Chester    Co.,    Pennsylvania. — (Continued  from  page   8H.) — 

106.  Dendroica  cMtiva  (Gmel.),  Yellow  Warbler.  Rather  common 
summer  resident,  but  more  abundant  during  the  migration  period. 
(Earliest  spring  occurrences :  May  5, 1888  ;  May  14, 1889). 

107.  D,  c(Brulescens  (Gmel.),  Black-throated  Blue  Warbler.  Abund- 
ant migrant  (Spring  occurrences:  May  14,  1887  ;  May  9-12,  1888  ; 
May  11,  1889;  May  9,  1891.  Fall  occurrences:  Sept.  7-29,  1889; 
Sept.  23  to  Oct.  5, 1890). 

108.  D.  caronata  (Linn.),  Myrtle  Marbler.  The  most  abundant  mi- 
grant of  the  family,  unless  Compdothlypda  americana  should  be  aarigned 
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that  poeition.  (Spring  occurrences :  April  19,  1886 ;  Maj  7,  1887 ; 
May  4-19,  1888  ;  May  3-17,  1890 ;  April  22  to  May  9,  1891.  Fall 
occurrences :  Oct  12, 1889 ;  Oct.  18, 1890). 

109.  D.  maeulo9a  (Omel.),  Magnolia  Warbler.  Common  migrant  in 
the  spring  and  fall.  (Spring  occurrences :  May  9-15,  1888  ;  May  14« 
1889  ;  May  10-17, 1890 ;  May  9, 1891). 

110.  D,  easrulea  (Wils.),  Cserulean  Warbler.  Very  rare  migrant.  I 
shot  a  female  in  a  swamp  in  West  Groshen,  May  10,  1890  (now  in  col* 
lection  Acad.  Nat  Sci.  Philada.).  I  believe  this  to  be  the  only  pub- 
lished record  of  this  species  in  easlern  Pennsylvania,  with  the  excep- 
tion of  one  reoenttv  secured  in  Delaware  Co.  Dr.  B.  H.  Warren 
claims  ("  Birds  of  Pennsylvania,"  2d  ed.,  1890)  to  have  seen  five  indi- 
viduals in  this  part  of  the  State,  but  since  he  does  not  mention  to  have 
taken  specimens,  the  identity  of  these  cases  must  be  questioned. 

111.  />. penfMy/vantca  (Linn.),  Chestnut-sided  Warbler.  Abundant 
migrant  in  the  spring  and  fall.  (Spring  occurrences:  May  7,  1887  • 
May  9, 1888 ;  May  11, 1889  ;  May  10-17, 1890 ;  May  9, 1891). 

112.  D.  oastanea  (Wils.),  Bay-breasted  Warbler.  Infrequent  mi- 
grant I  shot  a  male  on  May  11, 1889,  and  a  male  and  female  May  17, 
1890,  also  a  bird  of  the  year  Sept  17, 1890. 

113.  D.  8iriata  (Forst.),  Black-poll  Warbler.  Common  migrant  in 
the  spring  and  fall.  (Spring  occurrences;  May  17, 1887  ;  May  9-27, 
1888;  May  11-14,1889;  May  17,1890;  May  8, 1891). 

114.  D.  blaekbumicB  (Omel.),  Blackburnian  Warbler.  Tolerably 
common  migrant  in  the  spring  and  fall.  (Spring  occurrences  :  May  5 
-19,  1888;  May  4,  1891  ;  May  7,  1897.  Fall  occurrences:  Aug.  28, 
1888;  Sept  19,1890). 

115.  I),  xnrens  (Gmel.),  Black-throated  Green  Warbler.  Abundant 
spring  and  fall  migrant.  (Spring  occurrences:  April  28  to  May  12. 
1888;  April  25  to  May  8,  1891.  Fall  occurrences:  Oct  7.  1887; 
Sept  19-29, 1889 ;  Sept.  19  to  Oct  5, 1890). 

116.  I),  vigorsii  (Aud.),  Pine  Warbler.  Common  migrant  in  the 
fall.  (Fall  occurrences:  Oct  1-8,1887;  Sept  19,  1M89;  Sept.  17  to 
Oct  18, 1890).     No  spring  occurrences  have  been  noted  by  me. 

117.  /).  palmamm  hijpochrysea  Ridgw.,  Yellow  Palm  Warbler. 
Rather  infrequent  migrant  in  the  spring.  I  have  never  seen  it  in  the 
fall.  In  April,  1891,  I  shot  five  specimens  and  saw  a  few  others,  and 
saw  a  single  one  April  25,  1897. 

118.  D.  discolor  (y'leiW.),  Prairie  Warbler.  Rather  rare  migrant, 
which  I  have  seen  only  twice,  on  May  10,  1890,  when  I  secured  a 
female  and  saw  two  other  individuals,  and  May  2,  1897. 
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119.  <Seturtij  aurocapiUits  (Lino.).  Oreo-bird.  CkMnmon  •amiser 
raident,  thoiif^h  more  abundaut  during  the  migrmtioD  periods.  (Earliest 
arrivali  :  May  2.  1S87  ;  May  12, 1H88  ;  May  11,  1889 ;  May  3,  1M90  ; 
April  25,  1891 .  Bulk  arrived  :  May  10, 1887 ;  May  19. 1888 ;  May  1, 
1891). 

120.  iS'.  HovtfHtrarrtuti^  (Gmel.),  Water  Thruab.  I  have  collected 
ooly  one  ff(>ecimen  of  thu  ipecien,  on  May  10,  1890,  in  Weat  Goahen. 

121.  (inAhly}n$  jomiimi  (Wik),  Kentucky  Warbler.  Infrequent 
summer  renident.  I  Hbot  a  male  July  29,  1888.  It  b  considerably 
more  frequent  during  the  migrations. 

120.  Q.  agUU  (Wils.),  Connecticut  Warbler.  Infrequent  migrant 
in  the  early  fall ;  the  only  ii|)ecimens  I  have  found  were  two  collected 
in  1881*,  (»n  Sept.  20th  and  28th,  resfiectively,  and  1  saw  another  on 
8ept.  2/'nh  (all  in  West  Goshen). 

123.  G.  triehas  (Linn.),  Maryland  Yellow-throat.  Common  sum- 
mer resident.  (Kariii-sl  arrivaU:  May  i^  1H88;  May  3, 1890;  April 
24, 1891.     liulk  arrived  :  May  7, 1887 ). 

124.  Irteritt  virrtis  (Linn.),  Yellow-breanted  (^hat  Infre<juent  sum* 
ner  rcKident.  I  noticed  one  on  May  <),  1HM7,  in  West  <toshen,  and 
abot  a  |>air  <  male  and  female)  in  Birmingham  on  July  6th  of  the  same 
year.  In  the  spring  (if  1M97  1  saw  four  fwirs,  the  first  of  which  arrived 
Hay  9th. 

125.  .Sy/nniui  pu^ilia  (Wils.),  Wils<m*s  Warbler.  Common  migrant 
in  the  spring  and  fall.  <  Spring  occurrences  :  May  18,  1886;  May  12, 
1S88;  May  10-17.  1890). 

126.  tS.  rrf fi^u/riiWj  (Linn.), (anadian  Warbler.  Common  migrant  in 
ibe  late  spring  and  early  fall.  (Spring  occurrence:  May  19,  18M8 ; 
Mav  11.1^^9;  .May  10, 1M90.. 

127.  SfOfphaga  ruiiciiia  (linn.),  American  Redstart.  Abundant 
migrant  in  the  i»pring  and  fall.  (Spring  occurrences :  April  14  to  May 
17.  18^»i:  .May  7-13.  1H87  ;  May  12-19.  1H8M ;  May  10-17.  1890; 
April  2M  tu  .May  !»,  1M91.  Fall  occurrence:  Aug.  11, 1886;  Aug.  26, 
1887  ;  Sept.  2o,  1 W9  ;  .S-|it.  tWS.  1H90). 

12m.  AnthuM  ft^nn^lvanims  (l^ith.),  Ameri<*an  Pipit.  Not  uncom* 
mon,  though  uf  irregular  occurrence  in  tlie  fall  and  spring.  (F4irlic*st 
fldl  iM'currenre  :  < K*t.  13,  IMHM.  latest  spring  occurrence:  April  14, 
18HM,  when  1  Miw  A  fl<M*k  of  aUiut  lOOi. 

12H.  (itilri>»rttpU»  r«iro/iii#'iMiji  (  Linn.),  (*atbinl.  .\bundant  summer 
resident.  (  KarlieT»t  uprin^;  arrivals  :  May  4, 1MH6 ;  May  2.  1887  ;  May 
1»  18HM;  May  1.  ln91  ;  April  28,  1897.  Bulk  arrive<l :  May  5,  1H86; 
May  3.  1mm7  ;  May  t;.  1h»m  ;  May  4, 1891.     This  species  is  mure  regu- 
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lar  in  regard  to  the  time  of  its  arriyal  than  any  other  that  I  have  ob- 
served. 

130.  Harporhynchus  rufiu  (Linn.),  Brown  Thrasher.  ConiiDoii 
summer  resident.  (Earliest  arrivals :  April  25, 1S86 :  April  23, 1S87 ; 
April  28, 1888 ;  April  20, 1889.     Bulk  arrived  :  April  26, 1887). 

131.  Troglodytes  aiedon  Vieill.,  House  Wren.  Abundant  summer 
resident  (Eariiest  spring  arrivals :  April  22, 1886 ;  April  27.  1887 ; 
March  31,  1888;  April  17,  1891.  Bulk  arrived:  April  29,  1887; 
April  4, 1888). 

132.  T  hiemalis  Vieill.,  Winter  Wren.  Tolerably  comroon  wiotcr 
resident.     (Earliest  occurrence:    Sept.  25;  latest  occurrence,  Mmrch 

31). 

133.  Certhia  familiaris  amerieaiia  (Bonap.),  Brown  Creeper.  Toler- 
ably comroon  resident  during  the  late  fall,  winter  and  early  spring. 
(Earliest  occurrence:  Sept.  25,  1890.  Latest  occurrence:  April  21, 
1886). 

134.  Sitia  carolinerms  Lath.,  White-breasted  Nuthatch.  Commoa 
resident. 

135.  S.  canadensis  Linn.,  Bed-breasted  Nuthatch.  A  very  infrequeat 
migrant.  I  shot  a  female  on  April  27,  1889,  and  saw  another  individ- 
ual on  Sept.  29th  of  the  same  year  ;  also  a  brightly  colored  individoal 
on  Oct.  17, 1896,  and  shot  another  April  28, 1897. 

136.  Parus  bicolor  Linn.,  Tufted  Titmouse.  Common  migrant  is 
the  spring  and  fall. 

137.  P.  atricapilhui  (Linn.),  Black-cap|)e<l  Chickadee.  Conimoo 
winter  resident,  sometimes  abundant. 

138.  Regulus  satrapa  Licht.,  (toldencrowned  Kinglet.  Common 
resident  in  the  fall,  winter  and  spring. 

139.  R.  calendula  (Linn.),  Ruby-crowned  Kinglet.  Common  mi- 
grant in  the  spring  and  fall. 

140.  Tunlus  musieUnvs  Gmel.,  WckhI  Thrush.  Common  summer 
resident. 

141.  T  fuhccffcens  Steph.,  Wilson's  Thrush.  Not  infrequent  migrant 
I  have  taken  it  only  in  the  spring. 

142.  T.  HMulaiujs  siaiinmuii  (Cah.),  Olive-backed  thrush.  1  have 
shot  only  two  specimens  of  this  species,  on  Sept.  9,  1887,  and  Sept.  2, 
1896,  both  in  West  Goshen. 

143.  T.  nonalasehkct  pallasii  (Cab),  Hermit  Thrush.  Common  mi- 
grant in  the  spring  and  fall.  (Spring  occurrences:  May  17-21.  18S6  ; 
April  2,  1888;  May  11,  1889  ;  April  15-28,  1891.  In  the  fall  it  re- 
mains until  about  Nov.  15th). 
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144.  Menda  migratoria  (LiDn.),  Americao  Robin.  Abundaiit  sum- 
mer  rwident  (Earliest  spring  arrivals  :  Jan.  26, 1M87 ;  Feb.  21, 1888  ; 
March  13,  1889;  March  1,  1890;  Feb.  24.  1891.  Bulk  arrived: 
March  13.  18M7;  March  10.  1888;  March  14,  1889.  Utest  fall 
occurrences:  Dec.  18,  1885;  Nov.  25,  1887;  Dec.  31.  1889;  Nov.  1, 
1890).  To  judge  from  these  data,  it  would  seem  probable  that  a  few 
remain  thr^iugb  the  mild  winters. 

145.  Sialvi  finlh  (  Linn.),  Bluebird.  Common  resident,  but  now  not  as 
nunierout«  as  at  the  commencement  of  the  peri<»d  of  my  observations. 
It  migrates  in  severe  winters. 

— TllOS.  H.  MoNT(H)MKRY,  Jr.,  Ph.  D. 

Mav  26.  1897.  Wii»Ur  In»t.  of  Anat.  Philada. 


KNTOMOUKiY. 

Scudder'a  Guide  to  the  Orthoptera.*— Mr.  Scudder  has  again 
place<l  the  workers  in  syntematic  iMii<iuiologT  under  obligation  to  him, 
by  the  puhlicalitm  of  an  i^xteedinKly  ut»eful  manual  of  Orthoptera. 
Thin  little  volume*  consihti*  of  snalyticnl  tables,  bibliographical  noiei*, 
and  a  lii*t  of  |»a|N*r(  treating  of  N«irth  American  Orthoptera.  The 
sctifM*  (»f  the  w<irk  it»  well  stated  bv  the  author  iu  bis  preface  as  f(»l- 
lows : 

**  The  follo\%in)iC  tabh^nand  bibliographies  are  published,  not  as  a  6nal- 
itj.  but  f(»r  temporary  um*  by  students  of  Orthoptera  in  this  country,  who 
have  few  means  for  working  up  their  collf*ctions.  The  author  contem* 
plates  B  general  work  on  the  clniisiHeatioo  of  our  Orthoptera.  uf  nhiih 
this  is  merely  a  pnMir<»niu».  and  which  may  serve  its  purfMise  until  the 
material  at  haiMl  has  l>een  mort*  thoroughly  studied  ;  the  frequent  de- 
mands niaile  for  information  have  pnmipted  it.  The  greater  numUT  of 
tables  are  baM^l  (i|M>n  tli<»se  (»f  Stal,  Hrunner  and  de  Sauaiure,  but  these 
authors  art*  in  no  way  responnible  for  the  form  in  which  they  here  a|>- 
p«ir. 

The  work  will  In*  warmly  welcomed  by  all  having  collections  <»f  Or* 
tho|Hrra.  For  the  first  time,  it  h  now  |Mis»ible  for  one  nut  u  s|>ei'ialt«t 
in  the  Orthopt4*ra,  Ui  determine  the  North  American  genera  of  all 
fiimiliea  of  this  order. 

Mftiidr  t«>  the  <ff>nrrm  ami  ('laMiAi^ion  of  tbs  North  Anirfii-ao  (NthufiCeni 
f»un<i  north  of  Mniru.  \\y  >an»iiel  lliiM«fd  Scuddvr.  ('anbridfr,  Kdward  W. 
Wbs«ler.  1hW7,  •»fo.  i»|..  hW,  |1  ts». 

r.2 
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If  the  appearance  of  the  more  general  work  10  to  be  long  delajed, 
which  18  probable,  owing  to  the  magnitude  of  the  undertaking,  it  is  to 
be  hoped  that  Mr.  Scudder  will  soon  give  us  a  catalogue  of  the  knowii 
North  American  species  of  this  order.  Such  a  catalogue,  eren  tbongli 
it  were  merely  provisional,  would  be  of  great  use  to  those  having  ool- 
lections  to  arrange,  and  would  stimulate  more  carefbl  eoUeeliag  in 
regions  which  have  not  yet  been  thoroughly  explored.  In  Una  way 
much  would  be  done  to  hasten  the  day  when  a  fairly  completa  geoerml 
work  could  be  published. 

One  has  only  to  consider  the  great  usefulness  of  our  lists  of  Lepidop- 
tera  to  appreciate  the  value  of  even  an  imperfect  catalogue.  And  then 
is  no  one  else  so  well  qualified  as  is  Mr.  Scudder  to  prepare  a  catalogue 
of  the  Orthoptera. — J.  H,  C. 


PSYCHOLOGY.* 


Notes  on  the  Experimental  Study  of  Memory.' — ^Tbe  expe- 
rimental investigation  of  memory  began  only  a  few  years  ago.  In  the 
books  on  modern  psychology  which  date  ten  years  back,  there  waa  no 
mention  of  it  whatever.  Wundt's  treatise  on  physiological  psychology, 
which  may  rightly  be  considered  a  typical  work,  devotes  but  very  few 
pages  to  memory  and  not  a  word  to  experiments  upon  this  &culty ; 
nevertheless,  this  is  a  work  which  has  passed  through  several  editiooa, 
in  which  the  author  has  endeavored  to  keep  abre4ist  with  the  science. 
The  first  investigators  who  directed  their  attention  to  the  subject  were 
Galtou,  Jacobs  and  Ebbinghaus ;  their  studies  were  confine<l  to  a  few 
points,  and  there  still  remain  to-day  many  unexplored  regions  in  this 
domain.  The  memory  of  sensations  is  merely  outlined,  and  the  mem- 
ory of  ideas  still  remains  to  be  covered,  at  least  for  the  moat  pari. 
However,  within  the  last  two  years,  attention  has  been  turned  in  the 
direction  of  the  memory.  Munsterberg,  Calkins,  Bigham,  Muller  and 
Schumann  and  many  others  have  already  published  results  which  are 
exceedingly  interestmg,  although  still  fragmentary.  As  it  is  certain 
that  these  studies  are  more  likely  than  some  others  to  render  great  ser^ 
vice  to  pcilagogy,  it  is  to  be  ho()ed  that  the  movement  already  begun 
will  not  be  arrested  too  soon. 

*  Edited  by  Howard  C.  Warren,  Princeton  Unirereity,  IMocton,  N.  J. 
'Translated  and  slightly  abridged  from  the  Anrut  Biologique^ — H.  C  W. 
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The  experimeuU  on  memory,  whether  mmd%  collectivelj  on  an  as- 
semblage of  pereonM,  as  (e.  g.),  on  an  entire  class  of  students,  or  individ- 
ualljr  upon  single  subjects,  or  again  on  the  experimenter  himself,  who 
serves  as  his  own  subject — these  experiments,  I  saj,  consist  chiefly  in 
giving  the  subject  a  certain  impression,  and  then  seeking  to  find  out 
what  bei*omes  of  this  impression  in  his  memory  at  the  end  of  a  certain 
time.  The  experimenter  endeavors  above  all  to  take  account  of  the 
greater  or  lesser  trannformation  which  the  memory  causes  the  impres* 
sioo  to  undergo.  To  discover  this,  three  principal  methods  are  em- 
ployed.* 

1.  Method  of  reprwiuetion. — This  consists  in  making  the  subject 
rrproduet  his  impression ;  if  it  is  a  story  that  he  has  listened  to,  he  re- 
peau  or  writes  it ;  if  it  is  a  vinible  form,  he  sketches  it ;  if  it  is  a  sound 
or  an  inflection,  or  some  visible  movement,  he  imitates  it ;  if  it  is  a 
color,  he  reproduces  it  by  mixing  the  tints  on  a  palette  or  varying  the 
sectors  of  rotating  dues.  This  is  certainly  the  most  natural  method,  in 
that  it  follows  closely  our  ordinary  pnMXHiure ;  but  as  a  metho<i  of 
studying  the  memory  it  is  sr)mewhat  indirect ;  it  requires  a  translation 
or  transfxisition  of  the  impression,  and  a  special  aptitude,  t.  g,,  in 
sketching  or  painting ;  it  should,  therefore,  be  expressly  reserved  for 
the  verbal  memory.  2.  Mrthod  of  §eleet%on. — Thb  consints  in  the  rec- 
ognition of  the  impression  when  it  is  presented  again  in  company  with 
others;  thus  a  tint  is  exhibite<l  at  first  and  the  Kubject  must  remenilier 
it ;  at  the  end  of  a  certain  time  he  is  shown  a  graded  series  of  the  same 
color,  comprising  fiAeen  difl*erent  tints,  and  must  recognize  the  one 
which  was  shown  him  U-fore ;  the  second  presentation  may  give  the 
whole  series  Himultanctiusly  or  suct*essively.  Thb  method  is  simpler 
than  the  preoe<ling,  since  it  l>ears  more  directly  on  the  memory  ;  there 
remains  to  (consider  t lie  sources  of  error  which  it  contains.  One  has 
already  been  note«l.  Whenever  we  have  to  make  a  choice  from  among 
a  set  of  objects  f>ur  attention  is  drawn  towards  the  centre  of  the  series ; 
if  the  iniproNiion  U}  lie  reoigniud  is  the  sixth  in  a  series  of  15,  the 
seventh  inipn-*sion  is  mure  upt  to  Im*  indicate«i  than  the  fifth,  liecause 
the  former  ii>  nearer  the  centre ;  conse«|uently  the  arrangement  of  the 
series,  that  is,  the  applimtion  of  the  method,  exerts  some  influence  u|M>n 
the  t*hara«*ler  of  ihe  renults.  3.  Meihud  of  eomparmm. — The  pubjet^t 
eom|Nires  the  renientl>ered  impressiun  with  another  impression  which  is 
shown  him.  and  answers  that  the  latter  is  *' equal,  greater  or  smaller." 

*  ThU  (-lB»iflr^i(ia  «>f  the  ni«ib«»(l»  Utr  the  tCudjr  of  msoiory  v«s  first  pfopoaed 
bj  V.  Ilenn  Afid  mymlf,  IWklviii  hm  mnirwd  at  aoalofous  aithodi  maktm  lod^ 
pMMleotljr 
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Thus  if  it  is  a  line  that  he  is  to  remember,  he  is  shown  another  line  and 
judges  the  relation  of  the  two. 

These  two  methods  may  be  used  with  many  variations  of  detail  into 
which  we  need  not  enter ;  it  is  sufficient  to  have  shown  that  it  ia  pos- 
sible to  make  an  experimental  study  of  memory.  I  shall  procee<1  to 
indicate  the  principal  results  which  have  up  to  the  present  been  reached 
by  science.  There  is,  perhaps,  no  question  of  more  iroportaoce  to 
pedagogy.  As  I  can  only  give  a  bird's-eye  view  of  the  whole,  I  will 
not  mention  any  name,  nor  will  I  enter  into  the  details  of  any  experi- 
ment ;  it  is  sufficient  to  sum  up  in  a  few  bare  statements  the  revolts 
that  have  been  attained. 

1.  Partial  memorie$. — We  know  to  day  that  the  memory  ia  ncii  a 
unit,  but  that  there  exists  for  each  individual  a  aeries  of  partial  memo- 
ries which  are  distinct  and  independent ;  that  the^e  meroories.are  an- 
equally  developed,  and  that  in  a  certain  number  of  pathological  casei 
one  of  the  memories  may  disappear  altogether,  leaving  the  real  iotad 
or  nearly  so.  The  most  striking  example  of  this  that  can  be  cited  b 
aphasia,  a  disorder  in  which  the  memory  and  images  of  words  are 
affected  in  a  special  manner ;  the  patient  usually  retains  the  menionr 
and  images  of  objects,  and  remains  in  possession  of  his  intellect.  Ex* 
amples  of  the  partial  development  of  memory  are  met  with  among  some 
professional  exhibitors,  such  as  chess  players  and  (more  especially) 
lightning  calculators. 

2.  The  m€as^(rement  of  memory. — Although  the  methods  use«l  for 
measuring  the  memory  may  have  been  crude,  as  they  i^till  are.  it  i» 
nevertheless  a  great  advance  to  he  able  to  intn>duce  the  concept  of 
measurement  into  this  problem  at  all.  S)  far  attempts  have  been  made 
to  measure  but  one  kind  of  memory,  the  direct  faculty  of  aequi«iti«»n. 
The  experiments  deal  with  the  number  of  memory-images  that  i-an  be 
stored  up  at  a  single  trial,  without  allowin^^  the  subject  time  to  rest. 
This  is  calle<l  in  English  the  '*  mental  span  ''  of  the  memory  ;  I  have 
proposed  for  it  the  term  **  faculty  de  prehension."  Several  suciv?*ive 
investigations  have  already  been  made  on  the  measurement  of  the 
memory  for  figures  and  syllables;  these  are  localize^l  memories,  the 
development  of  which  cannot  be  considered  as  a  sign  of  thedevelop- 
ment  of  the  other  memories :  we  must,  therefore,  make  many  reserva- 
tions in  interpreting  the  conclusions  to  be  drawn  from  these  experi- 
ments. The  experiment  may  be  made  as  follows :  a  series  of  figures 
is  read  to  the  subject  at  a  regular  S|)eed  (the  s|)eed  ui^ed  is  in  general 
two  figures  per  second)  and  without  any  special  accentuation  ;  a#  km>q 
as  he  has  heard  the  series,  the  subject,  having  been  told  beforehand  of 
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ibe  r(H|uirefnent,  endeavors  to  repeal  the  figures  without  error  and  in 
the  onler  in  which  ho  heard  them.  The  exfieriiDeot  i»  repeated  feveral 
titiie»,  beginning  with  a  vmall  numl>er  of  figures,  e.  </.,  four,  which  any 
adult  can  give  (N>rrectly  ;  it  it*  theo  increased  to  five  figures,  then  to 
six,  and  no  on,  until  a  nuniher  i«  reached  which  the  nuhjeca  can  no 
longer  re|)eat  correctly ;  care  b  taken  to  re|>eat  eacli  trial,  and  to  al- 
low  sufficient  intervals  of  rc«t  Ui  avoid  fatigue  and  the  confusion  of 
figures  in  the  memory.  Thin  procedure,  adopteil  by  Jacobs,  (lalton 
and  many  otheni,  has  already  borne  fruit.  It  is  not,  properly  sfieak- 
ing,  a  ti**t  of  the  memory  alone  ;  it  is  extremely  diffcult,  l>e  it  said  in 
passing,  to  ex  fieri ment  on  any  isolated  fisychological  phenomenon  ;  the 
ex|M»rini«»nts  taken  together  Mhow,  on  thec<mtrary,  that  the  subject  em* 
ploys  not  (»nly  his  memory  but  also  his  |M)wers  of  voluntary  attention  ;< 
this  pxplaioH  why  children  retain  fewer  figure*  by  thin  method  than 

adulu  ;  their  inferiority  is  certainly  due  Ut  the  fact  that  thev  have  Icm 

•  •  • 

control  over  their  attention.  The  average  e<lucate<l  adult  retains  seven 
figures  ;  a  child  fnmi  <>  to  x  rt^tains  (i\e ;  a  child  of  10  retain*  six.  A 
di(feren(*e  of  one  «ingle  figure  is  of  considerable  imp<irtance  in  the 
reault*.  and  it  i*  «>ne  of  the  drawbacks  of  this  method  that  we  cannot 
operate  with  fraiaions  of  figures.  I  have  had  «)C<*asion  to  measure  the 
recentive  memory  «if  .lacques  Inaudi.  the  celebrated  lightning  calcula- 
t^ir  ;  he  is  sble  to  commit  more  than  40  figures  at  <»ne  trial ;  it  will  tie 
seen  from  this  how  far  his  memory  is  altove  the  average. 

Inittead  (»f  finding  out  the  numlier  of  figures,  letters  or  w<»tds  that 
can  l»e  relainini  by  one  |iers«>n  after  a  ningle  hearing  or  reading,  a  dif- 
ferent pr<K*e«lure  may  lie  adopte<l ;  we  may  endeavor  to  find  the  time 
requiretl  by  ditTerent  indiviiluals  to  learn  a  given  number  of  figures, 

MIT  twelve  ;  further,  we  msv  try  to  find  the  time   neceasarv  to  leani 

•  •       •  • 

again  a  »eriei*  on(*e  learniHl  and  afterwards  forgotten.  Vur  delaiU  in 
regard  to  these  rsther  complex  methods  I  refer  the  reader  to  the  work 
of  F«bbinghau«.  (  Vthrr  tiati  UfdathtniM). 

A  rather  curiouH  (|U<Mtii»n.  which  i*  closely  related  to  that  of  the 
m<M«»urrment  of  memory,  i«  the  fimulatvm  of  the  memory  for  figures. 
Memory  can  In*  simulated  s*  well  as  other  things.  This  is  done  by 
means  of  mnenioiiicii,  a  prmvus  which  consists  in  aMmciating  arbitrary 
ideas  with  figure*:  1  lia?e  indicated,  in  a  study  undertaken  with  V. 
Henri,  how  real  memory  can  b«*  «lislinguishe«l  fnmi  simulated  memory, 
by  measuring  the  time  required  to  h-arn  ami  repro«lucx*. 

3.  Fonjei/ulurs*.  We  miw  reach  a  question  that  has  an  inifMirtant 
licdagvigtrsl  lieartng  :  the  problem  <if  forget fulna*.  In  what  does  it 
consitt?     What  is  its  course?      What  memories  are  attacked  Aruf 
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What  are  the  best  meaDs  to  adopt  for  preserving  memorj-imagefl  t 
What  should  be  done  in  order  to  strengthen  the  memory,  eie^  etc.? 
On  all  these  points  there  have  accumulated  within  the  last  ten  jearv  a 
countless  number  of  documents ;  no  synthesis  of  these  data  has  yet  been 
made,  and  I  know  of  no  general  work  in  which  the  author  has  at- 
tempted to  compare  the  results  of  these  special  studies  and  to  draw 
forth  their  underlying  principles ;  I  except,  of  course,  works  on  tbe 
mental  pathology  of  the  memory  (Ribot,  Sollier,  etc.).  which  we  are 
not  concerned  witli  here;  I  am  only  speaking  of  normal  memory, 
studied  with  exactness  by  means  of  laboratory  experimentation. 

The  analysis  of  these  experiments  leads  us  to  one  conclusion  regmrd* 
ing  the  nature  of  forgetfulness.  It  is  of  two  kinds,  and  is  doe  to  two 
principal  causes:  (1)  Forgetfulness  through  lack  of  retention  ;  the  im- 
pression is  not  stamped  in  and  does  not  leave  a  trace,  this  is  tbe  firM 
kind ;  (2)  Forgetfulness  through  lack  of  reproduction ;  the  impresnoo 
has  been  stamped  in,  but  cannot  be  brought  out  or  reproduced  at  will^ 
e,  g.,  100  words  being  read  to  a  person,  how  many  does  be  forgelf 
Tbe  answer  varies  according  to  the  way  in  which  the  term  forgetful- 
ness is  interpreted.  If  we  ask  the  subject  to  repeat  the  words,  he  will 
perhaps  not  be  able  to  give  more  than  20,  hence  he  has  forgotten  SO — 
forgotten  them,  in  the  sense  that  he  cannot  repeat  them.  This  number 
can,  therefore,  be  placed  to  the  credit  of  forgetfulness  through  lack  of 
reproduction.  Now  if  we  take  these  80  words  which  the  subject  can- 
not repeat  and  mixing  them  up  with  one  or  two  hundre<l  new  words, 
ask  him  to  distinguish  the  old  from  the  new  words,  we  will  *ee  that  he 
makes  a  very  small  number  of  errors  ;  I  suppose  that  on  the  avemg^  60 
words  will  be  recognized  out  of  80,  so  that  in  the  end  there  aresi^arcelj 
20  words  in  100  (and,  j)erhaps,  even  fewer)  that  are  completely  for- 
gotten ;  the  others  were  retained,  inasmuch  as  they  were  recognixed. 
The  amount  of  forgetful nej<s  through  lack  of  retention  is  «/»rfiy^  tmtall. 

The  i>osition  of  the  forgotten  elements  in  a  series  of  memories  ap- 
pears to  be  quite  regular;  the  first  elements  in  theories  are  almost 
alwavs  better  retained  than  the  rest,  no  doubt  because  thev  strike  the 
attention  when  it  b  fresh  ;  the  same  is  true  of  the  last  elements,  no 
doubt  because  they  are  the  ones  acquired  most  recently ;  roost  of  the 
forgotten  element*,  then,  belong  to  the  centre  of  the  series.  Thf  in- 
fluence of  novelty,  re|>etition  and  other  factors  on  forgetfulness^  have 
been  studied  (Calkins),  as  well  as  the  influence  of  the  time  elapf^ed  i  in 
numerous  investigations),  the  organ  stimulated,  the  attention,  distrac- 
tion, etc.  These  investigations,  many  of  them  minute,  have  furnished 
us  with  matters  of  detail,  rather  than  general  ideas. — Alfred  Biscit. 
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SCIENTIFIC  NEW8. 

A  Statement  to  the  Corporation  from  the'Trustees  of  the 
Marine  Biolo^cal  Laboratory.— The  annual  meetingn  of  the 
corporation  will  hereafter  be  held  at  Woods  FIoll  in  August,  instead  of 
Bottoii  in  November,  and  absent  members  can  now  vote  by  proxj. 
The  board  of  trustees  has  been  enlarged  to  twent  j-seveu  members,  and 
the  new  board,  it  is  believe<l,  fairly  represents  nearly  all  sections  of 
this  country  and  Canada.  The  cloaer  co-operation  of  all  institutions 
of  learning  is  now  actively  encouraged. 

These  changes  will  make  possible  the  attendance  of  a  large  number 
of  members  at  annual  and  special  meetings,  who  have  tieen  unable  to 
reach  Ikn^n  during  the  month  of  November,  and  there  are  already 
signs  of  increasing  interest  in  the  institution  over  a  much  wider  area 
The  members  will  be  glad  to  learn  that,  at  the  recent  meeting  of  the 
British  Association  in  Toronto,  Dr.  Dohni,  Director  of  the  unrivalled 
station  at  Naples,  took  occasion  tos|)eak  as  from  fiersonal  knowledge  in 
terms  of  warm  commendation  of  the  work  at  Woods  IIoll.  The  |iast 
summer  has  btren  highly  satisfactory ;  but  the  trustees  have  been  ham- 
|iere«l  by  lack  of  funds  for  needed  repairs  and  renewals,  and,  to  some 
extent,  for  current  exfienses.  At  least  S1,<)0<^  should  be  raised  before 
resuming  work  next  summer,  and  there  n*mains  a  debt  of  al>out  $4,700 
incurre<l  for  the  erection  of  new  buildings.  This  debt  should  l>e  can- 
cel le<l  in  order  that  a  dear  iMilance  sheet  may  In*  shown  liefore  under- 
taking several  most  desirable  extensions  of  the  plant,  some  of  which 
are  urgently  neede<l.  Salaries  should  be  increased  and  greater  induce- 
ments otren*<l  to  the  strong  corfw  of  iimtructum  and  workers,  whose 
eoUslM»ration  has  enabU^i  the  institution  to  attain  its  present  position 
in  the  scientiHc  world.  Moreover,  there  is  no  assurance  of  permanence 
in  an  institution  of  this  nature,  until  it  shall  have  acquired  a  sufficient 
en«io«imetit  or  maintenance  fund,  indefiendeiit  of  its  land,  buildings 
and  e^fuipnients  i  which  n(»w  represents  an  investment  of  over  $33,000), 
to  relieve  it  from  danger  of  extinction  by  one  or  more  seas«>ns  of  snisU 
attendance.  The  endowment  fund  now  amounts  to  over  S3,M)0.  and 
has  lM*en  carefully  hu»l)aiMled  ;  but  it  should  lie  increased  to  st  least 
|/>0,<HM),  sod  the  s|>ectal  funds,  the  I^cretia  (V<K*ker  Fund  for  scholar- 
shifis  and  the  library  fund,  may  profitably  Ik*  adcleil  to. 

One  effect  of  the  recent  changes  in  the  by-laws  will  be,  or  may  l»e. 
to  diminish  the  »|»erial  interest  in  and  sense  of  resfMinstbiliiy  fur  the 
lalKiralory  heretofore  shown  in  the  dty  of  Boston  and  its  immediata 
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vicinity,  to  which,  as  is  well  known,  the  institution  owes  its  initial  im- 
pulse and  much  continuous  and  generous  support.  In  appealing,  as 
they  do  now,  to  a  wider  constituency,  the  trustees  are  in  nowise  unmind- 
ful of  the  debt  which  the  cause  of  science  and  of  sound  learning  owes 
to  this  intelligent  and  kindly  support  in  the  past,  some  of  which  sup- 
port, as  they  are  assured,  will  hereafler  be  extended,  with  unwearied 
generosity,  from  the  same  locality.  The  laboratory  now  looks  to  the 
country  at  large  for  its  main  source  of  income.  Upon  all  the  corporate 
members,  in  whose  hands  the  recent  changes  have  placed  the  entire 
control,  now  rests  the  correlative  duty  of  supporting  the  work.  With 
power  comes  responsibility. 

The  trustees,  therefore,  have  decided  to  raise  the  annual  dues  of 
members  of  the  cor()oration  to  two  dollars  ($2).  The  fiscal  year  now 
begins  in  the  second  Tuesday  in  August,  and  this  sum  is  uow  due  for 
the  year  ending  August  9,  1898.  Members  of  the  corporation  wilf 
kindly  forward  it,  together  with  all  back  dues,  to  the  Treasurer,  D, 
Blakeley  Hoar,  220  Devonshire  St.,  Boston,  Mass. 

For  the  reasons  above  given,  the  trustees  also  appeal  to  the  members 
of  the  corporation  to  send,  with  their  annual  dues,  such  further  sums, 
however  small,  as  the  means  and  interest  of  each  in  the  work  may  in* 
spire.  All  contributions  will  be  duly  not^ed  in  the  annual  report, 
which  is  in  course  of  preparation,  and  will  be  issued  early  in  the  com- 
ing year.  A  contribution  of  not  less  than  SI  00  entitles  the  donor  to  a 
life  membership,  exempt  from  annual  dues,  or  at  his  option,  to  nomi- 
nate a  person  to  occupy  a  private  room  in  the  Laboratory,  free  of 
charge,  during  one  season.  A  contribution  of  $50  entitles  the  donor 
to  a  free  scholarship,  exempt  from  tuition  fees,  during  one  season. 
Contributions  of  smaller  amounts  will  be  gratefully  received  and  duly 
acknowledged. 

The  forth-coming*  report  will  show  fully  all  the  recent  changes  in 

the  organic  law  of  the  Association,  and  will  be  sent  to  all  members  in 

good  standing. 

By  order  of  the  Trustees, 

H.  C.  Bumpus,  Secretary, 

Edward  G.  Gardiner,  Chairman, 

D.  Blakely  Hoar,  Treasurer, 

Camillus  G.  Kidder, 

Henry  F.  Osborn,  President, 

James  I.  Peck,  Asst.  Director, 

C.  O.  Whitman  Director, 

Executive  Committee  of  Trustees, 
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All  matters  relating  to  the  scientific  administration  of  the  Marine 
Biological  Laboratory  should  be  addressed  to  Prof.  C.  O.  Whitman, 
Univeraity  of  Chicago,  Chicago,  111. ;  all  applications  for  membership 
to  the  Secretary,  Prof  H.  C.  Bumpus,  Brown  University,  Providence, 
R.  I. ;  all  dues  and  subscriptions  to  the  Treasurer,  D.  Blakeley  Hoar, 
220  Devonshire  St,  Boston,  Mass. 

Recent  Appointments:  Dr.  Freeh,  professor  of  geology  in  the  Uni- 
versity of  Breslau  ;  Dr.  Paul  Samassa,  professor  extraordinary  of 
zoology  at  Heidelberg;  Dr.  E.  B.  Copeland,  assistant  professor  of 
botany  in  the  University  of  Indiana,  Bloomington,  Ind. ;  Dr.  G.  Boc- 
<;ardi ;  associate  professor  of  histology  at  the  University  of  Naples ; 
Ernest  B.  Forbes  of  the  University  of  Illinois,  assistant  state  entomo- 
logist of  Minnesota ;  Dr.  James  E.  Humphrey,  associate  professor  of 
botany  in  Johns  Hopkins  University ;  Dr.  George  B.  Shattuck,  assis- 
tant in  geology  in  Johns  Hopkins  University ;  Dr.  Charles  E.  Beecher, 
advanced  to  University,  professor  of  historical  geology  and  Dr.  L.  V. 
Pirsson,  professor  of  physical  geology  in  Yale  University ;  Miss  Bertha 
Stoneman,  piofessor  of  botany  in  the  Huguenot  College  for  Women  in 
Cape  Colony ;  J.  L.  Prevost,  professor  of  physiology  in  the  University 
of  Geneva;  Dr.  J.  J.  Zumstein,  professor  of  anatomy  in  the  Uni- 
versity of  Marburg ;  Dr.  H.  Baum,  professor  of  osteology  in  the 
Technical  High  School  at  Dresden ;  Dr.  W.  Ule,  professor  of  geogra- 
phy in  the  University  of  Halle;  Dr.  A.  O.  Kihlmaun,  assistant  pro- 
fessor of  botany  at  Helsingfors  ;  Dr.  Alex.  Bittner,  chief  geologist ;  G. 
Oeyer,  geologist,  G.  von  Bukowski  and  August  Rosiwdl,  adjunct,  Drs. 
J.  Dreger,  F.  von  Kerner,  J.  J.  Jahn  and  F.  Eichluter,  assistants  of 
the  imperial  Austrian  Geological  Anstalt  at  Vienna ;  Dr.  Karl  Toldt, 
professor  of  anatomy,  has  been  elected  Rector  of  the  University  of 
Vienna  for  the  coming  year;  W.  Garstang,  naturalist  of  the  Plymouth 
{England)  Laboratory ;  Dr.  E.  Kaufmann,  professor  of  anatomy  at 
Breslau ;  Dr.  Max  Walters,  professor  of  anatomy  at  Bonn ;  W.  H. 
Lang,  lecturer  in  botany  in  Queen  Margaret  College,  Glasgow ;  Dr. 
Walter  Kruse,  professor  of  hygiene  at  Bonn  ;  Dr.  Raphael  Slidell,  pro- 
fessor extraordinarius  of  zoology  at  Heidelberg ;  Prof.  Johannes  Ruch- 
ert,  professor  of  anatomy  in  the  University  of  Munich  ;  Miss  D.  Clark, 
demonstrator  in  botany,  Queen  Margaret  College,  Glasgow ;  Freiher 
von  Erlanger,  professor  extraordinarius  of  zoology  at  the  University  of 
Heidelberg ;  Dr.  George  J.  Pierce,  professor  of  plant  physiology  in 
Leland  Stanford  University ;  Miss  M.  Maclean,  demonstrator  in 
anatomy,  Queen  Margaret  College,  Glasgow  ;  Prof  C.  L.  Herrick,  lately 
professor  of  biology  in  Denison  University,  has  been  elected  President 
of  the  University  of  New  Mexico  at  Albuquerque;  Miss  Arroa  Anna 
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Smith,  asttstaot  in  botany  in  Mt  Holydie  College;  ProC  Ph.  8ldhr» 
of  Zurich,  profeeeor  of  anatomy  in  the  Univenity  of  Wunbuig;  ProC 
von  Koiliker  restricting  himself  to  histology  and  embryologj;  Pro£ 
Hugo  de  Vriee  of  Amsterdam,  professor  of  botany  in  the  Umv<««^  of 
Wurzburg,  as  successor  to  the  late  Prof.  Sachs ;  Dr.  H.  Fling,  prnfcM 
or  of  biology  and  chemistry  in  the  Oskosh  Normal  School;  Dr.  Bmoo 
Hofer,  director  of  the  institute  for  the  study  of  diseases  of  fishes  at 
Munich ;  Henry  Kraemer,  professor  of  botany  and  microscopy  in  the 
Philadelphia  College  of  Pharmacy ;  Dr.  Albert  Schneider,  professor 
of  botany  in  Northwestern  University,  Evanston,  111.;  Dr.  Jumelle, 
assistant  professor  of  botany  in  the  faculty  of  sciences  at  Grenoble, 
France ;  Johannes  Martin,  Director  of  the  Natural  History  Museum  in 
Oldenburg;  Dr.  Philippi,  assbtant  in  the  Museum  of  Natural  History 
in  Berlin ;  T.  I.  Pocock,  assistant  geologist  on  the  British  Geological 
Survey ;  Dr.  W.  F.  Hume  and  L.  Grorringe,  assistants  on  the  geological 
Survey  of  Egypt ;  Dr.  H.  V.  Neal,  professor  of  biology  in  Knox  College* 
Galesburg,  111. ;  Prof.  George  Ruge,  to  the  chair  of  anatomy  at  Zurich, 
as  successor  to  Prof.  Stohr ;  Dr.  Ossau  of  Hiedelberg  to  the  chair  of 
mineralogy  in  Miilhausen  ;  Dr.  J.  Biittikofer  of  Leiden,  director  of  the 
zoological  gardens  at  Rotterdam  ;  Dr.  Antoneo  Crocicha,  professor  of 
biology  in  the  Catholic  University  at  Washington  ;  Adolf  Beck,  pro- 
fessor of  physiology  at  Lemburg;  Dr.  Ludwig  Heim,  professor  ext.  of 
bacteriology  at  Erlangen  ;  Dr.  H.  Baum,  professor  of  osteology  at  the 
Dresden  Technical  School ;  Dr.  George  Volkens,  assistant  in  the  Botan- 
ical Museum  at  Berlin;  Dr.  A.  O.  Kihliiian,  professor  extraordinary  of 
botany  at  Helsin^^fors ;  W.  S.  Bouiton,  of  Mason  College,  lecturvr  in 
geology  at  University  College,  Cardiff,  Wales. 

James  Ellis  Humphrey,  the  son  of  James  and  Susan  (Cushing> 
Humphrey,  was  born  in  Weymouth,  Mass.,  August  5.  1861.  He  re- 
ceived his  early  education  in  the  Weymouth  schools,  and  at  the  early 
a^e  of  sixteen  was  appointed  master  of  one  of  the  grammar  schools  in 
.  his  native  town.  Then  after  a  short  experience  in  the  Prang  E<luca- 
tional  Company,  he  entered  the  Lawrence  Scientific  S<.'ho.»l  of  Har- 
vard University,  from  which  he  receiveil  the  degree  of  8.  B.  in  1>*>^. 
During  his  college  studies  he  paid  es()ecial  attention  to  botany,  and 
imme<iiately  upon  graduation  he  received  an  appointment  as  as^i^tilnt 
in  the  botanical  laboratories  under  Profei'sor  G.  L.  Gooilale  In  1887 
he  was  a|)|M)inte<l  instructor  in  botany  in  the  University  of  Indiana, 
and  the  next  year  he  acceptcil  the  jwjsition  of  botanist  in  the  State 
Agriculiural  Kx|)eriment  Station  at  Amherst,  Mass.,  where  he  re- 
mained until  1892.     While  at  Amherst  he  continued  his  studies  uuder 
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tbe  direction  of  the  Hanrard  Facuhj.aod  in  1S92  reoei?ed  the  degree 
of  Sc.  I),  from  bie  almt  mmtar.  Tbii  Mme  jtmr  be  spent  three  months 
in  Jamaica  collecting  botanical  material.  He  then  went  to  (termanj 
where  he  studied  until  18m  under  Professor  Edouard  Btrasburger  at 
Bonn.  Up<»n  his  return  to  America  he  was  made  a  fellow  in  the 
Johns  Hopkins  Universitr,  and  the  next  year  received  an  appoint* 
meiit  as  lecturer  in  botany  in  that  institution.  This  present  year  he 
was  advanced  to  the  position  of  asMK'iate  professor  of  Uitany.  In  early 
June,  he  sailed  with  a  party  of  Johnu  Hopkins  students  to  Jamaica, 
where  the  Johns  Hopkins  marine  lalN>ratory  waseittahlished  for  the  sum- 
mer. The  work  was  most  successful  and  Professor  Humphrey  obtnined 
some  most  imfxirtant  material  ufMin  theembryolo^  of  the  palms  and  of 
ginger.  On  August  12  he  was  taken  sick,  hut  his  conditi(»n  was  not 
C(»nsidored  at  all  serious  until  the  17th,  wlu^n  he  rapidly  grew  worse, 
dying  the  same  day  of  fiernicious  malarial  fever. 

Karly  in  hin  lN>tanical  can*i*r,  Dr.  Humphrey  became  intere»ted  in 
the  study  of  the  .Mgae,  and  his  first  puhlishetl  pa|>er  (his  thei^is  tor  the 
degree  of  S.  R. )  was  on  the  development  of  the  frond  of  J^iriiin  tur' 
rirri.  in  which  he  explained  the  method  by  which  the|MK*uliar  |H*rfora- 
tions  found  in  that  ^|H•ciel»  are  formed. 

r|M»n  his  reiiiovsl  to  Indiana  and  later  to  Amher»t,it  l»e<*ame  iieiea- 
pary  to  pay  ep|»ecinl  ntt4*nti(»n  to  the  fungi,  and  nion*  particularly  to 
th<Mie  wliicli  eause  plant  diseases.  His  re|N)rt«  as  Initanifit  to  the  Am* 
hemt  Kx|M>rimental  Station  include  valuable  pa|)Gm  on  the  blark-knot 
of  th«*  plum,  on  diseamv  of  cucumbeni  and  fNitatmy,  and  on  other  kin- 
<lred  diM*a^t*ii.  Mon*  im|M>rtant  and  more  elalH»rat4*  than  tli<***e  was  his 
di*M*rtntion  for  the  d(M*torVdegn*e.  a  monograph  of  the Saprolegniaceie, 
which  will  long  n*niain  a  rlsMic  u|N»n  thin  subject. 

Nnturnlly.  u|M»n  liii»  intnMluclion  t4»  StranburgerV  laUiratory,  his 
iitudifP  Vttk  n  <'ytologirsl  turn  and  his  vrveral  ps|iers  u|M)n  the  cell  and 
(-ell  ri»nt«*nt»  were  published  in  the  llrrirhtr  of  the  <terman  Ikilanical 
8«Miety  antl  in  the  AmutU  of  llnUtn^.  For  many  year*  he  furnished 
at»«traotii  of  Anii*nran  botani(*al  work  tor  the  Hotauurhe  Cmtraihittit^ 
and  lif  aUo  tranolatiMl  and  edited  Zimmerniann'n  "  liotanical  Micro- 
t«Mhni«|ue.** 

lVrsi>nally.  Hr.  Humphrey  na*  !<traightfoniiard  and  (»utii|K»ken,  and 
little  in<*lin<*«l  to  tolerate  what  sernnil  to  him  inferior  work.  The  work 
he  ha<l  nirradydone  showed  what  nii):ht  have  \h'^u  e\|HVte<i  of  him  in 
th«*  Aiturv.  nmneccrd  miih  a  univrrsity  with  vih<isr  M'ienlific  stalf  he 
wan  in  full  »ym|Nithy,  and  u|M>n  mhiHM*  students  hisentbuftia^m  and  bis 
iiin<*eniy  were  already  pnMluring  happy  results.     He  was  very  opcimit- 
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tic  and  had  the  happy  faculty  of  believing  that  the  fiitare  would  turn 
out  well,  whatever  the  discouragements  of  the  moment. 

To  his  older  botanical  friends  hb  sudden  death  at  an  age  when  so 
much  was  hoped  from  him  for  years  to  come,  is  a  great  shock,  and  they 
recall  vividly  his  many  sterling  qualities  as  well  as  his  capacity  as  a  bot- 
anist. To  us,  connected  editorially  with  the  American  Naturalutt, 
his  loss  is  a  severe  one,  as  he  had  made  all  arrangements  to  act  as  one 
of  the  editors  of  this  magazine. 

Recent  deaths :  Dr.  Alfred  Stocquart,  chief  demonstrator  of  anatomy 
in  the  University  of  Brussels ;  Dr.  Legroe,  professor  of  physiology  in 
the  same  university  ;  H.  V.  Carter,  professor  of  anatomy  and  physiology 
in  Grant  College,  Bombay ;  £.  Russow ;  former  professor  of  botany  at 
Jurjiew,  April  23d,  aged  56;  Lucien  Biart,  naturalist  and  collector,  in 
Mexico ;  L.  Jurani,  professor  of  botany  in  the  Royal  University  of 
Hungary,  Feb.  27th,  aged  59;  C.  J.  M.  Bugnion,  entomologist,  at 
Lausanne,  Jan.  19th,  aged  86;  Mrs.  Alice  Bodington,  a  well-known 
contributor  to  the  American  Naturalist,  at  New  Westminster,  British 
Columbia;  H.  D.  Achou,  coleopterist,  at  Orleans;  Leon  du  Pasquier, 
professor  of  geology  and  paleontology  in  the  Neuchatel  Academy,  in 
April,  aged  33 ;  V.  Maurice  Teinturier,  coleopterist,  in  Clay eu res, 
France ;  Madame  Jean  Dollfus,  editor  of  La  Feuxlle  des  jeunejf  Xa- 
turalides;  Edmund  Neminar,  formerly  professor  of  mineralogy  and 
petrography  in  the  University  of  Innsbruck ;  Victor  Lemoine  of 
Rheinis,  paleontologist  ;  Karl  Kolbel  of  the  Vienna  Hofmu:«eun), 
student  of  Arthropods,  at  Ponape,  Caroline  Islands;  Alexis  Jordan, 
botanist,  at  Lyons,  France,  Feb.  7th,  aged  83 ;  J.  B.  Hodgkinson, 
entomologist.  Ash  ton  on  Ribble,  England,  Feb.  17th.  aged  73 ;  Fr. 
Wilh.  Klatt,  botanist,  at  Hamberg,  March  3rd  ;  Geo.  W.  Traill,  marine 
algologist :  Alex.  N.  Kortschagin,  curator  of  the  zoological  museum  at 
Moscow,  Feb.  7th  ;  Alfred  Dewevre,  botanist,  Feb.  27th  in  Congo 
State;  Friederick  Seelig,  ichthyologist,  in  Cassel,  March  18th;  Prof. 
Hermann  Friederich  Kessler,  student  of  Aphides,  in  Cassel ;  Hugh 
Nevill,  collector  and  naturalist,  at  Hvcres,  France,  April  10th  ;  Hein- 
rich  Waukcl,  Anthropologit>t,  in  Olmutz,  aged  76;  Emile  Magitot, 
President  of  the  Anthropological  Society  of  Paris ;  Joseph  Ewing  Mac- 
farland  of  the  U.  S.  Geological  Survey,  in  Baltimore;  Sir  Augustus 
Wolla^ton  Franks,  a  well-known  arclueologi^ji  and  trustee  of  the  British 
Museum,  May  21st,  aged  71  ;  W.  Preyer,  professor  of  physiology,  at 
Wiesbaden,  a<;ed  5() ;  Profes.*<or  Chudzinnki  of  the  Paris  School  of  An- 
thropology ;  Fre<lerick  C.  Straub,  botanical  collector  in  Lil)eria,  Africa, 
March  2l8t,  aged  26  ;  Sir  John  Bucknell,  neurologist,  at  Bournemouth, 
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England,  July  20th,  ag«d  79  ;  Dr.  J.  Hammond  Trumbull,  student  of 
American  linguistict,  at  Hartford,  Conn.,  Aug.  5tb,  aged  76;  Oipt 
Bertram  Lutlej  Kclater,  African  explorer,  son  of  P.  L.  Sclater,  atZan- 
tiliar,  July  24  aged  31  ;  Dr.  Alfred  Moquart,  professor  of  anat4iniy  at 
BruMels  on  June  5th  ;  Count  Victor  Trevuian,  cryptoganiist  in  Milan, 
April  8th. 

For  many  years  we  have  heard  tales  from  the  southwest  reganling 
the  "Enchanted  Mesa"  which  in  brief  were  to  the  following  eflect. 
Mnny  year»  ag<»  this  table-land  was  inhabited  by  a  tribe  of  Pueblo 
I  nd  ians.  but  a  sudden  catastrophe  rendered  the  top  of  the  mesa  no  longer 
ac<'eai»il>le.  To  investigate  this  legend  was  one  of  the  objects  of  Pro> 
(eM4}r  Libbey  in  his  rei*ent  trip  to  New  Mexico  and  we  summarise  the 
miults  of  his  ascent  of  the  Mesa  Encantaila  from  the  dispatches  in  the 
daily  |>a|)ers.  The  aj»oent  was  made  July  23,  1897  and  was  successful 
in  every  res|>ect.  Ko^ies  were  thrown  over  the  mesa  by  means  of  a 
cannon  lM>rn>wed  from  the  Life^Miving  Ser\'ii*e  of  the  U.  S.  Government 
and  by  meann  of  a  lH»at9 wains  chsir  the  party  were  hauled  to  the  top, 
•'>50  ftH*t  alN)ve  the  surrounding  plain.  The  level  top  was  aUiut  fiAeen 
acren  in  extent,  its  sid«^  )>eing  precipitous.  No  traces/  whatever  of 
f<»rmer  human  hsbitation  were  found,  the  legend  ap|»areDtly  being 
withttiit  anv  foun<Ution.  Here,  however,  there  iit  ro<»m  for  a  <liHerence 
of  opinion.  In  Scienrr,  for  Septeml>er  17,**  W.  S.  M.."  whose  initials 
will  n*ndily  Iw  recognized,  i^tatei*  that  on  Seplenil>er  3.  1M97.  .Mr.  F.  W. 
Hoilge.  of  the  liereau  of  Ethnology.  i»cale«l  the  mena  and  found  frag- 
ments of  |M»ttery,  two  broken  sU^ne  sxes,  a  i»tone  arrow  |Hiint  and  some 
other  eviilences  of  former  occu|mncy. 

C4>l.  The<Hlore  Lyman  died  at  Nahant,  .MaM.,  S<»pi.  9,  IHIC.  He 
wan  l>orn  at  NValtham,  Mnss.,  Aug.  23,  1*^33,  graduates]  at  Harvard  in 
1M5*>,  and  then  f»|)ent  three  yeam  in  study  under  the  Iste  Professor 
IxMiis  .\;fasfkii.  He  serve<i  in  the  Tninn  Army  from  18G3  t4»  the  rlose 
of  the  wur.  In  IHU'i  he  wa»  ap|Miinteil  (*ommiwiioner  of  Fisheries  in 
MiiiMuirhiiiH*tts,  a  |Mipition  whirh  he  held  for  17  years,  and  in  1HH2  he 
«ia»  elert«««l  a  repre«entative  in  (on^sreMk  He  wns  coonetHed  with 
many  e«lurational  and  philanthropic  intere»t*.  In  iiN»logy  he  was 
largely  interested  in  F«4*hin(Nlernis,  and  publisl»ed  Aeveral  imfMirtant 
|4i|»rr»  ij|M»n  the  Ophiuroids.  his  rhief  work  in  this  line  being  the  large 
mon<igrii|(h  of  4(N)  pageM  and  4M  plates  in  the  Itesults  of  the  "  (*hal- 
Irngrr  KK|ie«iition."     F(»r  nion*  than  ten  years  he  had  lieen  an  invalid. 

From  Srirnrr  we  learn  that  the  IWrlin  Academr  of  Sciences  baa 
maiic  the  following  tulMiidies  for  ■cieniilic  work.     Prof.  F.  E.  8cbolae, 
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to  aid  ID  the  publication  of  Das  Theirreich,  Mk.  86,000;  Prof.  Engler, 
for  pablication  of  monograpba  on  African  botanj,  Mk.  2000 ;  Dr.  6. 
Lindau,  for  atadiea  on  lichena,  Mk.  900 ;  Prof.  F.  Freeh,  for  geological 
atudies,  Mk.  1500  ;  Prof.  H.  Hurthle,  for  studies  on  mosclea,  Mk.  850 ; 
Prof.  R.  Bonnet  for  work  on  blood  vessels,  Mk.  800 ;  Dr.  Luhe,  atod  j 
of  the  fauna  of  the  salt  lakes  of  Northern  Africa,  Mk.  2000 ;  Dr.  G. 
Brandes  for  studies  on  Nemertines,  Mk.  300  ;  Dr.  R.  Hene  for  studiea 
on  eyes  of  lower  invertebrates,  Mk.  500 ;  Prof.  E.  Cohen,  studj  of 
meteorites,  Mk.  1500;  Dr.  L.  Wulff,  for  experiments  on  artificial 
crjsUls,  Mk.  1500. 

The  first  number  of  the  Zoological  Bulletin,  edited  by  Whitman  and 
Wheeler  has  appeared  from  the  press  of  Oinn  &  Co.,  Boston.  It  con- 
tains four  articles :  E.  P.  Allis  on  the  petrosal  and  sphenoid  regions  of 
Amia;C.  W.  Hargitt,  experiments  on  regeneration  in  Coelentermtea ; 
C.  L.  Bristol,  the  metamerism  in  Nephelis,  especially  as  shown  by  the 
nervous  system  ;  G.  Baur,  a  criticism  and  reply  to  the  recent  paper  by 
Bumpus  in  so  far  as  the  latter  denies  the  probability  of  the  intercala- 
tion of  vertebrae.  The  Bulletin  is  gotten  up  in  the  same  shape  as  the 
Journal  of  Morphology.  It  is  to  be  issued  six  times  a  year,  each  num- 
ber containing  at  least  fifty  pages.  The  subscription  price  is  $3.00  per 
annum.  The  title  page  gives  a  list  of  73  well-known  names  as  colla- 
borators. 

The  Academy  of  Sciences  of  Berlin,  ofiers  a  prize  of  2000  marks  for 
the  best  memoir  upon  the  origin  and  characteristics  of  the  difierent 
cereals  during  the  past  twenty  years.  The  memoirs  which  may  be 
written  in  German,  Latin,  French,  English  or  Italian,  must  l)e  *nl>- 
mitted  to  the  Academy  on  or  before  December  31, 1898.  Another  prixe 
of  1000  marks,  is  offered  by  the  Prince  Jablonowski  Society  of  Leipzig 
for  the  best  memoir  on  the  causes  which  produce  and  control  the  <lirec- 
tion  of  the  lateral  axes  of  shoot  and  root  systems  of  plants.  The  com- 
peting memoirs  are  due  on  or  before  November  30,  1900. 

Dr.  Franklin  Story  Conant  died  in  Boston,  Sept.  13,  of  pernicious 
malarial  fever.  He  was  a  graduate  of  Williams  College,  and  had  juM 
received  the  degree  of  Ph.  I),  from  Johns  Hopkins  University,  as  well 
as  the  appointment  to  the  Adam  T.  Bruce  Fellowship  in  that  institu- 
tion. He  accompanied  the  Johns  Hopkins  party  to  Jamaica  thi^  sum- 
mer, an<l  was  taken  sick  on  the  return  voyage.  Dr.  Conant*s  only 
published  work  was  upon  the  Cha^tognaths,  but  he  had  other  and  im- 
portant papers  nearly  ready  for  the  press. 


Iff?.]  Seuntifie  New$.  925 

Au  expedition  started  from  Sydney,  Auitrmlia  on  June  2d,  to  bore 
into  the  corml  reef  of  Funafuti.  The  ex|>edition  is  supported  by  the 
mining  department  of  the  New  »South  Wales  government  and  by 
private  subscri|>tions.  In  the  light  of  the  recent  similar  expedition  of 
Ibe  Royal  Society  we  cannot  but  think  that  they  would  have  done  mell 
to  have  put  the  practical  work  of  boring  in  the  hands  of  an  American 
familiar  with  the  luring  of  gas  and  oil  wells. 

We  would  call  the  attention  of  thoae  purists  in  terminology  who 
would  replace  such  names  as  Ellobius,  Gymnura,  fvyge,  etc,  because 
of  similarity  to  Kllobium,  Oymnurus,  Gyges  and  the  like  to  the  advis- 
ability of  changing  Kaja,  Iza  and  similar  names  because  of  possible 
cimfuiiion  with  words  like  Ran  a,  I  x  a,  etc  This  seems  to  have  been 
neglected  by  them  in  their  attem|>ts  to  introduce  confusion  into  nomen- 
clature. 

IMans  have  been  drawn  for  two  a4lditions  to  the  American  Museum 
of  Natural  History  in  New  York  City.  One  sddition  is  for  a  lecture 
hall  at  the  north  end  of  the  present  structure  to  cost  1150.000;  the 
other  a  six  story  addition  to  the  west  wing  at  an  estimated  cost  of 
•  100.000. 

On  July  tUh  iVofensor  Albert  von  Kolliker  celebrated  his  eightieth 
birthday  and  his  6fty  year  jubilee  as  ordinary  professor  of  anatomy. 
He  was  presented  with  an  album  with  carved  ivory  and  ebony  covers 
containing  the  photographs  of  hundreds  of  scientific  men. 

The  tenth  annual  winter  meeting  of  the  Cteological  Society  of 
America  will  be  held  at  Mc<till  University,  in  the  city  of  Montreal,  on 
December  21^3<)  and  31, 1897.  I>eUiU  of  the  meeting  will  In*  announced 
in  a  circular  to  l»e  isnued  alx^ut  November  1. 


Dulau  and  Co.  of  I»ndon,  have  issued  an  album  of  half  tone  fMirtraits 
of  the  (.ollalK»nitors  of  the  Scientific  KeiMirts  of  the  Challenger  Expedi* 
tion  arranged  on  nineteen  plates.  The  edition  is  limited  to  200  co|ites 
and  isstild  at  Tit.  r>d. 

The  <t<H>logi(*al  Survey  of  India,  is  engage<l  in  investigating  the 
recent  farth<|uake  nrar  Calcutta  in  the  most  thon>ugh  manner,  every 
available  assi«t«ht  being  drtaileil  to  study  some  asfiect  or  some  locality. 

The  Vienna  Academy  (»f  Sciences  recently  celebrated  the  fiftieth 
anniversary  of  its  foinidstion.  The  government  grant  to  the  Academy 
has  l>rrii  increaiN^l  trom  |l«;.outl  u,  |20,(K)0  yearly. 

Mr.  .VIrxander  White  hai»  received  the  silver  medal  of  the  Z«»ological 
Society  of  l^ndon  in  recognition  of  bis  seal  in  making  large  botanical 
and  loological  collections  in  Nyanaland 
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Professor  A.  P.  Karpinski  has  resigned  from  the  chair  of  geolog}-  in 
the  Mining  Institute  at  St.  Petersburg  and  Dr.  Ivan  V.  Muschketoff 
has  been  elected  his  successor. 

The  Woodwardian  Museum  of  Cambridge,  England,  has  received  the 
geological  library  of  Prof.  Thomas  Wiltshire.  It  contains  about  6U0 
volumes  and  900  pamphlets. 

Prof.  Raphael  Blanchard,  of  Paris,  will  begin  the  publication  of  a 
new  journal  the  Archives  de  Parasitologic,  the  first  number  of  which 
will  appear  in  January. 

The  meeting  of  the  German  Zoological  Society  next  spring  will  be 
held  at  Heidelberg.  There  was  a  total  attendance  of  50  at  the  meeting 
at  Kiel  this  year. 

The  Deutsche  Botanische  Gesellschaii  met  this  year  at  Brunswick, 
September  21  as  a  aection  of  the  Versammlung  Deutscher  Naturfort- 
cher  und  Arzte. 

The  Hopkins  Marine  Biological  Laboratory  at  Monterey,  California, 
is  the  subject  of  an  article  by  Dr.  Bashford  Dean  in  Natural  Scienee 
for  July. 

Dr.  Zwaardemaker  of  Utrecht,  has  received  the  Tilanus  gold  medal 
from  the  University  of  Amsterdam  for  his  work  on  the  physiology  of 
smell. 

In  the  Imperial  College  of  Science  at  Tokyo,  there  are  89  ^tudentJ*. 
Of  these  12  are  taking  Botany  and  Zoology  and  14  are  taking  Geology. 

Professor  Virchow  has  been  elected  a  foreign  associate  of  the  Pari* 
Academy  of  Scienes  in  the  place  of  the  late  Dr.  Tchebitchef. 

The  German  Anatomical  Society  will  meet  next  year  in  April  at 
Kiel.     At  its  meeting  in  Ghent  this' year  fifty  were  present. 

Professor  Wilhelm  His  has  received  the  degree  of  Doctor  of  Philo«s»- 
phy,  honorio  catmtif  from  the  University  of  Leipzig. 

The  Prussian  government  will  assist  the  fresh- water  biological  station 
at  Plon  after  October,  1H98. 

The  Zoological  Gardens  of  Amsterdam,  are  described  in  Mncmillan't 
Miujaziuf  for  July. 

Prof.  R.  I^uckart  has  l>een  made  a  knight  of  the  Prussian  Order  of 
Merii. 
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CEPHALIC    noMOLOCSIES.      A    CONTRIBUTION    TO 
THE  DETERMINATION  OK  THE  ANCESTRY 

OF  VERTEBRATES.* 

By  Ciiaklkh  Skimawick   Minot. 

rmoTBUOR   AT  THK    HAtVARIi   MRIilCAt.    %CHnOI,  WMTftm,  MAM. 
1.    TIIK   APPINITIKS   OF   AMrillOXUH. 

Thai  AmphioxuH  Iiaa  aflTiiiiiioM  both  with  TunicatM  and 
with  Vertfhrates  is.  witli  our  |>n*8cni  knowledge,  quite  clear; 
but  the  relative  <legreoof  affinity  cm  the  two  8i<Ic8  ban  not  been 
settled.  Amphioxus  wan  originiilly  claB»«Ml  with  the  fishes, 
but  is  now  univenially  separated  from  tlieni.  PerhafM  the 
niOJ<t  usual  opinion  is,  that  which  rlaMsen  Amphioxus  with  the 
Vert4*hriita,  and  divides  the  Vertrhrata  into  two  grou|ifi: — 

I.   CKrHAl.(H*HORnA,  {AmphwritJi). 
II.   VkKTKHKATA   rROl'KK,  (rrriiiio/fi). 

This  divif«ion  recognizes  the  fact  thnt  Amphioxus  diiTere 
fundamentally  fn»m  all  the  trut>  vrrtehmti?*,  hut  holds  that  the 
concept  *' Vertehnita  *'  niu.Ht  be  gn-ally  extendi^ti  and  cHsen- 
iially  UKMlilied,  so  as  tc»  admit  the  lancelet.  The  first  writer 
known  to  me  to  deny  that  the  Branch iostoma  could  b<*  classed 
as  a  Vertebrate  was  (^arl  Sem|H*r  in  1S75.      This  fiosition  has 

*  HmA  before  tli«   l(riu»li   AaMidAlinii   for  llii*  AdvuHvoMfil  of  M 
TorooUs  <'«ii*«U.  Augufll  'JO,  it^VT. 
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hitherto  found  little  favor.  Nevertheless,  I  bold  thai  Amphi- 
oxus  is  more  closely  related  to  the  Tunicates  than  to  the  Ver- 
tebrates, and  that  we  ought  to  establish  a  group,  which  might 
be  named  Atriozoa,and  would  comprise  Amphioxas  and  Tun- 
icata. 

The  systematic  value  of  embryology  has  been  hitherto  little 
recognized,  but  it  certainly  is  of  the  greatest  significance.  It 
is  not  true  that  embryos  are  alike  ;  on  the  contrary  they  show 
class,  ordinal  and  generic  differences  from  one  another.  I 
think,  therefore,  great  stress  must  be  laid  upon  the  very  cloee 
similarity  in  the  embryonic  development  of  Amphioxus  and 
Tunicates.  The  fact  of  this  similarity  is  now  so  familiar  that 
it  is  superfluous  to  dwell  upon  it  On  the  other  hand,  it  is 
desirable  to  renew  attention  to  the  large  factor,  which  inter- 
pretation becomes,  as  soon  as  we  attempt  to  establish  a  similar- 
ity between  the  ontogeny  of  Amphioxus  and  of  the  Verte- 
brates. 

As  regards  the  adult  organization.  The  entire  absence  of 
lateral  eyes  and  of  lateral  ears  sharply  separates  both  Tuni- 
cates and  Amphioxus  from  the  Vertebrata,  while  in  tlie  senae 
organs,  they  do  possess,  namely,  the  pigment  spot  or  so-called 
eye,  and  the  so-called  olfactor}'  pit,  they  are  closely  similar  to 
one  another,  and  quite  unlike  vertebrates.  The  attempt  to 
identify  the  eye  of  Amphioxus  with  the  pineal  eye  rests  u{»on 
sheer  speculation,  and  assumes  that  an  organ  developed  in 
front  of  the  neuropore  is  identical  with  one  developed  behind 
it.  As  regards  the  "olfactory  pit,"  Kupffer's  attempt  to 
demonstrate  a  lobus  olfactorius  impar  in  Vertebrates  is  ob- 
viously unsuccessful.  The  atrium  is  another  feature  common 
to  the  Atriozoa,  and  is  so  highly  distinctive,  that  it  affords, 
what  seems  to  me,  an  appropriate  name  for  the  whole  group. 
The  differences  in  the  development  of  the  atrium  in  the  two 
classes  of  the  Atriozoa  are  not,  it  is  generally  believed,  such  as 
to  upset  the  homology,  which  is  commonly  maintained.  The 
pliarynx  with  its  endostyle  and  ciliated  bands,  shows  alrooet 
identity  in  Tunicates  and  Amphioxus,  but  only  remoter 
resemblance  to  the  Vertebrate  pharynx,  even  to  that  of  Am* 
moccx'tes  with  its  hypobranchial  groove.     The  gill  clefts  of 
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Amphioxus,  both  by  their  large  number  and  by  their  peculiar 
subdivision,  by  secondary  bars,  res^emble  strikingly  Tunicate 
gill  clefts,  but  differ  strikingly  from  those  in  any  of  the  true 
vertebrates.  How  far  the  sexual  organs  of  the  cephalochorda 
and  urochorda  are  comparable  is  not  yet  clear,  but  they  show 
Uiis  striking  resemblance  that,  in  both,  the  sexual  elements 
are  discharged  by  dehiscence  and  pass  through  the  ectoderm 
into  the  atrium,  whereas  in  all  vertebrates  the  sexual  elements 
are  discharged  into  the  body  cavity,  or  a  duct  derived  from 
the  l>ody  cavity.  The  excretory  organs  of  Amphioxus  in  their 
association  with  the  gills,  and  in  their  exterior  or  ectodermal 
openings  show  features  which  cannot  be  considered  vertebrate, 
but  I  venture  to  expre^  the  ex{>ectation  that  homologous 
organs  will  be  found  in  Tunicntes.  Finally  as  regards  the 
central  nervous  sy.stem,  the  resemblance,  which  is  almost 
identity,  l)etween  Tunicates  and  Amphioxus  has  been  often 
emphasize<l,  but  if  we  follow  Howard  Ayers  in  his  attempt  to 
bomologize  tho  |>arti4  of  the  brain  in  Amphioxus  with  those  in 
true  Vertebrates,  we  shall  btujome  only  more  and  more  im- 
pressed with  the  wide  divergence  between  the  two. 

There  remains  the  muscular  system,  which  presents  a  strik- 
ing  and  genuine  resemblance  to  the  metameric  musculature  of 
fishes,  despite  the  secondarily  a(*quired  asymmetry  in  Amphi- 
oxus. It  is  a  singular  coincidence  that  some  of  those,  who 
con*«ider  tht*  S4*gmentation  of  the  bo<ly  morphologically  so  in* 
significant,  that  it  has  no  value  to  prove*  the  kinshi|Ni  of  An- 
nelins  and  Amphioxus,  yet  consider  it  of  great  im|>ortance  as 
evidence  of  the  relati(»nship  of  Am|>hi(>xus  to  the  Vertebrates. 
But  if  we  aMisider  Amphioxus  as  a  type  intermediate  between 
Annelids  and  Tunicates,  the  segmente<l  musculature  has  beeo 
lost  in  the  Iatt4*r,  an  hy|K>thesi8  which  mH*ms  to  me  plausible, 
for  as  1  hav(*  |M>inted  out  in  my  c^Msay  on  **  Senescenc^e  and  Ite- 
juvenation,'*  all  evolution  of  animals  de[>ends  not  only  on  the 
acquisition  of  characteri*<tics,  but  also  very  largelj  on  the  lots 
of  charact<*ristics ;  this  Iohs,  as  exemplificHl  in  the  gill  clefts 
and  arches  of  the  higher  Vert4*brates,  affei^ta  the  early  embry« 
onic  stages,  ap|iarently  to  allow  the  embryonic  material  to  un- 
dergo  a  new  development.    The  assumption  that  the  Tunicate 
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have  lost  segments  offers  fewer  diflScuIties  than  the  assumption 
that  they  acquired  segments  to  develop  into  the  vertebrate 
type. 

If  morphological  evidence  has  any  value  whatever,  the  con- 
clusion seems  to  me  inevitable  that  the  Tunicates  and  Amphi- 
oxus  constitute  a  natural  group,  Atriozoa,  which  are  somewhat 
distantly  allied  to  the  Vertebrata. 

2.   THB  CHOBDATA. 

Zoologists  are  generally  agreed  that  the  Chordata  is  a  nat- 
ural group,  in  the  sense  that  the  Tunicates,  Amphiozus  and 
Vertebrates  are  more  closely  allied  to  one  another  than  with 
any  other  known  animals.  I  can  find  no  reason  for  dissent 
from  this  view,  it  therefore  suffices  to  follow  those  who  have 
insisted  that  the  problem  of  the  origin  of  Vertebrates  is  part 
of  the  problem  of  the  origin  of  Tunicates. 

3.   THB   PRINCIPAL  THEORIES  OF  THE  ORIGIN  OF  VERTEBRATES. 

It  is,  in  my  judgment,  unnecessary  to  discass  the  theories  of 
Adam  Sedgwick  as  to  the  origin  of  metameric  segmentation/ 
or  of  Hubrecht  that  the  Nemertinesare  the  ancestral  type  from 
which  Vertebrates  have  sprung.  The  latter  I  have  discussed 
previously.  Of  the  former  I  will  only  remark  in  passing  that 
it  seems  strange  that  Sedgwick  has  persistently  denied  the 
concrescence  theory  of  the  embryo,  and  yet  puts  it  forward  as 
a  new  idea  upon  which  he  founds  his  hypothesis  of  metamer- 
ism. 

There  are  five  theories  known  to  me  which  certainly  rcijuire 
consideration,  namely,  Gaskell's,  Patten's,  Bateson's,  and  the 
Appendicularia  and  Annelid  theories. 

A.  Gask'dl\^  theory  was  ably  presented  in  Dr.  tJaskelTs  ad- 
dress, delivered  last  year  at  Liverpool  before  the  Sections  of 
Physiology  and  Zoology.  The  main  points  in  this  theory  are 
that  the  Vertebrata  arose /rora  Crustacea  like  animals,  the  in- 
testine of  the  latter  becoming  the  tubular  nervous  system  of 

'Of  cuui>e,  not  becaune  the  theory  docH  not  need  const  derail  on,  but  becmute  it 
dealn  not  dircctlj  with  the  origin  of  Vertebrates,  but  with  the  origin  of 
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ilie  former,  while  a  pharynx  arose  by  the  concresence  of 
branchiate  cnistacean  legs,  the  spaces  between  the  legH  becom- 
ing gill  olofls.  There  are  two  fatal  objections  to  this  theory. 
I  consicler  it  a  first  and  sufficient  objection  that  it  sets  aside 
the  evidence  that  the  primary  germ  layers,  ectoderm  and  en- 
toderm are  homologous  throughout  the  metazoa.  The  evidence 
on  this  point  is  overwhelming.  GaskelTs  theory  leave;*  a 
heart  between  the  pharynx  and  the  nervous  system,  so  that  to 
save  his  theory  he  has  to  make  two  supplementary  hypotheses, 
first,  tliat  the  crustacean  heart  disappears,  and  sei^ond,  that  a 
new  or  vert(*brate  heart  is  formed  by  the  tips  of  the  legs  where 
they  grow  together.  It  is,  indeed,  difficult  to  give  morpholog- 
ical credence  to  the«e  two  hy|K)theses.  If  GaskcH's  hy|>othe8es 
were  true,  we  should  ex|>ect  to  see  some  trace  in  the  ontogeny 
of  Vertebrates)  of  the  development  of  the  pharynx  by  the  con- 
crescence of  solid  outgrowths,  but,  a^  well  known,  the  pharynx 
is  a  series  of  hollow  entodermal  evaginations.  As  regards  the 
neuron,  (iaskell  supposes  that  the  ependyma  represents  the 
epithelium  of  the  crustacean  intestine,  wliile  the  nervous  mat- 
ter represents  that  which  collects  in  the  walls  of  the  crustacean 
intestine.  Tliis  view,  which  is  essential  to  his  hy(K)thehis, 
overlooks  the  fact  that  in  Vertebrates  the  same  epithelium 
produces  both  ependyma  and  nerve  cells.  Very  numerous 
other  objections  can  be  raised,  and  consequently  I  am  ready 
to  go  so  far  as  to  maintain  that  the  acceptance  of  GaskelTs 
theory  is  impossible. 

K.  PMaCi  theory  seeks  in  the  Araclinid  tyfie  the  ancestral 
form  of  Vertebrati^s.  Under  Arachnids  Patten  inclu<Ii«s  the 
Arachnida  srFt#u  tiridu,  ami  the  Trilobites  and  Limulu.s  alM>. 
It  is  noteworthv  that  tlie  original  articles  bv  Patten  ancl  (las- 
kell  ap|>eare<l  in  the  same  number  of  the  (/narltrly  Jtmrnal  of 
Mim^Mctijtiiiil  Scirtuf,  (August,  1890).  I  have  often  wondered 
whether  the  juxta|Mjsition  was  due  toe<litorial  design.  Patten 
rests  his  case  chiefly  u|»on  mmparison  of  the  nervous  syntern. 
and  makes  only  somewhat  um^ertain  and  tentative  suggi-stion.M, 
as  to  the  three  serious  difficulties  otfere^l  bv  vertebrate  char- 
actcristics,  namely,  1,  the  disap|»earance  of  the  invertebrate 
and   origin   of  the   vertebrate   mouth ;  2,  the  origin  uf  the 
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pharynx  ;  3,  the  origin  of  the  iiutochord.  Under  tbeM  cir> 
cumstauces  it  ia  ineviUihle  that  the  whole  hypothesis  seems 
highly  tentative.  Patteo  emphasizes  the  fact  thai  the  brain 
and  oesophageal  comtuissurca  of  Arachiiiils  form  aa  uiglo 
with  the  ventral  nerve  chain,  ami  he  compares  this  with  the 
head  bend  of  Vertebrates,  and  si-eks  to  hutiiologize  the  suprs- 
oesophageal  and  suboesophageal  nerves  with  these  of  Verte- 
brates. After  a  careful  study  it  seems  to  me  that  he  f«ilfl  to 
render  these  comparisons  morphologically  justifiable.  This 
fuilure  does  away  with  the  only  important  argument  offered 
by  Patten. 

0.  liatfs'in's  theory  that  Balanoglossus  repreeeulfl  an  ances- 
tral type  of  the  Chordata  has  attracted  considerable  attentioo, 
and  Wiley  apparently  considers  the  theory  proven.  Bate«on 
seeks  to  demonstrate  a  close  homology  between  Balsnoglowos 
and  Ampliioxus.  Yet  according  to  bis  own  observations  the 
structure  of  Balanoglossus  is  extremely  different  io  every 
organ  and  in  every  part  of  every  organ  from  what  ia  found  in 
Amphioxus,  except  as  regards  the  pharynx,  where  then  occur 
striking  resemblances  in  the  disposition  of  the  gill  Uus.  Bat 
Spengel  has  demonstrated  tliat  these  are  resembhmcea  only, 
and  that  the  arrangement  of  the  bars  in  Balanoglossus  is  sa 
fundamentally  ditlerent  from  that  in  Amphioxus  that  it  is  oat 
of  the  question  to  deduce  one  from  the  other.  Again,  accord- 
ing to  Bateson's  observations  on  the  development  of  Balano- 
glossus, Toniaria  is  one  of  the  forms  least  like  the  embryonic 
lancelet,  for  it  entirely  lacks  the  segmented  mesodenu,  the 
notochord  and  elongated  medullary  plate.  Uat«soii,  io  my 
opinion,  has  drawn  exactly  the  reverse  of  tlie  conclusions  as 
Io  the  phylogeoetic  vaUie  of  Balanoglossus,  which  on:  war- 
ranted by  his  own  published  observations.  Spengel's criticisms 
of  Bateson's  theory  are  so  conclusive,  that  it  is  supoffloous  to 
go  over  the  ground  i^sin.  But  two  points  may  he  briofly 
meationed,  if  only  to  escape  the  charge  of  trifling  with  the 
theory.  Batesou  lays  much  emphasis  upon  a  rtructure,  which 
be  names  the  notochord  of  Balanoglossus;  this  so-called 
"  notochord  "  is  a  i>hort  di%-crticulum  of  the  cephalad  end  of 
the  alimentary  canal,  running  into  the  proboscis ;  this  diver- 
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iiculum  remains  hollow  throughout  life;  whether  it  is  of  en- 
iodermal  origin  or  not  is  unknown  ;  Spengel  considers  it  prob- 
ably ectodermal.  A  notochord  is  a  band  of  entodermal  cells 
differentiated  along  the  dorsal  median  line  and  ending  origi- 
nally at  the  blastopore,  with  the  walls  of  which  it  is  fused,  and 
it  lengthens  by  additions  at  its  blastoporic  end  ;  it  is  never 
hollow  and  never  a  canal.  These  characteristics  of  a  notochord 
are  invariable,  but  not  a  single  one  of  them  {>ertains  to  the 
alleged  notochord  of  Balanoglossus.  The  question  arise$>,  if 
two  organs  are  found  to  have  no  resemblance  to  one  another, 
is  their  homology  demonstrated?  Surely,  a  morphologist  can 
give  but  one  answer.  My  second  point  touches  u|K)n  Bate- 
ton's  views  concerning  metamerism.  These  views  are  based 
oD  the  tacit  assumption  that  serial  repetition  of  organs  or  parts, 
even  if  irregular,  is  the  same  as  segmentation  of  the  body. 
But  embryology  had  demonstrates! ,  )>efore  Bateson's  time,  the 
true  morphological  basis  of  metamerism  in  segmented  animals. 
This  basis  is  the  division  of  the  mesothelium,  as  above  Htate^i, 
into  paired  symmetrical  blocks.  That  this  is  the  case  is  not 
an  opinion,  it  is  merely  tlie  summary  statement  of  thouHiinds 
upon  thousands  of  direct  observations.  Serial  re{>etiti<»n8, 
therefore,  of  ectodermal  or  entodermal  organs,  without  these 
roesottielial  segments,  are  moqihologically  not  segmentation. 
Bateson's  assumption  that  there  is,  what  we  may  name  a 
*'  mi^eellaneinu  niWa)iirri>ni,"  which,  beginning  in  various  parts, 
may  lead  on  to  true  mesothelial  metamerism  is  contrary  to 
all  morphological  canons.  Thai  he  considers  this  ai^umption 
neceasary  is  another  indication  of  the  inherent  weakness  of  his 


So  far  as  knowledge  and  discussion  have  brought  us  to-day, 
morphology  has  the  choice  betwet^n  the  tw<»  theories  as  to  the 
origin  of  Vertebrates,  the  Ap[>endicularia  an<i  the  Anneliti 
theory.  A  deci.sion  between  tliese  two  alt^^niatives,  whirh 
shall  be  convincing  t4)  zoologists,  is  not  at  present  [>ost(ible,  yet 
something,  1  think,  may  be  determined  as  to  the  probabilities* 
of  th«*  final  choicf . 

1>.  Th«'  Appmdiruhrin  theory  is  the  diret*t  outcome  of  Kowa- 
lewski's  embryological  researches,  and  has  been  the  subjeotof 
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general  attention  from  zoologists  for  a  quarter  of  a  century 
past.  The  full  and  able  defense  of  it  by  W.  K.  Brooks  in  his 
Salpa  monograph  is  so  recent  and  well-known  that  it  will  suf- 
fice to  recall  that  the  theory  assumes  that  Append icularia  is 
near  the  ancestral  pelagic  type  of  the  Chordata ;  that  it  gare 
rise  to  a  form  with  multiple  gill  openings  leading  to  Tunicates, 
and  by  the  further  acquisition  of  segmental  structure  leading 
to  AmphioxuSy  and  from  this  last  on  to  the  true  Vertebrata. 
It  must  be  carefully  noted  that  by  the  Appendicularia  theory 
the  prime  morphological  importance  and  significance  is  attri- 
buted to  the  notochord  and  the  branchial  pharynx,  and  a 
secondary  importance  to  the  metamerism,  while  the  Annelid 
theory  reverses  this  and  attributes  prime  importance  to  the 
metamerism,  and  secondary  to  the  notochard  and  pharynx. 

E.  The  Annelid  theory  was  founded  independently  by  Dohm 
and  Semper,  and  has  always  been  supported  in  my  opinion  by 
far  more  numerous  and  sounder  arguments  than  any  other 
theory  of  Vertebrate  descent,  with  possibly  the  exception  of 
the  Appendicularia  theory.  The  fullest  presentation  known 
to  me,  of  the  Annelid  theory,  is  that  by  Hugo  Eisig  in  his 
monograph  of  the  Capitellidss.  Those,  who  have  had  theories 
of  their  own  to  defend,  have  never  attempted  (ought  we  not 
say,  have  never  dared  to  attempt?)  to  confute  the  Annelid 
theory.  Sedgwick,  Bateson,  Willey,  Gaskell,  Patten,  Morgan 
and  others  have  either  left  the  subject  alone,  or  at  most,  have 
spoken  slurringly  and  in  disparagement  of  it,  so  that  there  are 
literally  no  important  direct  criticisms  against  the  theory 
known  to  me.  I  take  this  to  signify  that  the  writers  in  ques- 
tiod  have  attacked  the  problem  of  the  ancestry  of  Vertebrates 
not  in  a  judicial  but  in  a  somewhat  partisan  spirit. 

4.    APPKNDICULARIiE    VS.   ANNELIDA    AS   THE   ANCESTOR.^   op 

THE   CHORDATA. 

The  most  essential  difference  between  the  two  theories  under 
consideration  is  formulated  above  in  the  paragraph  on  the 
Appendicularia  theory.  The  alternative  of  choice  between 
the  two  theories  hinges  upon  the  interpretation  of  Amphioxus 
which  we  accept,  i.  e. : 
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1.  In  Ainphioxus  a  Tunicate  becoming  a  Vertebrate  by  the 
ac<}ui8ilion  of  segmenta? 

2.  Is  Amphioxus  an  Annelid  becoming  a  Tunicate  by  the 
acquisition  of  a  notochoni  and  gill  bearing  pharynx  ? 

Of  course,  we  all  understand  that  Amphioxus  is  probably 
not  the  exact  transitional  form,  but  merely  the  nearest  living 
ally,  known  to  us,  of  the  transitional  form. 

5.    PrRTIIKR    AFFINITIES  OF    AMFIIIOXUH. 

We  have  alreadv  maintained  that  the  nearest  affinities  of 
Amphioxus  are  with  the  Tunicates.  We  now  are  confronted 
by  the  question :  Are  its  affinities  on  the  other  side  closer  with 
A,  the  Vertebrates, or  B,  the  Annelids?  Here  I  believe  we 
we  must  start  with  the  decision  to  leave  the  pharynx  and 
notochoni  out  of  consideration,  because  these  structures  are 
characteristic  of  the  Chordata  as  a  whole  and  not  of  the  Ver- 
t^'brata.  But  there  are  three  seta  of  organs  in  Amphioxus  which 
offer  si>ecial  {leculiarities  morphologically  ;  thc^se  are  the  seg- 
ments,  the  sexual  organs  and  the  excretor}'  organs.  Let  us 
consider  these  in  order. 

1.  SrijmenU. — The  mesothelial  segments  of  Amphioxus  arise 
with  tlioir  cavities  in  o|K*n  communication  witli  tlie  arcbente- 
ron.  Kay  I^nkestiT  has  advanced,  and  0.  Hertwig  and 
others  have  adopted,  the  hyfiothefis  that  the  coelom  of  Verte- 
brat4«  is  an  enterocoele,  but  hitherto,  although  s[>ecial  invetti- 
gatiouH  have  betm  made,  no  conclusive  evidence  has  been 
found  that  in  any  true  Vertebrate  there  in  a  clear  resemblance 
in  the  early  condition  of  the  mes<Klerm  to  the  disposition  char* 
acterintio  of  Amphi(»xus.  Tracts  of  evagination  of  the  meao* 
derm  along  the  eiigi*  of  the  not4H*hord,  as  reifuired  by  the  en* 
terociH-lo  theory,  have  bwn  de.scrilKMl  in  various  Vertebrate 
embryos  by  a  number  (»f  authors.  These  traces  are  so  slight 
and  so  viiriiible,  that  I  U*li«*ve  thev  would  l>e  considered  as 
meaningless  variations  in  th<*  grouping  of  C4*lls,  similar  to 
th<MN*  <K*(>iirriiig  in  otlnT  fiarts  of  th«*  same  embryos,  were 
iiivfstigators  not  unduly  inllu««iK*e<l  by  the  preconceived 
tht*ory.  No  invi*stigator  has  claimed,  m^  far  as  I  am  aware, 
that  any  Vertebrate  exhibits  segmeutally  arranged  moaodar* 
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mic  diverticula.  In  other  worda,  even  if  Lanketter'a  enlero- 
coele  hypothesis  holds  true  of  the  Vertobrates,  they  wouM  still 
show  only  a  very  remote  resemblance  with  Amjihtoxus  so  far 
as  the  early  stages  of  the  mesoderin  are  concoriied.  But  therv 
is  yet  another  important  difTerenco  betwoen  Arophioxua  and 
the  Vertebrates,  namely,  iu  the  former  thu  s^meato  are  total, 
in  the  latter  panial.  In  Amphioxus  Ihv  wholu  of  the  tneso- 
ttielium  is  segmented,  in  Vertebrates  only  the  dorsal  regions  of 
the  mesothelium  are  segmented,  the  ventral  regions  or  walls 
of  the  splanchnocoele  are  not  segmenti'd.  That  there  u  an 
impressive  similarity  between  tho  formation  uf  the  meaoder- 
mic  bands  in  Amphioxus  and  Aunelids  was  shown  by  the 
discoveries  of  Hatschek,  and  in  both  ty{)es  the  s^meots  are 
total.  It  is  perfectly  clear,  therefore,  that  the  early  history  of  the 
ineaoderm  indicates  a  much  closer  afTmily  of  Amphioxos  with 
the  Annelids  than  with  the  Vertebrates.  The  existiag  UiSer- 
ences  may  he  explained  by  the  a»)umption  that  the  cavities 
of  tlie  i^gnients  ai«  formed  iu  Annelids  after,  in  Amphioxus 
during,  the  morphological  separation  of  the  mesoderm  from 
the  entoderm. 

i.  Sej-iial  urffaiig. — The  sexual  organsof  Amphioxosare  c 
fined  to  the  branchial  region,  they  are  segmentally  arrangi 
and  they  are  lateral  of  the  excretory  organs.     Those  of  A'e 
bnit«3  do  not  appear  in  the  branchial  region,  they  are  not  »^ 
mented  and  are  mediad  of  the  excretory  organs.      The  vw 
that  the  sexual  organs  are  developed  from  segmental  anli 
has  been  advanced,  and  such  anlaget  have  been  named  j 

tomes.     I  have  shown  elsewhere,  that  this  view  b  baaed  ap   

an  incomplete  consideration  of  the  facts,  and  recently  C 
Kahl  has  fully  coniirmed  my  arguments.  In  Annelids  tbs 
sexual  organs  are  segmented,  and  are  .so  disposed  tliat  we  can 
understand  how,  fntm  an  Annelid  ancestor,  they  may  have 
given  rise  to  the  disposition  found  in  Amphioxus,  but,  unfor- 
tunately, uo  CAFflful  study  of  snch  possible  comparisons  is 
known  to  me.  Evidently  a  din^ct  comparison  of  tbs  sexoal 
organsof  Amphioxus  with  those  of  Vertebrates  invoIvB  tba 
most  serious  ditliculties,  while  the  comparison  with  Annelids 
promises  well. 
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3.  Excretory  orgatui. — Boveri  has  shoirn  that  the  excretory 
organs  of  Amphioxus  are  tubules  which  begin  with  a  ciliated 
internal  funnel  and  open  through  the  ecUxierm,  and  that  their 
primitive  arrangement  is  probably  segmental ;  they  are  confined 
to  the  branchiate  region.  They  differ,  therefore,  from  the  seg- 
mental organs  of  Vertebrates,  which  0{»en  into  a  longitudinal 
internal  duct,  and  occur  only  behind  the  branchiate  region. 
It  is  true  that  the  attempt  has  been  made  to  show  that  the 
duct  is  originally  derived  from  the  ectoderm,  but  the  weight 
of  evidence — see  especially  Price  on  Bdellostoma,  and  Rabl 
on  Elasmobranch.^i — is  at  present  against  tliis  view  and  in  favor 
of  the  mesothelial  origin  of  the  duct  In  Annelids  segmental 
organs  have  the  same  arrangement  as  in  Amphioxus,  they 
o[)en  directly  through  the  ectoderm,  an<l  they  also  may  occur 
in  that  part  of  the  body  which,  on  the  theory  of  Annelid  an- 
cestry, must  have  been  evolved  into  the  pharynx.  The  mor- 
phology of  the  excretory  organs  is  thus  readily  perceived  to 
indicate  the  Annelidian  rather  than  the  Vertebrate  relation- 
ships of  Amphioxus. 

And  now  I  ask,  roust  we  not  conclude  that  Amphioxus  is  a 
C'hordate  nearly  related  to  Tunicates,  more  remotely  related  to 
Vertebrati*s,  and  revealing  in  its  organization  im[>ortant  dif- 
ferences fn)m  other  Chordata,  which  differences  demonstrate  a 
true  kinship  with  Annelids?  Now  certainly  no  one  would 
venture  to  regard  Amphioxus  as  the  ancestor  of  the  Annelida, 
hence  we  are  obliged  to  consider  the  Annelida  as  representing 
the  ancestral  type  of  the  Cephalochorda,  and,  therefore,  of  all 
(*h()rdata. 

b.  Vtr  iHmiion  of  Api^fndinJaria, — The  conclusion  just  state<I 
involvt'S  the  a^un)[>tion,  so  far  as  now  appears,  that  Ap{»en- 
dicularia  is  not  an  ancestral  but  a  secondary  ty{)e.  But 
App4*ndicuhiria  much  rem*mblfs  a  young  stage  of  other  Tuni- 
cates (frt^  Hwimming  lurvu*),  and  we  have  Itemed  to  trust  so 
much  to  th«*  law  of  r<vapitulati(»n  (Ilaec^krl's  Biogenetisches 
Gnin<lg«*m*t7.)  that  it  is  hanl  to  believe  that  it  dcM«  not  govern 
Ap|K*n<licuhiria,  which  would  th«*n  l>eof  the  pliylogenetic  sig- 
nificanre  assunie^l  by  W.  K.  Brooks,  wluHte  argumentation  is 
so  stnmg,  that  rven  while  defending  the  Dohrn-Seniper  theory, 
one  rouHt  have  in  reserve  readiness  to  change  sides. 
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7.   ORIGIN   OF   VBRTBBRATA. 

If  the  Annelids  gave  rise  to  the  Chordata,  we  must  consider 
the  possible  origin  of  certain  anatomical  characteristics  of  the 
Vertebrates,  sensu  stridu.  Of  such  characteristics  three  are 
specially  prominent,  the  general  arrangement  of  the  meso- 
derm, the  pronephric  duct,  and  the  head  with  its  arrangement 
of  mouth,  brain  and  eyes  so  unlike  that  in  Annelids. 

1.  The  mesoderm  of  Vertebrates,  as  already  remarked,  is 
characterized  by  having  a  large  splanchnocoele  and  by  being 
segmented  only  in  its  dorsal  or  epiaxial  part  In  Ampbioxus 
the  mesoderm  is  at  first  totally  segmented  as  in  Annelidn,  and 
later  develops  a  splanchnocoele,  and  assumes  in  other  respects 
an  arrangement  (of  sclerotome  and  cutis  plate)  wonderfully 
comparable,  according  to  Hatschek,  with  the  vertebrate  type 
of  mesoderm.  Ampbioxus  seems  to  really  afford  the  key  for 
the  transition  of  the  mesoderm  from  the  Annelid  to  the  Ver- 
tebrate type,  and  the  occurrence  of  the  actual  transition  onto- 
genetically  renders  it  natural  to  advance  the  theory  of  the  cor- 
responding transition  phylogenetically,  thus  obviating  one  of 
the  former  difficulties  in  the  Annelidan  theory  of  the  origin 
of  Vertebrates. 

2.  Tfie  pronq)hric  duct^  (often  referred  to  as  the  Wolffian 
duct).  This  is  a  longitudinal  epithelial  tube,  into  whicli  the 
segmental  organs  of  Vertebrates  open.  Hat^hek,  in  his  j>aper 
on  Polygordius,  suggested  that  the  segmental  organs  might 
acquire  a  direct  secondary  connection  with  one  another;  a 
series  of  such  connections  would  make  a  longitudinal  duct. 
Edward  Mever  found  such  connections  in  adult  Annelids,  and 
other  instances  are  known,  see  Willey*s  Ampbioxus,  80-82. 
Price's  observations  on  the  Californian  Myxinoid,  and  Rabrs 
on  Elasmobranchs,  tend  to  show  that  this  is  the  actual  origin  of 
the  duct.  We  no  longer,  therefore,  need  to  take  refuge  in 
Haddon^s  or  Boveri's  hypothesis  of  the  origin  of  the  duct,  since 
Hatschek's  theory  is  sufficient  and  is  supported  by  such  actual 
evidence  as  we  possess. 

3.  Cephalic  httinologirs. — Up  to  this  point  we  have  dealt  with 
knowledge  and  ideas  derived  from  previous  scientific  publica- 
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tionn,  and  )iave  done  little  more  than  attempt  to  present  the 
probletn  critically.  As  regards  the  bead,  however,  even  theo- 
ries have  hitherto  faile<l  us,  and  no  hypothesis  as  to  the  evolu- 
tion of  the  vertebrate  head  from  the  Annelidan  type  has  been 
brought  forward,  which  could  not  be  shown  to  encounter  in- 
superable objections,  or  at  least  which  ap{>eared  insuperable 
to  those  who  were  op[K>sed  to  the  Annelidan  theory.  The 
suggestion  most  widely  known  and  discussed  is  that  the  in- 
vertebrate mouth  <lisappeared,  the  oesophageal  ring  with  the 
neighboring  ganglia  formed  the  vertebrate  brain,  and  a  new 
vertebrate  mouth  was  evolved,  according  to  Dohrn,  by  the 
fusion  of  two  gill  clefts  in  the  ventral  me<iian  line. 

I  ask  your  consideration  for  an  entirely  different  theory  of 
the  homologies  of  the  vertebrate  head.  A  mor|)hologi8t  must 
feel  grave  hesitation  in  assuming  that  such  important  struct- 
ures as  the  main  lateral  eyes  and  as  the  oral  evagination 
should  have  totally  di8ap|>eared  during  the  evolution  of  Ver- 
tebrate's, for  they  are  an  advancing  type,  not  a  degenerate  ty|>e 
losing  its  organs,  lie  must  also  feel  grave  hesitation  in  as- 
ftuming  that  main  lateral  f*yi*s  have-  l>een  evolves!  in  the  Artie- 
ulat4*s  and  Vertebrates  without  any  genetic  relation^hi|l.  It 
is  natural,  then*fore,  to  test  the  asf«iimption  that  the  articulate 
eyes  and  V(>rt4*bratc  eyes  are  phylogenetically  homolgous,  it 
being.  c»f  course,  undorstocMl  tliat  the  c(»m[>arison  excludes 
oct*IIi,  arc<»«*ory  eyes  in  Annelids  and  the  pineal  eye  of  Verti»- 
bra(<^.  Wc  note  at  once  that  the  visual  S4*ns4)ry  a|»paratusin 
b<ith  case's  is  epithelial  in  ty[>e,  and  is  derived  immediately 
from  the  ecto^lcrm,  and  further  that  in  both  cahvh  the  sens4iry 
apfMiratus  \n  dire<*tly  connert4-<l  with  nervous  sulistance,  in 
Artit'ulates  the  so-calle<l  optic  ganglion,  in  Vertebrat4*s  the  ner- 
vous tissue  of  tlie  H'tina,  and  finally  that  in  both  cium-h  there 
runs  from  tlie  optic  apparatun  a  tibn*  tract,  which  is  not  a 
nerve,  but  a  C4iiiimiii*«urt*,  that  is  to  say,  a  differentiation  of  a 
|iart  of  the  central  nervous  system  itM'lf ;  this  tract  we  call  a 
[wrt  of  till*  (N*Mi|»liiig<-iil  c«»tniiiisMure  of  the  Articulate,  an<l  th«* 
o|itic  nerve  «>f  the  \'<*rtel»riite.  We  art*  thu?*  le.itl  to  the  su[h> 
|K>«iti«iii  tliat  eyes  aiiil  optic  nerv4*^  n*pr<tM*tit  in  \'ertebrates 
the  nniint-ye**,  tlieMUpra-t>esophagealganglia,and  theoseopha* 
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geal  commissures  of  the  Articulates.  Can  this  suppoeition  be 
upheld  ?  I  do  not  think  that  the  invagination  of  the  optic 
vesicles  in  Vertebrates  will  be  said  by  any  morphologist  to 
invalidate  the  comparison.  At  first  it  seems  to  reduce  the  so- 
called  '^  brain  "  of  Articulates  to  insignificance,  but  as  we  know 
that  this  brain,  or  morn  correctly,  supra-oesophageal  ganglion, 
is  mainly  a  visual  ganglion  in  Articulates,  and  it  is  by  no 
means  a  great  degradation  for  it  to  appear  merely  as  a  retina 
in  Vertebrates.  We  must  not  be  influenced  by  the  misuse  of 
the  word  "  brain  "  applied  to  Invertebrates.  But  how  can  two 
diverging  vertebrate  eyes,  which  form  a  Y  with  the  main  ner- 
vous system,  be  the  same  as  a  complete  nervous  ring  around 
the  oesophagus?  This  difficulty  is  met  by  assuming  that  the 
eyes  and  optic  ganglia  fail  to  meet  in  the  median  line  in  front. 
In  connection  with  this  assumption,  remarks  upon  two  points 
are  necessary.  First,  in  Invertebrates  with  oesophageal  nerve 
rings,  the  supra-oesophageal  ganglia  do  not  apparently  arise  in 
the  median  line,  but  as  two  symmetrical  anlages,  which  sub- 
sequently meet  in  the  median  line.  I  recall  that  this  is  the 
method  of  development  in  Lumbricus  (E.  B.  Wilson),  Arach- 
nids and  Insects  (Patten),  Crustacea  (Kingsley),  and  in  Crepi- 
dula  (Conklin).  Other  observations  could  be  cited.'  Hence 
we  have  only  to  believe  that  in  the  Vertebrates  the  separation 
is  maintained  and  increased.  Second^  there  should  be  found  a 
cause  for  the  separation  of  the  eyes  (supra-oesophageal  gang- 
lia) in  the  Vertebrates.  This  is  given  by  the  growth  of  the 
vertebrate  brain,  which  is  enormous  and  precocious.  If  the 
brain  acquires  great  size,  the  eyes  are  correspondingly  sepa- 
rated. It  is  evident  that  our  assumption  makes  the  brain 
homologous  with  the  suboseophageal  ganglia  probably  plus 
several  ganglia  of  the  ventral  chain,  the  remainder  of  the  ven- 
tral chain  becoming  homologous  with  the  spinal  cord. 

Next  as  to  the  invertebrate  mouth.  If  the  eyes  and  optic 
nerves  represent  the  oral  nerve  ring,  we  must  look  for  the  in- 
vertebrate mouth  between  the  eves.     The  invertebrate  mouth 

^  That  the  obeervations  are  conflicting  a^  to  the  paired  origin  of  the  Articalate 
brain  is  well  known,  but  the  theory  that  the  median  Scheitelplatte  eroUed  iDto 
the  Articulate  brain  encounters  difficulties  which  seem  to  me  very  seriovit. 
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18  an  ectodermal  invagination,  which  has  a  direct  or  acquired 
open  communication  with  the  entodermal  cavity  or  arcliente- 
rou.  Is  there  such  an  evagination  in  the  Vertebrates?  Un- 
questionably there  island  a  large  conspicuous  and  well  known 
one»  which  gives  rise  to  the  olfactory  pits  and  to  the  hypophy- 
sis proper.  It  is  important  to  recall  that  the  naso-hypophysiil 
invagination  is  single,  and  we  may  homologise  it  with  the 
Annelid  ectodermal  stomodaeum.  It  seems  to  me  a  very  sig- 
nificant fact  that  in  the  lowest  Vertebrates  (the  Myxinoids)  the 
naso-hypophysal  invagination  opens  through  the  entoderm 
into  the  pharynx.  This  connection,  which  has  been  known 
but  the  significance  of  which  has  remained  obscure  for  tliree- 
quarters  of  a  century,  may,  under  the  supposition  we  are  con- 
sidering, be  interpreted  as  the  survival  of  the  Annelidan  con- 
dition. In  other  Vertebrates  (Petromyion  and  (inathostomes) 
the  opening  mentioned  does  not  recur,  although  contact  be- 
tween the  ectoderm  of  tlie  invagination  and  the  pharyngeal 
entoderm  can,  it  is  claime<l,  lie  observed  in  certain  forms 
(Acci|»enser,  etc).  To  avoid  confusion,  it  roust  be  pointed  out 
that  the  hypophysis  is  only  a  part  of  the  invagination,  and 
neither  it  nor  the  general  invagination  are  connected  with  the 
nouro|M)re ;  the  hypophysis  of  Vertebrates  is,  therefore,  not 
homologous  with  the  neuroporic  pit,  which  Willey  and  others 
have  erroneously  named  the  hy|K>physis  of  Arophioxus  and 
Tunicates. 

What  in  the  actual  vertebrate  mouth  ?  If  we  interpret  the 
naso-hypophysal  invagination  as  the  homologue  of  the  Anne- 
lidan mouth-gut,  we  find  that  the  oral  invagination  is  se|Mi- 
te<l  from  the  hy|>ophysal  by  a  fold,  which  becomes  the  upper 
jaw  in  Cyclostomes,  and  which  is  present  in  the  embryos  of 
all  Vortt*briites.  (In  Anmiote  embryos  this  fold  forms  a  ridge 
l>etween  StH^m*!*;!  |K>cket  and  the  hyphophysis).  It,  therefore, 
still  reinainfi  nin^essary  to  look  upon  the  vertebrat4*  mouth  as 
a  new  acqui}«iti(»n.  It  («eenis  to  me  that,  under  the*  new  con- 
ception of  tilt*  lH*ad,  UohriiH  hy|K>thcsiH  is  more  promising 
than  lM*f(>n*.  But  beyond  this  I  can  add  nothing  to  the  ex- 
phiiiatif»iiH  of  the  vertebrate  mouth  previously  attempted. 
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The  brain  arose,  by  the  present  supposition,  from  the  gang- 
lia of  the  ''  ventral  "  chain  of  Annelids.  Even  in  Ajticulata, 
in  the  Crustacea  and  Arachnida,  we  encounter  a  tendency  of 
the  thoracic  ganglia  to  make  a  brain.  If  the  brain  did  thus 
arise,  its  enlargement  would  cause,  as  we  see  in  the  Vertebrate 
embryo,  the  brain  to  expand  forwards,  and  since  there  is  no 
corresponding  growth  on  the  haemal  side,  this  expansion  would 
cause  the  projecting  head  to  bend  over  towards  the  hsenial 
(Annelid  dorsal,  or  Vertebrate  ventral)  side,  and  thus  carry 
the  mouth  into  a  new  position,  and  at  the  same  time  prevent 
the  eyes  and  praeoral  ganglia  from  meeting  in  the  median 
line  and  force  the  visual  organs  into  lateral  positions.  We 
thus  reach  a  natural  and  simple  explanation  of  the  difTerence 
between  the  Annelid  and  Vertebrate  head.  The  conception 
brought  forward  is  favored  by  the  conditions  observed  in 
Myxine  and  Petromyzon,*for  the  eyes  in  these  forms  are 
small,  in  Myxine  without  a  lens.  The  large  size  of  the  eyts  is 
a  subsequent  acquisition  of  the  Gnathostomes.  By  my  hypo- 
thesis we  should  expect  the  evolution  of  the  brain  to  precede 
that  of  the  eye  in  Vertebrates.  Finally,  the  vertebrate  brain, 
by  our  supposition,  was  segmented  originally  throughout,  and 
that  this  idea  is  correct  is  indicated  by  the  trend  of  recent 
opinions  formed  by  investigators  of  the  cephalic  neuroniere?, 
and  the  morphology  of  the  cephalic  nerves  in  the  Verte- 
brata. 

The  series  of  considerations  outlined  justify  the  hyf>othesis 
presented,  namely,  the  Vertebrate  head  was  evolved  from  the 
Annelid  head.  The  three  principal  factors  in  this  evolution 
were:  1.  The  formation  of  the  vertebrate  brain  from  several 
of  the  post-oral  ganglia  of  the  ventral  chain.  2.  The  preser- 
vation of  the  ectodermal  mouth-gut  (Vorderdarm)  of  Annelids 
as  the  naso-hypophysal  invagination.  3.  The  conversion  of 
the  visual  apparatus  and  supra-oesophageal  ganglia,  which 
are  prevented  from  fusing  in  the  median  line  by  the  enlarge- 
ment of  the  vertebrate  brain,  into  the  vertebrate  eyes  (retina;, 
the  oesophageal  commissures  [)ersisting  as  optic  nerves. 

If  this  hypothesis  be  ultimately  verified  and  shown  to  be  in 
full  accordance  with  the  facts,  it  will  obviate  those  difficulties 


latr.]  O^Aatie  HcmoUgie%.  94S 

of  the  DohrnSemi>er  Annelid  theory  of  the  origin  of  Verte- 
bratefl,  which. at  present  are  the  meet  serious. 

One  more  point,  the  cephalic  homologies  advocated  increase 
the  morphological  importance  of  the  eyes,  and  further  empha* 
size  the  divergence  between  Amphioxus  and  Vertebrates,  and 
makes  the  absence  of  lateral  eyes  in  Amphioxus  more  signifi- 
cant even  than  before,  and  affords  a  further  justification  for 
the  union  of  Amphioxus  with  the  Tunicata. 

I  have  presented  the  subject  in  the  merest  outline,  for  al- 
most every  sentence  might  be  expanded  to  a  paragraph,  often 
into  a  chapter,  without  making  the  treatment  exhaustive,  but 
I  ho|>e  enough  has  been  said  to  make  the  argumentation  clear 
and  to  justify  it. 

The  origin  of  Vertebrates  is  one  of  the  most  diflScult  and 
obscure  problems  which  at  present  occupy  the  general  atten* 
tion  of  loologists.  I  am  well  aware  th&t  my  own  studies  have 
concentrated  upon  the  embryology  of  Vertebrates,  and  that  it 
is  difficult,  perha{)S,  impossible,  for  one  man  to  have  a  first 
hand  mastery  through  his  own  observations  of  all  the  evidence 
which  must  decide  the  final  solution.  I  have  expressed,  there- 
fore,  not  convictions,  but  probabilities,  and  must  certainly 
reserve  the  right  to  adopt  other  conclusions  than  those  above 
advocateil.  The  rival  theories  have  sometimes  taken  on  a 
very  positive  tone,  and  their  advocates  have  referred  to  the 
Dohrn-Semper  theory  as  a  thing  of  the  past,  discarded  and 
quite  disprove<l.  Thin  attitude  i.H  regn^ttable,  and  1  hofie,  by 
showing  that  much  can  still  be  said  in  favor  of  the  origin  of 
Vertebrates  from  Annelids,  to  contribute  towanls  a  sober  and 
judicial  discussion  of  an  important  and  interesting  topic. 

It  remains  only  to  pres<'nt  the  following  simple  and  oom- 
prehensivo  phylogenetic  table: — 

TooicmlA 

\ln(»at« 

V. 
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THE  LIMITS  OF  ORGANIC  SELECTION. 
By  Henry  Fairfield  Osborn, 

OPENING  A  DISCUSSION  BEFORE  THE  SECTIONS  OF  GBOLOGY  AND  BOTANY 

AT  DETROIT. 

The  object  of  this  paper  is  to  set  forth  certain  views  as  to  the 
limits  of  the  supplementary  natural  selection  hypothesis  re- 
cently proposed  by  Prof.  James  Mark  Baldwin,  Prof.  C.  Lloyd 
Morgan  and  myself  as  "  Organic  Selection." 

The  line  of  thought  which  led  me  to  Organic  Selection 
was  as  follows:  The  distinction  between  the  oniogatic  and 
phylogenic  variation  was  drawn  in  my  mind  in  1894,*  because 
it  was  evident  in  the  current  researches  upon  variation  by 
Weldon,  Bateson  and  others,  and  in  the  line  of  reasoning  fol- 
lowed by  Cope,  Ryder,  Scott,  Osborn  and  other  Neo-I^marck- 
ians  that  the  importance  of  such  a  distinction  was  being  over- 
looked. There  are  three  main  types  of  variation:  First, /or- 
tuitous  congenital  variations  which  are  the  temporary  and  transi- 
tory fluctuations  around  a  mean.  Second,  an/o^fiii>  inriaiiontf 
which  are  the  departures  from  normal  or  typical  development 
arising  during  ontogeny ;  tliey  include  all  the  effects  of  the  reac- 
tion of  the  individual  to  new  or  disturbed  conditions  of  life 
which  rise  in  the  course  of  individual  growth  and  may  di^af^- 
pear  wMth  the  death  of  the  individual;  the  mooted  quej^tion 
wliether  ontogenic  variations  are  or  are  not  heritable  does  not 
affect  their  distinctness.  Third y  phi/logcnic  rarintiffuj*,  also  i-on- 
genital,  which  belong  in  the  phylum,  as  observed  |»rinci|vally 
in  fossil  series;  they  are  stable  and  inheritable  departures  from 
ancestral  types  towards  a  new  type;  they  correspoixl  with  the 
"  inutations''  of  Wagner  and  Scott,  i.  e.,  they  are  dejmrtures 

'  Alte  und  Neue  Probleme  der  Phylogenese.  Ergeb.  d.  Anal.  o.  Eatvick., 
Merkel  u.  Itonnet,  III  Band,  1893.  pp.  r)84-<)25. 

*  Prof.  r.  Llojd  Morgan  ban  propiwed  to  apply  the  word  *'  tn^Hiifimtum/'  rmri- 
oiLsly  ujied  by  Cope,  liailey  and  other  authors,  to  what  is  above  described  a»  **<m 
tngniic  variation*^  and  to  res^trict  the  term  **  txjrio^ion  "  to  congenital  raruuioa. 
This  excellent  Migge?<tion  subserves  clearness,  and  hhould  be  ado|»tfd  by  all  writ- 
•  rs. 
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from  ancestral  types  which  have  become  permanently  estab- 
lished. They  constitute  the  main  evidence  for  determinate 
variation  and  as  a  consequence  determinate  evolution. 

In  ever}'  analysis  of  variation  these  distinctions  are  of  pro- 
found importance,  because  every  adult  organ  we  study 
(whether  with  Weldon  it  is  the  frontal  measurement  of  a  crab 
or,  with  Cope  and  Tomier,  the  articular  facet  of  a  bone),  may 
be  an  exponent  either  of  constitutional,  phylogenic,  or  stirp 
factors,  or  of  new  environmental  and  ontogenic  factors,  or  of 
the  fortuitous  or. chance  elements  in  development,  or  finally 
of  all  three  fact<»r8  combined. 

In  March,  18iK},  the  application  of  this  distinction  to  the 
problem  of  the  cau^*  of  ''  determinate  variation  ''  was  pointed 
out  by  myself  in  course  of  a  discussion  in  the  New  York  Acad- 
emy of  Sciences  (p.  141)  as  follows :  "  For  example,  if  the  hu- 
man infant  were  brought  up  in  the  branches  of  a  tree  as  an 
arboreal  ty[>e  instead  of  as  a  terrestrial,  bi-pedal  type,  there  is 
little  doubt  that  some  of  the  well  known  early  adaptations  to 
arboreal  habit  (such  as  the  turning  in  of  the  soles  of  the  feet,  and 
the  grasping  of  the  hands)  might  l>e  retained  and  cultivated  ; 
thus  a  profoundly  different  ty|»e  of  man  would  be  produced. 
Similar  changes  in  the  action  of  environment  are  constantly 
in  progress  in  nature,  since  there  is  no  doubt  that  the  changes 
of  environment  and  the  habits  which  it  so  brings  about  far 
outstrip  all  changes  in  constitution.  During  the  enormously 
long  |>erio<i  of  time  in  which  habits  induce  ontogenic  varia- 
tions, it  in  |K>ssible  for  natural  selection  to  work  ver}*  slowly 
and  gradually  u|K)n  pre<iiH|M)sitions  to  useful  correlated  varia- 
tions, and  thus  what  are  primarily  ontiajruic  t^riatifm$  become 
slowly  apparent  as  phyitttjmie  t^riatiouM  or  congenital  charac- 
ters of  the  race.  Man,  for  instan<*e,  has  l»een  upon  the  earth 
[ierha|>s  m*venty  thousand  years ;  natural  M^lection  has  been 
slowly  o|M'rating  upon  certain  of  these  |)rcHlis[K>sitions,  but  has 
not  yot  c'liniinuted  tlionc*  traces  of  the  human  arl>oreal  habits, 
nor  cManplrttly  adapted  the  human  frame  to  the  upright  posi- 
tion. Thi^  \^  un  nuii'li  an  ex|»ression  of  habit  and  ontogenic 
variation  n^  it  m  a  couNtitutional  character.  This  fact,  which 
has  not  lirii  !ful1iciently  emphasized  before,  offers  an  ex  plana* 
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tion  of  the  evidence  advanced  by  Cope  and  other  writers  thai 
change  in  the  forms  of  the  skeletons  of  the  vertebrates  first 
appears  in  ontogeny  and  subsequently  at  birth  in  phylogeny.'" 

On  April  13,  1896,  I  formulated  the  matter  in  a  paper 
before  the  Academy  entitled  "A  Mode  of  Evolution  Requiring 
neither  Natural  Selection  nor  the  Inheritance  of  Acquired 
Characters/'  which  has  since  appeared  in  Science.  Professor 
Baldwin,  of  Princeton,  and  Professor  Lloyd  Morgan,  of  Uni- 
versity College,  Bristol,  had  at  the  same  time,  independently 
reached  the  same  hypothesis,  and  Professor  Baldwin  has  aptly 
termed  it  **  Organic  Selection."  Both  writers  have  presented 
valuable  critical  papers  upon  it,  including  in  Science  and  Xahtrf 
a  complete  terminology  for  the  various  processes  involved.  I 
concur  entirely  in  their  proposal  to  restrict  the  term  variaii^m 
to  congenital  variation,  to  substitute  the  term  ''  modification  *' 
for  ontogenic  variation,  and  to  adopt  the  term  "  Organic  Sdec- 
Hon  "  for  the  process  by  which  individual  adaptation  leads  and 
guides  evolution,  and  the  term  "  orthopUuy "  for  the  definite 
and  determinate  results. 

The  hypothesis,  as  it  appears  to  myself  is,  briefly,  that 
ontogenic  adaptation  is  of  a  very  profound  character,  it  enables  ani- 
nutU  and  plants  to  survive  very  critical  changes  in  (heir  environ- 
mail.  Thus  all  the  individuals  of  a  race  are  similarly  modified 
itrcr  such  long  periods  of  time  thaty  very  gradually,  rongmital 
variaiions  which  happen  to  coincide  with  the  ontogenic  adaptirr 
modifications  are  collectrd  and  become  phylogenic,  Tlius  there 
would  result  an  apparent  hut  not  real  transmission  of  acq^tireni 
characters. 

It  is  a  subsidiary  question  whether  this  hypothesis  is  new, 
and  a  more  important  one  whether  it  is  true  and  constitutes  a 
distinct  advance  towards  the  discovery  of  the  unknown  factofs 
of  evolution,  or  a  satisfactory  substitute  for  the  Lamarckian 
theory  of  transmission  of  acquired  characters. 

*  A  writer  in  the  Forinightly  Rni^r  has  giTen  a  somewhat  extreme  illuftratioo 
of  the  diflerence  between  ontogenic  and  phjiogenic  progrem  when  he  imj^  : 
**  Man  in  ntill,  mentallj,  morally  and  phyiucallj,  what  he  wa«  during  the  Uit«r 
Palieolithic  period/'     ''The  Artificial  Factor  in  Man  '     Fortnightlj  lUrtew, 

October,  ISW. 
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It  appears  that  the  idea  involved  in  Organic  Selection  is 
by  no  means  a  new  one,  it  is  formulated,  for  example,  but  not 
with  especial  stress  or  clearness  by  Weismann  in  his  liomaneM 
Lecture  of  1894,  as  shown  in  the  following  selections  from  pages 
1 1-17  (italics  our  own) :  * 

''  Hermann  Meyer  seems  to  have  been  the  first  to  call  atten- 
tion to  the  adaptiveness  as  regards  minute  structure  in  animal 
tissues,  which  is  most  strikingly  exhibited  in  the  architecture 
of  the  spongy  substance  of  the  long  bones  in  the  higher  verte* 
brates.  ....  But  the  direction,  position  and  strength  of 
these  liony  plates  are  by  no  means  innate  or  determined  in  ad- 
vance: they  de|>end  on  circumstances.  ....  It  is 
not  the  particular  adaptive  structure  themselves  that  are 
transmitted,  but  only  the  quality  of  the  material  from 
which  intra-selection  forms  these  structures  anew  in  every  in- 
dividual life.  Peculiarities  of  biophors  and  cells  are  trans- 
mitted, and  these  mav  be(*ome  more  and  more  favorable  and 
adaptive  in  the  course  of  generations  if  they  are  subject  to 

natural  selection Intra-heUctimi  effeeU  Ou    ^jucial 

adapiatioii  of  the  tisttuesto  Bprcial  ctrnditiaik*  of  developmait  in  each 

individual Let  us  take  the  well-known  instance  of 

the  gradual  increase  in  development  of  the  deer's  antlers,  in 
consequence  of  which  the  head,  in  the  course  of  generations, 

has  become  more  and  more  heavilv  loaded It  is 

by  no  means  necessary  Uiat  all  the  iiarts  concerned — rkull, 
musclef  and  ligaments  of  the  neck,  cervical  vertebne,  bones  of 
Uie  fore-limbs,  etc. — should  simultaneously  adapt  thenifelvt^s 
by  xxLTiaiitm  of  thr  penn  to  the  increase  in  the  size  of  the  ant- 
lers ;  for  in  each  tepurate  indi%*idual  the  necesmry  adaptatitm  wiil 
Ite  tenijH>ritrily  accoinpliJted  by  intra- $eUrt ion — hy  the  ttrufjf/le  of 

part^-^nnder  the  trophic  influence  offunditmal  Mimulu$ 

But  as  the  primary  variations  in  the  phyletic  metamorphcMiis 
occurred  little  by  little,  the  secondary  adaptations  would  prol>- 
ably,  as  a  rule,  be  able  to  keep  |)a(*e  with  them.  Time  uwtid 
thus  Ite  gnineti  till,  in  the  courtte  of  patrraiioui,  hy  ctmstaut  §elcriiou 
of  thif^  tj^m\$  the  jrrimary  ctm9titue!9\tM  <f  uhich  are  br^  Buital  tn 


*TIm  Kff«rt  ol  KitemAl  liUlu«i>r«i  apoa  i>rr«lofMMBL    Tll«  KosMMk  Imc- 
\Mt%  iae4      Loodfjo.  18M. 
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one  another,  the  greatest  possible  degree  of  harmony  may  be 
reached,  and  consequently  a  definite  metamorphoeis  of  the 
species  involving  all  the  parts  of  the  individual  may  occur. 
•    •    •    • 

What  appears  to  be  new  therefore  in  Organic  Selection  is« 
first,  the  emphasis  laid  upon  the  almost  unlimited  powers  of 
individual  adaptation ;  second,  the  extension  of  such  adapta- 
tion without  any  effect  upon  heredity  for  long  periods  of  time ; 
third,  that  heredity  slowly  adapts  itself  to  the  needs  of  a  race  in  a 
new  environment  along  lines  anticipated  by  individual  adaptation^ 
and  therefore  along  definite  and  determinate  lines.  This  hypo- 
thesis, if  it  has  no  limitations,  brings  about  a  very  unexpected 
harmony  between  the  Lamarckian  and  ultra-Darwinian  (Weis- 
mannian)  aspects  of  evolution  by  mutual  concessions.  While 
it  abandons  the  transmission  of  acquired  characters,  it  places 
individual  adaptation  first  and  fortuitous  variation  second  as 
Lamarckians  have  always  contended,  instead  of  placing  sur- 
vival conditioned  by  fortuitous  variations  first  and  foremoet 
as  Selectionists  have  contended.  If  true,  it  is. thus  a  com- 
promise between  the  pure  Lamarckian  and  pure  Darwinian 
standpoints  in  which  the  concessions  are  about  equal.  And  if 
true  it  gives  us  at  least  a  partial  explanation  of  determinate 
variation  which  Lamarckians  have  recently  contended  for, 
and  Darwinians  have  strenuously  denied.* 

Professor  Alfred  Wallace  has  recently  endorsed  this  hypo- 
thesis in  a  review  of  Professor  Morgan's  work,  **  Habit  and 
Instinct,"  in  the  March,  1897,  number  of  Natural  Science  in  Uie 
following  language  :  '^  Modification  of  the  individual  by  the 
environment,  whether  in  the  direction  of  structure  or  of  hab- 
its, is  universal  and  of  considerable  amount,  and  it  is  almost 
always,  under  the  conditions,  a  beneficial  modification.  But 
every  kind  of  beneficial  modification  is  also  being  constantly 
effected  through  variation  and  natural  selection,  so  that  the 
beautifully  perfect  adaptations  we  see  in  nature  are  the  result 
of  a  double  process,  being  partly  congenital,  partly  acquired. 

^  See  Ottbom  :  Cartwright  Lectures,  Present  Problems  in  Evolatioa  mod  Her- 
edity, 1891.  Alao,  **  Is  Vfuiation  De6nite  or  Indefinite?"  .\Dierican  NmturmUst, 
18S9. 
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Acquiroil  iiKxiificntions  thus  helps  on  congenital  change  by 
giving  time  for  the  necessary  variations  in  many  directions  to 
be  »electe<l,  and  we  liave  here  another  answer  to  the  supposed 
difficulty  as  to  the  necessity  of  many  coincident  variations  in 
order  to  bring  about  any  effective  advance  of  the  organism. 
In  one  year  favorable  variations  of  one  kind  are  selected  and 
individual  modifications  in  other  directions  enable  them  to  be 
utilized;  in  I'rofcssor  Lloyd  Morgan's  words:  'Modification 
OM  mch  is  not  inherited,  but  is  the  condition  under  which  con- 
genital variations  are  favored  and  given  time  to  get  a  hold  on 
the  organism,  and  are  thus  enabled  by  degrees  to  reach  the 
fully  adaptive  level.'  The  same  result  will  be  produced  by 
Profeflsor  Weissman's  recent  suggestion  of  *  germinal  selection/ 
so  that  it  ntnr  ajtpean  Q9  if  all  the  ihritrdical  olfjrdions  to  the  *  ad- 
ftfuacy  of  natural  M-lrdion '  havr  Ipeeii  theoretically  anmimxi.*' 
(Italics  our  own.) 

Alfred  Wallace  thus  accepts  this  new  phase  of  the  natural 
selection  thcKiry  and  maintains  that  it  removes  the  last  of  the 
theoretical  objt»ctions  to  the  adequacy  of  that  theorj'.  I  do  not 
wish  to  l>e  under8too<l  as  taking  such  a  sanguine  view  ;  I  rather 
maintain  the  connervative  [>osition  which  I  have  held  for 
many  years  in  n'gard  to  the  adequacy  of  both  the  I^marckian 
and  Darwinian  theories. 

MoriM»ver.  in  courm»  of  discussion  of  this  subject  with  my 
friends  rmfessors  Lloyd  Morgan,  Baldwin  and  Poulton,  a 
very  fundamental  difference*  of  opinion  lK»come.i  apparent ;  for 
they  agree  in  bt*lieving  that  the  |K>wer  of  plastic  nuMlification 
to  new  circumHtan(H»s,  or  what  the  Rev.  Dr.  Heii^low  has  termt*d 
'^self-adaptation/'  is  in  its<df  a  result  of  natural  selection.  In 
other  words  they  hold  that  natural  siOection  has  e8tablishe<l 
in  organism**  this  [Miwer  of  invariable  rej»|Minse  to  new 
conditions,  which,  in  the  vast  majority  of  cases  is  es^Mitially 
adaptive.  I  diMigrre  with  this  assumption  in  Mo,  maintain- 
ing that  this  plaMtic  m<Hlification  in,  to  for  as  we  biou  au  in- 
herent |K)wer  or  funrlion  of  protoplasm.  This  view,  I  under- 
stand, is  aUo  ln-ld  by  Driesrh,  K.  U.  Wilson,  T.  11.  Morgan 
and  pnibably  by  many  others.  The  only  caik*s  in  which  scdf- 
adaptation   may  U*  demonstrated  as  produciHl  by  natural 
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lection  are  where  organisms  are  restored  to  an  environmeDt 
which  some  of  their  ancestors  experienced.  We  can  then  im- 
agine that  the  adaptive  response  to  the  old  enyironment  is 
something  which  has  never  been  lost  as  in  the  well  known 
reappearance  of  the  pigment  in  flounders. 

It  may  be  urged  against  the  Morgan,  Baldwin,  Poulton 
views  that  the  remarkable  powers  of  self-adaptation,  which,  in 
many  cases  are  favorable  to  the  survival  of  the  individual,  are 
in  many  cases  decidedly  detrimental  to  the  race,  as  where  a 
maimed  or  mutilated  embryo  by  regeneration  reaches  an  adult 
or  reproductive  stage.  It  is  obvious  that  reproduction  from 
imperfect  individuals  would  be  decidedly  detrimental,  yet 
from  the  view  taken  by  the  above  authors  such  reprodoction 
would  be  necessary  to  secure  the  power  of  plastic  modification 
for  the  race. 

It  is  certain,  that  at  the  present  time,  one  of  the  surest  and 
most  attractive  fields  of  inductive  research,  leading  towards 
the  discovery  of  the  additional  factors  of  evolution  or  what  I 
have  elsewhere  called  "the  unknown  factor,''  is  in  experi- 
mental embryology  and  experimental  zoology.  If  we  could 
formulate  the  laws  of  self-adaptation  or  plastic  modification 
we  would  be  decidedly  nearer  the  truth.  It  appears  that  Or- 
ganic Selection  is  a  real  process,  but  it  has  not  yet  been  dem- 
onstrated that  the  powers  of  self-adaptation  which  become 
hereditary  are  only  accumulated  by  selection.  They  may  po^ 
sibly  be  accumulated  by  the  inheritance  of  acquired  modifica- 
tions as  Lamarck  supposed. 

Furthermore,  another  difficulty  which  I  find  with  the  com- 
pleteuess  of  the  Organic  Selection  hypothesis  is  identical  with 
that  which  almost  from  the  outset  made  me  hesitate  in  regard 
to  the  completeness  of  the  Lamarckian  hypothesis,  namely, 
many  structures,  such  as  the  teeth,  which  exhibit  no  power  of 
self-adaptation  or  plastic  modification  during  life,  which  are, 
in  fact,  rendered  decidedly  less  efl^ective  instead  of  more  efTect- 
ive  by  use  and  habit — these  structures,  I  repeat,  show  precisely 
the  same  determinate  and  definite  variation  and  consequent 
evolution  as  that  which  is  exhibited  in  plastic  and  self-adaptive 
structures.    This  being  the  case,  it  is  clear  that  '*  Organic  Selec- 
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lion  "  leaves  a  very  large  field  of  determinate  evolution  entirely 
uncovere<I  and  unexplained,  and  there  remains  a  ieriium  (piid 
which  requires  further  investigation.  Determinate  evolution 
in  these  non-plastic  structures  at  present  strikes  me  as  part  of 
the  mechanical  necessities  of  development,  if  I  may  so  expret^s 
it.  That  is,  given  a  certain  primitive  form,  there  is  only  one 
route  along  which  it  can  attain  a  certain  end,  provided  the 
intervening  stages  are  mechanically  effective.  It  is  some  such 
law  of  mechanical  necessity  as  this  which  out  of  Uie  conical 
ty|)e  of  reptilian  teeth  has  evolved  first  the  triconodont  type, 
the  tritubercular,  and  finally  the  multitubercular,  and  from 
these  main  stages  have  arisen  sub*stages  which  are  repeattd 
and  inde[>endently  acquired  over  and  over  again  in  different 
hranches  of  the  mammalian  class.  This  is  not  an  explanation, 
or  a  theory,  it  is  a  fact  yet  to  be  understood. 

Organic  Selection  constitutes  a  distinct  advance,  and  is,  at 
least,  a  very  useful  working  hyjiothesis^  but  it  is  by  no  means 
the  conclusion  of  the  whole  matter,  as  Alfred  Wallace  main- 
tains. We  must  persevere  in  our  analysis  of  life  proce^wes 
as  revealed  in  living  organisms  and  in  fossils  with  a  perfectly 
open  mind,  porhaiis  for  many  decades,  {»erhaps  for  another 
century,  before  we  roach  final  conclusions  in  regard  to  the 
complex  proci*sses  of  evolution. 

CoIubUa  Uiiiref>4tj. 


THE  (iEOLOGICAL  CONiilUaS  IN  RUSSIA. 

Kv   ('llAELE^t    PAI.A(*lfB. 

Till*  Seventh  International  Geological  ("ongraas  assembled 
in  Ht.  rot4»n«burg  during  the  first  movk  of  September,  1897. 
The  (Vingrrs?*  was  notable  among  the  mi^etings  of  this  organ* 
iuition  for  the  large  iainitM*r  in  attendance.  It  will  certainly 
be  memorabh*.  to  .««uch  of  its  memben*  as  took  part  in  iheni, 
for  tlie  extent  and  interest  of  ttie  excumions  planned  in  oon* 
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nection  with  it  and  for  the  warm-hearted  hospitality  tendered 
them  in  every  part  of  the  broad  empire  which  they  visited. 

The  program  of  excursions,  issued  early  in  the  year  by  the 
Committee  of  Organization,  was  carried  out  in  all  its  essential 
details.  Moscow  was  the  starting  point  of  the  first  excursion 
to  the  Urals  preliminary  to  the  Congress,  and  consequently  it 
was  that  city  which  most  of  the  excursionists  made  their  first 
objective  point  on  entering  the  country.  We  found  wherever 
we  crossed  the  border  that  our  membership  tickets  made  the 
passage  through  the  Custom  House  easy,  although  they  did 
not  replace  our  passports  which  we  had  often  to  show.  Our 
railroad  passes  too,  were  accepted  without  question,  and  the 
most  courteous  treatment  greeted  us  on  every  hand. 

At  Moscow  we  found  the  Bureau  of  the  Congress  established 
in  the  halls  of  the  University,  and  here  and  in  the  parlors  of 
the  Continental  Hotel,  frequent  gatherings  of  the  excursionists 
took  place  during  the  three  days  we  were  in  the  city.  The 
excursions  in  the  vicinity  of  Moscow  were  of  moderate  inter- 
est geologically,  the  greatest  attaching  to  that  which  visited 
the  richly  fossiliferous  middle  Carboniferous  beds  of  Miatch- 
kowo  on  the  bank  of  the  Moskwa  River.  On  the  other  hand, 
the  city  itself  with  its  wholly  oriental  character  in  architecture, 
coloring  and  street  life,  offered  more  than  enough  attractions 
to  occupy  the  time  at  our  disposal,  and  there  were  doubtless 
few  who  did  not  regret  leaving  this,  the  centre  and  fountain- 
head  of  the  Russian  national  life. 

About  one  hundred  and  thirty-five  persons  took  part  in  the 
Ural  excursion,  of  whom  nine  were  ladies.  A  special  train  of 
thirteen  cars  was  our  means  of  transport  and  place  of  abode 
for  the  first  three  weeks  of  the  trip,  while  a  restaurant  train  of 
box  cars,  provided  with  tables  and  chairs,  preceded  us  and 
furnished  forth  our  meals.  If  there  were  numerous  discom- 
forts associated  with  this  style  of  living,  one  could  not  but  re- 
member that  there  was  no  precedent  for  or  experience  of  such 
an  excursion  as  ours  in  the  remote  regions  which  we  visited, 
and  criticism  was  disarmed  by  the  conditions. 

From  day  to  day  excursions  of  various  kinds  were  made 
along  or  away  from  the  general  line  of  the  railroad  which  was 
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our  base  of  o|>erations.  A  steamer  trip  from  Samara,  on  the 
Volfja — a  walk  along  the  railroa<l,  fifteen  miles  from  Acha  to 
Miniar,  giving  a  tine  section  of  the  Carboniferous  and  Devonain 
strata — a  two  day's  wagon  trip  lo  the  iron  mines  (limonite)  of 
Hakal — a  visit  to  the  foundry  at  Sinisk  and  its  charming  en- 
virons— such  were  a  few  of  the  earlier  excursions  whicli,  be- 
sidt»s  showing  interesting  geological  sections,  gave  us  a  good 
op|M>rtunity  to  become  acquainted  with  the  customs  and  mode 
of  living  of  the  i>eople  of  the  region.  And  at  every  mine  and 
foundry,  in  many  of  the  towns  and  even  at  the  railway  sta- 
tions, we  found  the  heartiest  welcome  awaiting  us,  great  con- 
courses of  |»eople  who  looke<l  U|>on  us  with  undisguised  curios- 
ity but  evident  goo<l  will,  receptions  by  the  local  authorities, 
and  numerous  lunches  and  Imnquets  of  the  most  lavish  de- 
scription. It  is  difficult  indee<],  to  express  the  feeling  of  grow- 
ing wonder  which  all  shared  at  the  continuous  ovation  that 
greete<l  us  on  all  sides  as  we  made  our  progress  through  these 
niount4iinous  regions,  seemingly  so  little  calculated  to  afford 
such  entertainment  as  we  found.  Still,  harsh  as  it  may  seem 
t<i  criticise  in  such  a  case,  it  must  l>e  confessed  that  there  was 
too  large  a  share  of  our  time  devot<*d  to  s<xrial  functions,  and 
we  might  have  seen  many  additional  loi^alities  of  geologic 
interi*st  had  we  not  been  compelled  by  our  kind  hosts  to 
arrange  our  movements  in  acconlance  with  their  too  fre<|uent 
hospitalities. 

The  guide  l>ook  of  the  excursions  was  prepared  in  the  form 
of  S4*parate  |»amphlets  for  various  localities  or  regions,  written 
by  the  men  who  were  l>est  ac4|uaint<Hl  in  each  and  who  were 
to  be  our  leaders.  The  descriptions  were  generally  good, 
though  often  lacking  in  details;  the  s<H*tions  and  illustrations 
weru  satisfactory,  though  the  mines<H:tions  rarely  c*orre«ponde4l 
with  tin*  vi-ible  ex|M>«*ures.  Thr  accompanying  geological 
map  of  ]{iis*<ia,  scale  l:«viOO,<K)0,  rtnluet^d  from  the  larger  map 
publisluMl  by  the  i  MM>logicnl  <  ommiltiH*  in  l81»*2,s<*ale  1:2,520,000 
Hi*rv<*4l  as  a  v«*rv  ronvenimt  means  of  orientation. 

In  the  region  lMtwt*4*n  MotM-ow  and  (Kifa  whrre  our  leader 
was  Nikitin,  we  saw  hori/<intal  or  slightly  di^turln^l  strata 
ranging  from  Cretaceous  downward  to  middle  Carboniferous. 
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At  Oufa,  at  the  foot  of  the  Ural  Mountains,  we  entered  a  zone 
of  openly  folded  paleozoic  rocks  including  the  Devonian 
series,  the  folds  becoming  rapidly  more  compressed  and  the 
disturbances  greater  as  we  advanced  into  the  mountains.  At 
Slatoust  we  encountered  the  first  crystalline  schists,  considered 
by  Tschernyscheff  our  leader,  on  stratigraphic  evidence  which 
but  few  of  the  party  considered  conclusive,  to  be  metamorphie 
Devonian. 

Within  this  band  of  schists  or  on  its  borders,  is  a  group  of 
mineral  localities  which  have  produced  many  interesting  and 
beautiful  specimens  obtained  by  the  efibrts  of  many  engineers 
of  th&  Russian  Mining  Bureau  through  a  long  series  of  yearsy 
and  now  in  large  part  preserved  in  the  cabinet  of  the  Mining 
Academy  in  St.  Petersburg.  These  minerals  all  appear  to  be 
contact  products  between  clay  slates  and  limestones  and  mas- 
sive eruptive  rocks  of  the  character  of  diorite  or  peridotite. 
One  of  the  best  known  and  most  typical  of  these  occurrences 
is  the  Achmatoff  mine.  Here,  on  a  more  or  less  chloritic 
matrix,  were  found  beautiful  crystallizations  of  garnet,  epi- 
dote,  pyroxene,  vesuvianite,  such  titamium  minerals  as  perof- 
skite,  titanite  and  ilmenite,  zircon,  apatite  and  various  mem- 
bers  of  the  chlorite  group. 

Passing  eastward  still  across  the  Ural  divide,  we  entered  a 
region  of  gneisses  and  granitic  rocks.  The  day  s(>ent  at 
Miass,  in  the  Ilmen  Mountains,  under  the  joint  leadership  of 
Karpinsky  and  Arzruni,  was  replete  with  interest.  The  Ilmen 
Mountains  are  a  subordinate  range  of  the  Ural  chain  composed 
largely  of  eleolite-syenite,  classical  under  Gustav  Rose's  name 
of  micLscite,  This  rock  is  well  exposed,  is  rich  in  a  variety  of 
minerals  and  offers  numerous  interesting  problems  to  the  pet- 
rographer.  The  most  notable  minerals  here  collected,  chiefly 
from  the  pegmatitic  facies  of  the  rock,  were  nepheline,  can- 
crinite  and  sodalite,  zircon,  apatite,  ilmenite  and  biotite  in 
huge  plates.  In  the  pegmatite  veins  traversing  the  neighbor- 
ing gneiss  and  granite,  we  saw  a  very  different  group  of  min- 
erals including  albite  and  microcline,  topaz,  zircon  and  euclase 
and  samurskite,  pyrochlor  and  other  rare  earth  minerals. 
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At  Mia88,  also,  was  the  first  of  the  gold  placers  which  are 
worked,  by  what  seemed  crude  and  primitive  methods,  in 
various  pari?  of  the  Urals. 

At  Tcheliabinsk,  the  eastern  limit  of  our  excursion,  &s  well 
as  at  Beresof,  near  Ekaterinburg,  we  saw  gold-bearing  quartz 
veins,  the  former  only  recently  explored,  the  latter  with  ex- 
tensive workings  dating  back  many  years. 

At  Ekaterinburg,  the  principal  city  of  the  Ural  region,  we 
we  were  hospitably  entertained  by  the  Ural  Society  for  Nat- 
ural Science,  and  were  shown  an  interesting  exhibit  of  the 
pnxluctA  of  numerous  local  establishments  for  the  cutting  of 
gems  and  semi-precious  stones. 

Continuing  northward  our  next  halt  was  in  the  busy  min- 
ing town  of  Njni-Taghilsk.  Within  this  district  are  the  exten- 
sive iron  mines  (magnetite)  of  Wyssokaia  and  Blagodat;  the 
cop|>er  mine  of  Mednoroudiansk,  famous  for  its  former  pro- 
duction of  the  malachite  so  prize^l  in  Russian  decoration; 
largely  worko<l  de[>ositH  of  manganese  ore,  and  the  platinum 
placers  at  IMatina.  This  last  metal  ap|>ear8  to  occur  in  the 
peridotitic  rocks  which  constitute  the  l>ed  rock  of  the  region ; 
their  diHHim|>osition  sets  it  free,  so  that  it  may  be  won  by 
placer  washing. 

Again  cnm^^ing  the  wat4T-she<l  of  the  Urals  and  desi*ending 
rapidly  in  tlip  plain  we  reache<l  IVrm  on  the  Kama  River, 
where  we  left  our  train  for  a  rcKimy  and  comfortable  st4*anier 
on  which  for  three  days  we  float^^l  down  the  stream  to  its  con- 
fluence with  the  Volga.  Numenms  excursions  on  the  banks 
made  u.h  ac<|uainte<l  with  the  Permian  series,  including  the 
upper,  IVrmo-triassic  division,  the  so-called  "  etage  tartarien.*' 
Turning  up  the  Volga  we  haltini  at  the  old  tartar  city  of 
Kaauin,  wlion*  wo  were  i*ntertained  bv  the  universitv  and  later 
bv  the  ritv.  An<l  the  end  of  the  fourth  dav  from  Perm  found 
x\n  at  Njiii-NovgonKl.  A  day  wa.«i  spent  here  wH*ing  the  fair, 
and  thtMi  we  l<Mik  tniin  dirtH*tly  for  St.  Petersburg,  where  we 
found  tho  ({uarterH  pn*viou^ly  aniiigniNl  um  in  the  many  hotels 
of  iUf  city  or  in  the  large  dormitory  of  the  university,  where 
some  tiflv  of  th«»  menitM*rs  were  lociite<l.  The  hundred  and 
twentv  niemlH*rs  of  the  Finland  oxcurston  reached  8t  Peters- 
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burg  the  same  morning  (August  28th)  by  steamer,  re|>ortinga 
most  interesting  week's  trip,  during  which  they  had  enjoyed 
quite  as  lavish  hospitality  as  had  been  the  lot  of  those  in  the 
Urals/  They  were  under  the  guidance  of  Sederholm,  and  saw 
much  glacial  geology  in  addition  to  the  old  crystalline  forma- 
tions of  western  and  southern  Finland. 

The  formal  opening  of  the  Congress  took  place  the  afternoon 
of  Sunday,  August  29th,  in  the  hall  of  the  Zoological  Institute 
of  the  University,  which  was  well  filled  by  a  large  and  brilliant 
audience.  The  Honorary  President  of  the  Congress,  the  Grand 
Duke  Constantine  Constantinovitch,  presided  and  opened  the 
session  with  an  address  of  welcome.  It  was  followed  bv  sim- 
ilar  addresses  by  the  Princess  of  Oldenburg,  President  of  the 
Imperial  Society  of  Mineralogy,  and  by  the  Minister  of  Agri- 
culture, Ermoloff.  Renevier,  President  of  the  preceding  Con- 
gress, announced  the  oflBcers  named  by  the  council,  the  Amer- 
ican Vice-Presidents  being  Marsh,  Emerson,  Emmons  and 
Frazer.  The  address  of  the  President,  Karpinsky,  was  chiefly 
occupied  with  a  brief  statement  of  the  questions  to  come  before 
the  Congress,  and  after  a  resume  by  Tschemyscheff,  Secretary- 
General,  of  the  work  of  the  Committee  of  Organization  in  ar- 
ranging for  the  Congress  and  excursions,  the  session  came  to  a 
close. 

Of  the  eight  hundred  and  fifty  names  which  a{»pearetl  in 
the  official  list  of  the  members  of  llie  Congress,  upwards  of 
six  hundred  were  recorded  as  in  attendance.  Despite  this^ 
very  large  membership  the  actual  number  at  the  meetings  wa^* 
very  small,  rarely  more  than  one  hundred  being  present. 
But  the  adjoining  hall  where  numerous  exhibits  were  arranged 
was  always  occupied  by  a  throng  of  members,  showing  verj- 
clearly  that  here  as  generally  in  such  meetings,  it  is  the  |^r- 
sonal  intercourse  that  is  desired  bv  the  members  rather  than 
the  formal  discussions. 

The  subjects  which  it  was  desired  to  have  specially  brought 
before  this  Congress,  as  announced  in  an  early  circular  of  the 
Committee  of  Organization  and  as  stated  in  the  P^e^ident'8 
address,  were  as  follows  : 

1.  Shall  stratigraphic  nomenclature  he  based  upon  an  arti- 
ficial or  upon  a  natural  classification. 
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2.  RHtablishment  of  rules  governing  introduction  of  new 
terms  in  stratigraphic  nomenclature. 

3.  Adoption  of  definite  principles  of  classification  of  rocks 
and  of  petrographic  nomenclature. 

The  discussion  of  the  first  question  showed  clearly  the  opin- 
ion of  most  of  the  geologists  present  that  the  accepted  artificial 
classification  was  the  only  admissable  one,  its  abandonment 
for  what  must  necessarily  as  yet  be  a  somewhat  vague  and  ill- 
defined  substitute,  being  certain  to  result  only  in  a  state  of 
confusion  in  the  science. 

Discussion  of  the  second  proposition  centered  upon  papers 
presente<l  at  an  early  meeting  by  Freeh,  Breslau,  Ueber  Ab- 
grenzungund  Benennungder  geologischen  Schichtengrup|>en, 
and  by  Bittner,  Vienna,  Vorschlage  fiir  eine  Normiring  der 
Ueglen  der  stratigraphischen  Nomenclatur. 

The  pro|>o6itions  of  these  writers  as  modified  and  accepted 
by  the  (k)ngrcsH  amounted  to  little  more  than  a  formal  state- 
ment of  tlie  ordinary  practice  of  geologists  with  n*gard  to  new 
nanH*s.     They  were  in  brief  as  follows  : 

1.  IntHMluction  of  a  new  stratigraphic  term  into  the  inter- 
national nomenclature,  should  be  based  only  on  a  well  deter- 
mininl  and  {peremptory  scientific  necessity,  should  be  accom- 
panicMl  by  full  description  of  de|Hisits  to  which  it  is  applied, 
and  should  be  founded  on  facts  observed  on  more  than  a  sin- 
gle ex|Misure. 

2.  A  name  applie<I  to  any  de|Hi6it  in  a  definite  way  is  not  to 
l>e  usiMl  in  another  sense. 

3.  I>at4»  of  publication  determines  priority  of  terms. 

4.  In  giving  new  names  to  minuter  stratigraphic  subdivis- 
ions, it  i.H  desirable  to  take  (Nil(H)ntological  characteristics  as  a 
hasv.  (M*ographic  names  should  only  be  useii  in  default  of 
the  fornuT,  or  for  S4*ries  of  importance  containing  numerous 
paleont4»logi(*al  horizons. 

r>.  Numi*^  etyniolc»gically  faint*  or  Imdiy  fonned  are  to  be  re* 
jecti-d  or  corrtM't4»d. 

Ono  aft4*rnoon  in<»eting  wan  devote^!  to  f«ubj«Tts  of  petro- 
graplii<*  rharHct4*r,  and  in  ordt«r  to  facilitate  diMrusaion  of  the 
general  ((ueHtionM  in  thatde|Nirtment,  asftecial  meeting  of  pet- 
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rographers,  to  the  number  of  over  fifty,  was  held,Zirkel  presid- 
ing. The  discussions  were  animated,  centering  upon  classifi- 
cation, but  resulted  in  the  following  almost  unanimous  expres- 
sion of  opinion,  which  was  presented  through  the  council  to 
the  Congress : 

"  It  is  not  desirable,  in  view  of  the  present  rapid  develop- 
ment of  the  science  of  petrography,  to  attempt  to  establish 
definite  principles  of  classification  of  rocks  by  a  resolution  of 
the  Congress. 

''  To  attain  the  simplification  of  petrographic  nomenclature 
demanded  by  geologists,  it  is  necessary  to  define  with  greater 
precision  than  has  yet  been  done  such  general  terms  as  are 
required  in  geological  mapping." 

A  resolution  presented  by  Brogger  expressed  the  view  that 
it  was  desirable  and  probably  practical  to  establish  a  interna- 
tional journal  of  petrography  devoted  chiefly  to  reviews  and 
abstracts  of  the  current  literature.  This  resolution  excited 
considerable  debate,  but  was  finally  adopted  and  transmitted 
to  the  Congress  with  the  request  that  a  committee  be  appointed 
to  ascertain  the  feasibility  of  the  plan.  The  committee  named 
consists  of  fifteen  men,  the  American  members  being  Iddings 
and  Pirsson. 

Papers  of  interest  presented  in  this  department  were  by 
Walter,  Jena,  Versuch  einer  Classification  der  (Josteine  auf 
Grund  der  vergleichenden  Lithogenie,  and  by  Loewinson-Les- 
sing,  Dorpat,  Note  sur  la  Classification  et  la  Nomenclaturt*  des 
Roches  Eruptives. 

Walter  attempts  a  general  classification,  his  basis  being  the 
recognition  of  primary  and  of  secondary  characters  in  rcH*ks, 
of  which  the  first  alone  determines  the  place  in  the  system. 
Thus  every  metamorphic  rock,  however  altered  by  **  secondary 
characters,"  is  grouped  under  the  rock  from  which  it  is  derived. 
He  makes  four  main  groups,  Mechanical,  Chemical,  Organic 
and  Volcanic  Rocks. 

Loewinson-Lessing  bases  his  classification  of  the  eruptive 
rocks  wholly  on  their  chemical  composition,  expressed  in  terms 
of  the  "  oxygen  equivalent,'*  and  of  the  proportions  of  the 
various  oxides. 
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The  Congrew  endorsed  strongly  a  pro|>oeition  by  Androus- 
soff,  Dorpat,  for  the  establishment  of  an  International  Floating 
Institute,  or  laboratory,  for  the  study  of  Oceanography,  to  be 
supported  by  various  Ciovernments  in  place  of  the  isolated  ex- 
peditions sent  out  for  this  purpose  from  time  to  time  by  differ- 
ent ones. 

The  invitation  of  the  French  geologists  to  hold  the  next  ses- 
sion of  the  Congress  in  Paris  in  1900  was  accepted.  A  bulle- 
tin was  distributed  showing  the  pro]>osed  excursions  to  Brit- 
tany, to  Normandy,  and,  after  the  session,  to  the  Central  Pla- 
teau and  the  French  Alps. 

A  sad  incident  of  the  Oingress  was  the  sudden  death  in  St. 
Petersburg  of  one  of  its  meml>ers,  SpendiarofT,  Dorpat,  who 
had  taken  part  in  the  Ural  excursion  and  was  to  have  been  a 
leader  during  a  |»art  of  the  Caucasus  excursion.  At  the  clos- 
ing session  of  the  Congress  it  was  announced  that  the  father  of 
the  decease<I  had  pre^tenteil  a  sum  of  money  to  commemorate  his 
son,  the  inten^st  to  l>e  awarded  as  a  prize  for  the  best  pa|)er  on 
a  stated  subjei't  at  successive  mt^etings  of  the  Congress. 

Numerous  festivitie.n  and  excursions  were  a  part  of  the 
we<»k*s  program  at  St.  P<»tersburg.  The  Tsar  HH^eivetl  in 
audii^nce  at  his|>alaiv  of  Peterhof,a  small  n\iml>er  of  the  more 
distingui»(hed  representatives  of  each  country.  At  a  later  day, 
but  in  his  absence,  the  whole  Congress  visited  the  palace  and 
beautiful  grounds,  journeying  down  the  harlK)r  by  steamer 
and  enjoviiig  a  luncheon  in  the  magnificient  im|»i*rial  dining 
hall. 

Another  dav  wa*<  devoti^i  to  a  visit  to  the  catanict  of  Imatra 
in  Finland,  a  hundriNl  miles  north  of  St.  Petersburg,  where  a 
•umptuou*<  banquet  wa.M  mTVini  in  a  pavilion  enH'ti'ti  for  the 
pur|M)tM*  on  th«*  edge  of  the  thundering  torrent. 

Among  ihe  f*ntertainment.H  in  St.  Petersburg,  the  mof*t  ni>ta- 
ble  w«*n*  the  reception  by  the  (irand  Duke  Constantine  at  his 
|Mtlace  and  that  by  the  Mayor  and  city  oflieials  at  the  (^ity 
Hall.  Many  pleasant  reunion** t4K)k  place  at  theCierman  Club 
which  wait  placed  at  the  di*(|K>Hal  of  the  memUT^  fluring  the 
•easion.  The  mu^MiniH  and  collections  of  the  citv  wen»  made 
«axy  of  iic<>«-wi  thruuf;h  NiKTial  o|>eii  hour*,  nnd  tli«ir  niaiiifoid 
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attractions  doubtless  were  to  blame  for  the  frequently  slim 
attendance  at  the  meetings. 

The  close  of  the  session  was  marked  by  the  departure  of  a 
large  proportion  of  the  members  for  Moscow,  the  starting 
point  of  the  three  excursions  which  journeyed  bj'  different 
routes  toward  the  Caucasus  and  the  Crimea.  Upward  of  four 
hundred  people  participated  in  these  excursions  which  pro- 
mised so  many  and  so  varied  interests. 


SOME  UNWRITTEN  HISTORY  OF  THE  NAPLES 

ZOOLOGICAL  STATION. 

All  American  biologists  are  familiar  with  the  Zoological 
Station  at  Naples,  either  through  having  enjoyed  its  unrivalled 
facilities  or  from  accounts  of  it  which  have  been  published 
again  and  again  in  the  journals,  both  scientific  and  popular, 
of  the  two  worlds.  It  is,  beyond  question,  the  greatest  estab- 
lishment for  research  in  the  world.  But  while  it  occupies  this 
position  to-day,  and  while  its  history  since  it  first  threw  its 
doors  open  to  the  investigator  is  a  part  of  the  history  of  biology, 
the  station  has  an  unwritten  history  which  is  extremely  inter- 
esting, especially  since  it  shows,  in  strongest  light,  the  inde- 
fatigable industry  and  resourcefulness  of  its  founder  and 
director,  Dr.  Anton  Dohrn,  in  overcomiiig  obstacles  of  every 
sort,  many  of  which  would  have  discouraged  a  man  of  less 
persistence.  On  the  evening  of  August  10,  1897,  Dr.  Dohrn 
told  the  students  at  the  Marine  Biological  Laboratory  at  Wooils 
Holl,  some  of  the  difficulties  which  he  encountered  before  the 
station  was  ready  for  students.  His  talk  is  summarized  in  the 
following  account,  his  own  words  being  used  in  some  cases. 

After  ajM>logies  for  possible  linguistic  mistakes  due  to  the 
use  of  a  foreign  tongue  and  for  the  prominence  of  himself  in 
what  he  had  to  say.  Dr.  Dohrn  continued  by  asking  his  audi- 
ence to  imagine  a  young  privat-docent  of  the  University  of 
Jena,  with  rather  more  money  than  he  well  knew  how  to 
spend ;  with  more  time  than  he  knew  how  to  use,  but  with  a 
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strong  desire  to  do  something  of  lasting  benefit  for  science,  and 
you  have  an  idea  of  one  of  the  factors  in  tiie  foundation  of  the 
Naples  Station.  This  young  man  had  already  opened  a  small 
laboratory  in  a  mo<lest  way  at  Messina,  but  it  was  far  from 
meeting  his  ideals.  Location,  equipment,  support,  were  not 
the  l>est  imaginable. 

On  his  return  journey  to  Germany  several  [)oints  were  visi- 
ted and  critically  examined  as  to  availability  for  a  large  sta- 
tion, and  Naples  seemed  in  every  respect  to  promise  best,  but 
the  gn»at  problems  were  how  to  get  the  projier  location,  how  to 
obtain  the  necessary  influence  and  support.  For  a  young  doc- 
tor with  a  reputation  t4)  make  and  with  only  the  money 
granted  by  an  indulgent  father,  both  obstacles  were  rather 
serious. 

One  day  in  the  late  sixties,  while  returning  from  Berlin  to 
Jena,  an  idea  rame  which  promise<l,at  least  in  part,  to  remove 
some  of  the  difliculties;  it  was  to  combine  with  a  station  for 
reiiearrh,  an  aquarium  for  the  entertainment  of  the  |»eople. 
Both  Hamburg  and  Ik»rlin  had  a(|uaria  which  were  most  suc- 
cessful, why  should  not  Naples  l>e  e<jually  favorable?  So  back 
to  Xaplos  he  went  at  once. 

At  this  time  Naples  was  making  great  preparations  for  a 
Maritime  Exposition,  and  it  was  thought  that  the  aquarium 
proj<>ct  would  work  in  well  with  this,  and  that,  the  ex|K)sition 
over,  the  building  could  continue  and  develop  its s<>ientiflc  side. 
The  director  of  the  ex|K)sition  was  interviewinl ;  he  favored  the 
plan,  and  arrangements  wen*  at  once  made  by  which  the 
aquarium  was  to  l»e  inaugurated  as  a  part  of  the  ex|K>tfition, 
the  young  privat-docent  in  his  eagerness  and  enthusiasm, 
Agreeing  to  nuH*t  all  bills,  while  the  diri*ctor  was  to  assume 
charge  of  the  plans  and  the  ordf*ring  <if  the  material  and 
ec(uipment  S^Kin  l>r.  iKilirn  saw  his  mistake.  The  director 
planner]  as  he  like<l,  ordert*<]  as  he  likcnl  and  soon  bills  came 
in  for  things  totally  ditlerent  from  anything  which  Dohrn 
hims4»lf  would  have  (»rden*i].  So  there  was  a  break  in  the  ar- 
rangements, and  the  ]>rivat-d(H*ent  was  back  exactly  where  he 
was  iKffon* — liK^ation  and  NUp|»ort  still  to  U*  obtaine<i. 
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He  drew  up  a  few  plans,  designed  an  elevation  of  the  build- 
ing he  desired,  and  with  these  he  aroused  the  interest  of  Pro- 
fessor Panceri  of  the  University  of  Naples,  who  advised  a  con- 
sultation with  the  authorities  of  the  city,  who  had  then  in 
progress  plans  for  a  park  or  garden  on  the  shores  of  the  beau* 
tiful  bay.  They,  too,  were  attracted  by  the  project  and  designa, 
and  since  they  were  to  have  the  aquarium  free  of  expense  to 
the  city,  the  very  location  desired  was  granted,  the  grant,  how- 
ever, being  coupled  with  several  conditions.  Some  of  these 
restrictions  were  almost  laughable.  Thus  no  one  was  ever  to 
sleep  in  the  building,  and  when  it  was  pointed  oat  that  the 
proprietor  of  the  restaurant  in  the  garden  spent  the  night  in 
his  building,  the  reply  was  made  that  this  was  an  exception. 
Again,  it  was  stipulated  that  there  should  be  no  kitchen  con- 
nected with  the  station,  the  reasons  for  this  proviso  being  that 
if  there  were  a  kitchen  it  would  be  so  easy  to  convert  the 
structure  into  a  hotel,  and  it  would  never  do  to  have  a  hotel 
in  the  gardens.  The  other  restrictions  were  far  more  serious, 
and  Dr.  Dohrn  felt  that  he  could  not  subscribe  to  the  agree- 
ment in  the  shape  it  was  presented  to  him  by  the  Naples  coun- 
cil. At  this  juncture  he  applied  to  the  Italian  Government, 
which  then  had  its  seat  at  Florence,  and  in  a  few  days  received 
the  characteristic  advice,  "subscribe  to  everything,  and  then 
do  as  you  please,"  advice  which  later  was  to  make  trouble  for 
him. 

Then  came  the  Franco-Prussian  war  and  the  station  plans 
were  set  aside  for  a  time,  for  Dr.  Dohm  was  ordered  to  his  reg- 
iment, and  he  went  to  France  to  take  part  in  that  struggle. 
When  the  war  was  over  he  was  soon  back  in  Naples.  An 
architect  was  engaged  and  the  station  and  itsaquarial  adjunct 
seemed  on  the  straight  road  to  accomplishment  But  this 
bright  prospect  was  soon  darkened.  The  architect,  like  others 
of  his  class,  had  his  own  ideas  of  what  a  zoological  station 
should  be  like,  although  up  to  the  moment  of  his  engagement 
he  had  never  seen  such  an  establishment,  nor  had  he  ever 
dreamed  of  one.  At  last  he  returned  with  his  plans.  Dr. 
Dohrn  glanced  at  them,  saw  that  they  were  totally  unfitted  for 
a  zoological  station  and  pushed  them  aside  on  the  table,  whist- 
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ling,  as  he  did  8o,  the  closing  phrases  of  Beethoven's  Ninth 
Symphony,  a  reminiscence  of  a  concert  of  the  evening  before. 
Tlie  architect  rushed  from  the  room  in  rage,  and  shortly  his 
representative  called  upon  Dr.  Dohrn  to  make  arrangements 
for  a  duel.  The  matter  was  finally  settled,  the  architect  re- 
oeived  a  thousand  francs  for  his  unusable  sketches  and  another 
was  installed  in  his  place. 

At  last  actual  building  was  commenced  and  slowly  the  walls 
went  up.  Dr.  Dohni's  father  was  dead  and  the  patrimony 
was  all  invested  in  the  new  building.  Three  times  the  pro- 
jector was  at  a  loss  as  to  from  where  the  money  for  the  week's 
payment  was  to  come,  and  at  as  many  times  were  friends 
found  who  aided  in  the  undertaking.  At  last  all  resources 
were  exhausted,  friends  had  given  all  they  could,  Dr.  Dohm's 
private  fortune  had  gone  into  brick  and  iron  and  marble. 
The  thought  came,  thin  station  into  bee<]ucational  in  itsends, 
cannot  the  (iernmn  Mini^ttrv  of  Instruction  l>e  induced  to 
aid  by  giving  the  3(^CKH)  marks  neceasar}'  to  finish  the  build- 
ing. 

So  there  followcnl  another  trip  to  Ik>rlin.  Dr.  Dohrn  called 
on  the  Mini}«t4T,  told  his  storv  and  asked  if  the  Ctovernment 
could  make  such  a  grant  and  rt*ceiv<»<I  for  an  auHwer,  **  no." 
As  Dr.  Dohrn  telln  it,  the  Minister  made  no  attempt  after  this 
refusal  to  close  the  interview,  but  seemtMl  to  wait  as  if  the  an- 
swer wen*  not  final,  but  as  if  he  were  still  open  to  conviction 
upon  pro|K>r  argument,  and  so  the  Doctor  told  a  storj'  to  the 
effect  that  after  the  battle  of  Se<]an  he  obtaine<l  a  leave  of  ab- 
sence to  attend  the  nn^eting  of  the  Kritish  Association  for  the 
Advancement  of  Science.  When  in  England  a  friend  com- 
mented u|»on  the  Fran(*o(ferman  war  and  the  successes  of 
the  (terinans,  to  the  effect  that  this  was  a  beginning  of  the 
end  of  the  German  preeminence  in  intellectual  matters;  that 
DOW  (lermany  would  develop  into  a  militar)*  [K>wer  and  in  all 
other  resjHH^ti*  would  fall  liehind.  "  For  years  "  said  he,  "  we 
have  l>een  translating  l>ooksfrom  the  (lerman,  in  the  next  ten 
years  you  will  be  translating  Knglish  liooks  into  (ierman.'* 
The  moral  of  the  story  was  appreciated  and  tlie  Minister  prom- 
ised that  if  Dr.  Dohrn  could  obtain  the  endorsement  of  the 
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Berlin  Academy  of  Sciences  the  desired  grant  would  be  forth- 
coming. 

So  Dr.  Dohm  immediately  interested  the  sympathies  of 
three  of  the  most  prominent  members  of  the  Academy,  Helm- 
holz,  DuBois  Reymond  and  Virchow.  They  promised  their 
aid  and  assured  him  that  the  desired  endorsement  would  be 
forthcoming,  and,  rejoiced  by  the  good  prospects,  back  he  went 
to  Naples,  only  to  find  new  troubles  which  he  had  never  sus- 
pected. 

In  the  agreement  with  the  municipality  it  was  stipulated 
that  the  station  building  should  not  exceed  a  certain  heighth, 
but  the  architect  whose  discharge  has  already  been  mentioned, 
had  gone  to  the  officials  and  had  shown  them  that  the  walls 
were  nearly  a  metre  higher  than  was  permitted,  a  fact  which 
was  really  the  result  of  this  architect's  own  act.  He  was  tak- 
ing his  revenge. 

There  was  trouble  immediately.  The  papers  were  filled 
with  denunciations  of  the  young  German  who  had  thus  dared 
to  violate  the  stipulations  of  the  city,  and  many  there  were  in 
the  council  who  demanded  that  the  whole  building  should 
come  down.  Certainly  the  prospect  looked  blue  enough,  but 
there  was  more  to  follow.  On  that  very  Christmas  eve  word 
was  received  from  Berlin  that  the  Academy  had  refuse<l  to  en- 
dorse his  petition,  and  that  the  ministry  consequently  refused 
to  grant  the  necessary  money.  The  grounds  for  non-endorse- 
ment were  that  the  aquarium  gave  the  enterprise  a  mercenary 
rather  than  a  scientific  aspect,  and,  again,  that  Dr.  Dohrn  had 
as  yet  done  no  scientific  work  that  gave  him  the  standing  nec- 
essarv  for  the  head  of  such  an  establishment.  Dohrn  inime- 
diately  wrote  his  friends,  but  was  in  Berlin  before  his  letters. 
He  personally  called  upon  every  member  of  the  Academy,  and 
such  were  his  representations  that  he  received  the  desired  en- 
dorsement at  the  next  meeting  of  the  Academy,  and  the  grant 
of  funds  immediately  followed. 

There  still  remained  the  matter  of  the  quarrel  with  the  city 
of  Naples.  In  this  Dr.  Dohrn  thought  that  possibly  diplomacy 
could  be  made  to  play  a  part,  and  so  the  German  Crown 
Prince  was  interested  in  the  matter  and  shortly  the  Govern- 
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men!  at  Berlin  began  to  exert  its  influence  opon  the  powers  of 
Italy.  Long  before  this,  however,  Dohrn  was  back  in  Naples, 
where,  opon  his  return,  matters  were  even  more  unpromising 
than  upon  his  departure.  Soon  the  results  of  diplomacy  be- 
gan to  make  themselves  felt,  while  Dr.  Dohrn  used  his  own 
influence  with  the  officers  of  the  city.  Soon  he  had  won  to 
his  side  a  member.of  the  clerical  party,  and  in  a  short  time 
every  obstacle  on  the  part  of  the  municipality  was  removed. 

The  building  was  at  last  completed  and  the  time  came  to 
turn  the  water  into  the  hugeaquarial  tanks,  which  have  since 
prove<l  Huch  an  attraction  in  the  station.  Here  was  more 
trouble.  In  Naples  when  a  water-proof  surface  is  needed  it  is 
Uie  custom  to  use,  instead  of  cement,  a  kind  of  volcanic  earth 
beaten  tightly  together  with  rammers.  So  the  builders  used 
this  for  the  bottom  of  the  tanks  regardless  of  the  fact  that  they 
were  to  withstand  salt  water  instead  of  fresh,  and  this  some 
feet,  instead  of  a  few  inches,  in  depth.  The  water  [)Oured 
through  these  bottoms  in  .streams.  This  part  of  the  work  had 
to  bi*  ilimv  over  again. 

At  last  the  station  was  o|K*ned  and  Mtudents  began  to  come. 
There  was  a  denmn<i  for  nnrh  a  place  and  the  station  fulfilled 
the  dcnmnds  nuidi*  u|>on  it  a.n  no  other  institution  could.  Yet 
it  IIvimI  from  hand  to  mouth,  and  many  were  the  desirable 
features  which  must  beomitt4'd  from  the  lack  of  funds.  The 
whoir  was  starte<i,  but  it  was  far  from  the  ideal  station  which 
its  director  ha<l  in  mind.  It  was  at  this  juncturt*  that  the 
German  Kmbassad(»r  to  the  Italian  (lovernmrnt  visited  the 
station.  lie  was  [deased  with  all  that  he  saw  and  impressed 
with  the  needs  of  the  enterprise*.  *'  I  think  "  said  he,  '*  that 
the  <lifliculti<.^  are  not  iiisu[)arable/*  and  shortly  after,  as  a 
result  of  his  represi*ntati(»ns  to  the  German  iiovernment, 
backed  as  tlu'V  wen?  by  the  endorsement  of  Virchow,  Duliois 
I{<*ymond  and  Ilelmholz,  the  Reichstag  grantiHl  an  annual 
sulisidy  of  |'}(»,0(X)  to  the  Naph*s  Zoological  Station. 
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WIND  RIVER  AND  BRIDGER  BEDS  IN  THE 
HUERFANO  LAKE  BASIN.* 

By  Henry  Fairfield  Osborn. 

In  1888  Professor  R.  C.  Hills,  of  Denver/ announced  hiB  very 
important  discovery  of  tertiary  beds  in  the  Huerfano  River 
basin  of  southern  Colorado.  He  contributed  three  papers  to 
this  subject  in  the  Proceedings  of  the  Colorado  Scientific  Society 
in  1888, 1889  and  1891,  and  finally  divided  the  beds  into  three 
series,  namely : 

Huerfano  Bed  Bridger  Group S.30QL 

CucharaBeds  ^  - - "' -- *^- 


Huerfano  Series 
(Eocene) 


f  Lower  Eocene  (Oreen  RiTer 
Wasatch  and  Puerco) S.500. 


The  identification  of  the  Huerfano  Beds  proper  was  made  by 
means  of  a  large  collection  of  fragmentary  fossils.  The  iden- 
tification of  the  lower  beds  was  upon  stratigraphic  evidence 
only.  Professor  Hill  observing  that  they  underlay  conformably 
the  upper  beds.  The  essential  features  of  his  conclusions  were 
as  follows : 

(1)  That  the  Huerfano  series  of  3,300  feet  are  equivalent  to 
the  Hridger  or  middle  eocene,  and  the  Cuchara  and  Poison 
Canon  series  are  probably  equivalent  to  the  lower  eocene. 

(2)  At  the  close  of  the  Laramie  period  a  great  anticlinal 
axis  arose  to  the  east  and  southeast  of  the  Wet  Mountain 
Range  and  east  of  Spanish  Peaks,  forming  the  eastern  lK)rder 
of  the  lake,  extending  fifty  miles  north  and  south,  and  from 
ten  to  twenty  miles  east  and  west. 

(3)  The  eruption  of  the  laccolithic  Silver  Mountain  and 
Spanish  Peaks  was  subsequent  to  the  Upper  Lake  I>e(>08its  of 
Bridger  age.  Hence  these  deposits  are  found  upon  the  slopes 
of  Spanish  Peaks. 

(4)  The  drainage  of  the  Huerfano  Lake  was  to  the  north 
through  the  Wet  Mountain  Valley. 

'  Read  before  the  American  Asi^ociation  for  the  AdTancement  of  Sdence  at 
Detroit. 
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In  May,  1897.  the  writer  accompanied  by  Dr.  J.  L.  Wortman, 
made  a  brief  reconnaissance  of  this  basin,  and  came  to  ttie  fol- 
lowing conclusions;  differing  from  those  reached  by  Professor 
Hills: 

(1)  That  west  of  the  Huerfano  Cailon  the  variegated  marls, 
clays,  soft  shales  and  sands  aggregate  only  800  to  1000  feet  in 
thickness,  are  nearly  horizontal  in  position,  and  constitute 
alone  the  true  Huerfano  Lake  <lei>osits.  They  may  be  positively 
divided  into  Upi>er  Be<li(,  equivalent  to  the  Bridger.  From 
the  observations  and  ronclusions  made  in  the  basin  there  are 
also  UTuloubtetlly  LowtT  lieds,  equivalent  to  the  Wind  ICiver. 

(2)  That  the  so-called  Cuchara  and  Poison  CaAon  I^ls  are 
unconformable  with  the  Huerfano  and  are  of  older  age,  prob- 
ably  of  (*retaceous,  as  partly  determined  by  the  presence  of 
Iiaculit4*s  in  tin*  I'oison  Cafion  section,  which  was  selected  bv 
Professor  Hills  as  typical. 

(3)  That  the  eastern  lioundary  of  the  Huerfano  I^ke  is 
partly  indicat<*d  in  the  prem«nt  cafion  of  the  Huerfano  Itiver; 
that  this  boundarv  t^xtendtnl  t4»  the  south  so  as  to  include  the 
base  of  Silver  Mountain  toward  the  Cuchara- Divide  ;  that  it 
li(*s  from  thn*e  to  Si»ven  miles  west  of  the  'anticlinal  axis*  de- 
scrib<Ml  by  I'rofessor  Hills,  and  that,  therefore,  the  Huerfano 
I^ake  d<*positi(»n  did  not  extend  as  far  to  the  east  or  south  as 
the  Spani.**h  iVaks. 

The  g«*ological  ft*atur(*s  of  these  conclusions  can  hardly  be 
dignitii*il  by  the  term  "  A  theory  of  the  Huerfano  I^ke,"  for 
they  wt-rt?  formiHl  during  a  hasty  survey  of  this  basin;  while 
Profess^ir  Hill's  results  certainly  deserve  the  delil)erate  con- 
sideration of  a  prolonginl  survey.  In  fact  this  basin  with  its 
voleanir  ilisturbanct*s  and  eruptions  presents  a  fascinating 
problem  in  theg<*ology  of  tertiary  timeH.  Among  the  Bridger 
forms  ilimMivrred  were  many  |K>rtions  of  the  skeleton  of  TiU*^ 
thrnum.  I>eside  remains  of  //ynirAyiu,  IhiUnttttjoju^,  Mimntyiff^^ 
(Ailitminhm^  Sti/j}fflo/th»iM  and  l*arht/tioltt/thus.  This  n*gion  is 
|ie<*uliar  in  the  al>sence  of  UinMhrrium,  In  the  Ixiwer  lie^ls 
are  found  t<H«th  and  limb  Inmesof  Otnjphtnion,  lAimhiU4hrrium^ 
Oxi^ann,  PnntnUjfieM  niu]  other  lA>wer  I'AKHfne  forms,  prolmblyof 
Wasatch  age. 
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The  writer  is  greatly  indebted  to  Professor  R.  C.  Hills  for 
bis  very  full  information  in  regard  to  tbe  topography  of  the 
basin,  and  for  assistance  and  advice  in  connection  with  the 
trip. 


PECULIAR   ZONAL   FORMATIONS  OF  THE 

GREAT  PLAINS. 

By  Frederic  E.  Clements. 

Tbe  traveller  through  the  sand  bills  of  Nebraska  has  often 
brought  to  his  notice  the  striking  way  in  which  nature  has 
marked,  as  though  for  all  time,  the  fields  and  groves  which 
once  dotted  the  country.  Such  areas  are  always  most  conspic- 
uous, because  of  the  strange  contrast  between  their  sharply 
marked  dark  green  and  the  thin,brown  vegetation  of  the  sand 
hills.  Frequently  the  waste  is  a  flaming  mass  of  the  western 
sunflower,  Helianthus  pdiolaris^  in  which  case  it  is  distinctly 
visible  for  several  kilometers.  In  many  localities,  such  wastes 
have  existed  for  more  than  a  score  of  years,  and,  instead  of 
diminishing  in  any  respect,  become  each  year  more  and  more 
accentuated. 

The  elevated  prairies  and  tablelands,  which  are  so  typical 
of  tbe  Great  Plains  before  the  latter  rise  into  the  foot  hills  of 
the  Rocky  Mountains,  are  characterized  by  a  floral  covering 
monotonous  in  the  extreme.     Trees  and  shrubs  are  entirelv 

m 

absent,  and  undershrubs  are  present  only  in  peculiar  alkaline 
areas,  and  in  "  bad  lands.*'  The  color-tone  of  the  floral  cover- 
ing is  green  only  for  one  or  two  spring  months:  after  the  first 
of  June,  it  becomes  a  uniform  straw  color,  stretching  in  all 
directions  to  the  horizon.  The  two  principal  formations  of  the 
high  plains  of  western  Nebraska  are  the  Stipa  comata  forma- 
tion, and  the  peppergrass-cactus  formation.  Rarely,  the 
former  is  traversed  by  a  sandy  zone  several  kilometers  wide 
and  20-30  kilometers  long,  characterized  by  the  ArtemUia  jUi* 
folia  formation.  An  individual  of  A,  filifdia  regarded  alone 
is  scarcely  green,  but  the  mass  of  individuals,  by  contrast  with 
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Uie  straw-colored  Stipa,  give  a  dark  green  tone  to  the  forma* 
tion.  The  floral  covering,  composed  of  the  Stipa  and  the  pep- 
pergraw-cactus  formations,  is  seamed  here  and  there  with  old, 
abandoned  trails,  and  what  may  by  courtesy  be  called  roads. 
These  have  nei'essarily  originated  extremely  narrow,  but  often 
very  long,  minor  tensions  between  the  original  floral  covering 
and  the  invading  roadside  flora.  ,  Along  the  roads  travelled  at 
present,  these  tensions  have  attained  expression  in  a  narrow 
zone  at  either  side.  In  some  instances,  this  zone  consists  of 
dwarf  individuals  of  Ileiianthus  pftiolaris,  in  others  of  Malvas^ 
trum  C'tccinrHm,  or  of  Guiierrezia  mzrothrn,  in  still  others,  of 
dwarfed  plants  of  SaUoUi  tragus,  closely  appressed,  but  conspic* 
uous  on  account  of  the  unusual  <leep  green  color.  Not  infre- 
quently,  Malvastrum  and  Salsola  intermingle  to  constitute  the 
zone.  A  common  result  of  such  a  tension  in  the  8ti{>a  forma- 
tion is  to  accentuate  the  size,  and  density  of  growth  of  the 
8tipa  to  surh  a  degree  that  the  formation  is  bordered  along  the 
r(»ad  by  a  most  conspicuous  zone  con)|K)SiHl  wholly  of  its  own 
facicM.  In  the  name  formation,  the  Stipa  zone  is  sonietimes 
suppn'Hj<rd,  and  its  place  is  occupi<Ml  in  part  by  m-attering, 
silver -purph*  bunclM-s  of  Artnni^in  iritjuUi,  In  trails  a  long 
time  abandonee!,  the  sl4*rile  strip  lK*twwn  the  lK)nlering  7.f»nes 
disappears,  being  encmached  u|N)n  and  vancjuished  by  the 
plant  ron«4tituting  thi»se  /.(»nes  Sneli  trails  tlien  l>ecomt*  not 
only  striking  members  of  the  floral  covering,  but  not  altogether 
canny  features  of  the  land«K*a|H»  as  well.  Frt)m  the  ba>e  of 
Scott's  Hlutr,  a  d<H*ply  sunken  trail  extentls  far  toward  the  Wild 
Cat  mount4iins  in  the  southeast,  markeil  over  sun-browned 
plain  and  ridge  by  an  endh*t(s  banel  of  dark  green,  due  to  the 
dense  bunches  of  h'ntirrnzin  mirothnr.  The  stage-road  from 
Ilarrisburg  over  the  hills  and  undulating  plains  nf  Kimball 
county  i*«  flankfnl  on  either  side  bv  a  trail,  once  well-worn,  but 
now  <len*»ely  cn»wded  with  the  silver-purph*  tufts  of  Aritmimn 
frU/itln.  TheM*  floral  land-marks  run  parallel  to  the  stage  route 
for  |>erhaps  a  half-s<*ore  of  kilometers,  then  swinging  abruptly 
to  tlie  southwest,  they  pass  on  over  valley  and  ridge,  4lisap(iear* 
ing  in  the  one  only  Ui  reap|iear  upon  the  other,  until  the  eye 
refum^  to  follow  further. 
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It  is  impossible  to  determine  how  long  such  subruderal 
formations  have  persisted.  The  size  and  thoroughness  of 
establishment  of  Gutierrezia  and  Artemisia  would  indicate 
occupation  for  several  decades.  After  a  long  period,  however, 
it  usually  happens  that  SS^t^acomoto,  driving  out  the  subruderal 
inhabitants,  reconquers  these  trails.  It  is  significant  that  the 
dark  patches  of  Opuntia  humifusay  or  0.  polyacantha  so  charac- 
teristic of  this  formation,  never  reappear  with  the  Stipa.  But 
even  the  speargrass  is  unable  to  resist  the  modifying  influence 
of  the  trail,  and  its  abnormally  tall  stems  and  compact  growth 
find  easy  interpretation  in  connection  with  the  ruts  and  ridges 
on  which  it  grows.  The  old  California  trail  is  the  most  inter- 
esting example  of  this.  Throughout  the  upper  valley  of  the 
North  Platte  in  Nebraska,  this  historic  overland  route  is  marked 
by  such  a  zonal  formation.  From  the  base  of  Scott's  Bluff,  the 
California  trail,  first  travelled  more  than  three-score  years  ago, 
and  abandoned  for  over  a  score  of  years,  '*  angles  "  southeast- 
ward in  a  broad  band  of  innumerable  ruts,  painfully  insistent 
in  their  matted  cover  of  bleaching  grass-stems. 


THE  CRICKET  AS  A  THERMOMETER. 

By  a.  E.  Dolbear. 

An  individual  cricket  chirps  with  no  great  regularity  when 
by  himself  and  the  chirping  is  intermittent,  especially  in  the 
day  time.  At  night  when  great  numbers  are  chirping  the  reg- 
ularity is  astonishing,  for  one  may  hear  all  the  crickets  in  a 
field  chirping  synchronously,  keeping  time  as  if  led  by  the 
wand  of  a  conductor.  When  the  numbers  are  so  great,  the 
resting  spells  of  individuals  are  unnoticed  but  when  the  latter 
recommence  they  not  only  assume  the  same  rate  but  the  same 
beat  as  the  rest  in  that  field.  The  crickets  in  an  adjoining 
field  will  have  the  same  rate,  that  is,  will  make  the  same  num- 
ber of  chirps  per  minute,  but  with  a  different  beat  as  one  may 
easily  perceive  by  listening. 
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Th6  rate  of  chirp  seems  to  be  entirely  determined  by  the 
temperature  and  this  to  such  a  degree  that  one  may  easily 
compute  the  temperature  when  the  number  of  chirps  per  min- 
ute is  known. 

Thus  at  (W  F.  the  rate  is  80  per  minute. 

At  70°  F.  the  rate  is  120  a  minute,  a  change  of  four  chirps  a 
minute  for  each  change  of  one  degree.  Below  a  temperature 
of  50°  the  cricket  has  no  energy  to  waste  in  music  and  there 
would  Im?  but  40  chirps  |>er  minute. 

One  may  express  this  relation  between  temperature  and 
chirp  rate  thus. 

Let  T.  stand  for  temperature  and  X,  the  rate  per  minute. 

T.^SO+^'^'T^ 

For  example.  What  is  the  temperature  when  the  concert  of 
crickets  is  100  per  minute? 

T.-  50  +  ^^'^ -65°. 


KDITORV  TABLE. 

— O.MK  of  the  most  im|K>rtaot  advancei  bated  upon  Mientific  re* 
rchet  b  now  under  ditcuaiioD  in  B<«ton.  The  Aiisociste<l  Boardt  of 
Health  of  MmiMichtiM*ttji  now  adfocaie  the  licensing  of  txtry  penmn 
engmgetl  in  the  milk  hutineM,  the  licenses  only  to  lie  granted  afler  the 
tboniU);h  inii|)e<*tion  of  the  localiont  of  the  butineta  and  the  tourcet  of 
the  »u|)|»It,  efen  to  an  eianiination  of  the  conn.  Within  the  pastyear 
ieTeral  nevrre  epidemini  of  tjphoid  fever  in  and  near  Bofton  have  bean 
iraoed  to  milk  nupplien,  and  the  verj  source  of  infection  found.  Only 
a  few  yearn  a^o  milk  was  looketl  ufMin  as  the  very  safest  drink  and  fcHid 
for  mankind,  but  one  has  only  Ui  ninsider  the  facts  brought  out  by 
Prof  W.  T.  S4*ilgwick  in  his  re|H*rt  ufxin  milk  to  the  AaaiM*iated 
Ik>ards  of  Health  to  see  that  we  must  sooner  or  later  come  to  tome 
governmental  PUfiervision  in  this  matter,  for  as  the  case  now  stands  in 
mir  cities,  milk  is  alMiut  the  nuist  dangerous  substance  that  entrn  our 
houi 


—  KviiKY  one  who  reads  the  foreign  jouroak  ia  frequently  graii6ed 
by  the  praiM*  they  accord  to  (Hir  KuTammeiii  publioaiioiia.     Typo* 
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graphjy  illustratioD  and  the  matter  itself  all  come  id  for  comroeDdation. 
There  is,  however,  one  department  of  our  government  with  which  faah 
must  be  found  in  this  respect— the  Department  of  Agriculture.  •  Here 
the  fault  lies  in  the  multiplicity  of  serials  issued.  It  would  seem  that 
in  this  department  each  head  clerk  considered  it  necessarj  to  issue  his 
own  publication,  and,  in  many  cases,  several  series  of  publications.  The 
result  is  that  in  the  present  decade  there  have  issued  from  this  defiartr 
ment  about  one  hundred  series  of  documents,  so  that  studenta  and 
librarians  have  great  difficulty  in  keeping  track  of  them.  Then,  too, 
these  serials  are  unduly  padded,  the  truly  valuable  matter  which  occa- 
sionally appears  in  them  being  buried  among  a  mass  of  valueless  mate- 
rial, apparently  prepared  from  a  spirit  of  rivalry  between  the  ditferent 
bureaus  and  divisions. 

The  following  list  of  publications  is  probably  not  complete,  but  it  ia 
published  here  for  two  reasons:  first  to  show  the  senseless  extent  to 
which  this  division  into  series  has  been  carried  ;  and,  second,  as  an  aid 
to  librarians  in  arranging  these  publications  and  noting  deficiencies. 

The  Department  of  Agriculture  issues  the  following  publications 
which  are  not  distributed  among  the  separate  bureaus :  Circulars,  Mis- 
cellaneous Circulars,  Farmers'  Bulletins,  Special  Reports,  Miscellaneous 
Special  Reports,  Reports  of  the  Secretary,  Year  Book — a  total  of 
seven. 

From  the  separate  divisions  appear  the  following : — 

Bureau  of  Animal  Industry :  Circulars,  Circulars  of  Information, 
Bulletius,  Special  Bulletins,  Annual  Ke{)orts. 

Division  of  S<3il8:  Bulletins. 

Division  of  Agricultural  Soils:  Bulletins. 

Division  of  Agrostology  :  Circulars,  Bulletins. 

Division  of  Biological  Survey  :  Circulars,  Bulletins. 

Division  of  Botany  :  Bulletin  (octavo),  Bulletin  (quarto).  Circulars, 
Contributions  from  the  U.  S.  I^ational  Herbarium,  Special  Bulletins, 
Illustrations  of  North  American  Grasses,  Report  of  the  Botanist. 

Division  of  Chemistry:  Bulletins,  Circulars,  Report 

Division  of  Entomology :  Circulars,  Circulars  (second  series),  Bul- 
letins, Bulletins  (new  series).  Periodical  Bulletins,  Si)ecial  Bulletins, 
Technical  Series,  Reports,  Insect  Life. 

Division  of  Forestry :  Circulars  (octavo).  Circulars  (quarto).  Bul- 
letins (octavo),  Bulletins  (quarto),  Reports  upon  Forestry,  Report  of 
the  Chief  of  the  Division  of  Forestry. 

Division  of  (tarden  and  Grounds:  Report. 

Division  of  Microscopy  :  Report,  Food  Products. 
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Division  of  Ornithologj  and  Mamnialogj  :  Bulletios,  ReporU,  North 
American  Fauna. 

Diviiaon  of  Pomologj  :  Hullelint,  Circulars,  Report  of  the  Pomolo- 
gist,  Ke|K>rt  of  the  Aflsij«tant  PomologLtt,  S|)ecial  Reports. 

IHvision  of  I^ublications:  (^ircularn,  Reports. 

Division  of  liet^ords  and  Kditing:  Report 

Diviiiion  of  Statistics:  Circulars,  Crop  Reports,  Miscellaneous  Re- 
ports, New  Serie«  Reports,  S|)ecial  Reports,  New  Series  Miscellaneous 
I{e|KirUi,  Miscellaneous  Series  Bulletin,  Miscellaneous  Series  Reports, 
Reporu  of  the  Statistician. 

Difinion  of  Vegetable  Pathology :  Bulletin,  Circular,  Report,  Jour- 
nal of  Mycology. 

I)i%'bi<)n  of  Vegetable  IMiysiolog}*  and  Pathology  :  Bulletin. 

Fibre  Investigation  Series. 

Library  (octavos). 

Library  Bulletin  (quarto). 

Office  of  Kxperinient  Stations:  (.^irculum,  Kx|»erimeot  Station  Bul- 
letin, Kx|>erinient  Station  Itec<ird,  Miscellaneous  Bulletin.  Bulletin, 
Re(M)rts. 

Offici*  of  Irrigation  Inquiry:  Bulletin^ 

Office  of  R<»ad  In«}uiry:  Circular,  Bulletin. 

Section  of  Foreign  Markets:  Circular,  Bulletin 

See<l  Division  :  Re|Mirt. 

Silk  Secti<in  :  (^ircularv.  Bulletins,  Re|Kirts. 

Wonther  Bureau  :  Annual  Summary  of  New  England  Weather  Ser- 
vice, Bulletin,  Bulletin  of  New  England  Weather  Service,  l4ike  St4)rm 
Bulletin.  Monthly  Weather  Review,  He|iurt  of  Ohio  Weather  and 
l'n>p  S4»rvice  (octavo),  Ohio  Section  of  Weather  and  Crop  Service 
(quarto).  lt«*|M»rt  of  tlu*  (*hief.  Weather  Cnip  Bulletin,  Refmrt  of  the 
North  Dakota  Weather  and  (*n)p  Service,  Circulam  of  Information. 

This  Ii«t  is.  we  think,  sufficient  to  nupport  our  contention  that  multi- 
plication of  serial.i  in  the  lH»partment  <»f  Agriculture  has  l>een  carried 
Co  an  aiNiuni  rxtent.  It  is  high  time  that  the  Secretary  call  a  halt  and 
give  the  *' Divinion  of  Recnirds  and  F^liting*'  a  blue  |ienctl  and  the 
authoritv  to  usi*  it. 
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i&tnttal  Notes. 


GENERAL  BIOLOGY. 

Reactions  to  Stimuli  in  Paramecium^ — The  plan  of  the  aa- 
thor  has  been  to  study  the  reacUoos  of  one  organism  so  completely  aod 
exactly  that  we  may  gain  a  good  idea  of  its  daily  activities.  PheDom* 
ena  such  as  these  are  to  be  explained.  When  a  large  number  of  Para* 
mecia  are  transferred,  together  with  a  bit  of  decaying  vegetable  mat- 
ter,  from  the  culture  jar  to  the  glass  slide  and  covered  with  a  properly 
supported  cover-glass,  we  see  the  Paramecia  at  first  uniformly  dia- 
tributed,  a  few  minutes  later  beginning  to  gather  about  the  decaying 
particle,  and  soon  all  accumulated  there.  Some  minutes  later  the  Para- 
mecia begin  to  disperse,  but  are  always  sharply  confined  within  ao 
ever  extending  circumference.  If  an  electric  current  is  now  paascd 
through  the  water,  the  infusoria  swim  towards  the  cathode,  but  do  not 
pass  the  circumference.  We  seek  an  explanation  of  the  aggregatioo 
of  the  infusoria,  their  subsequent  dispersion  and  their  limitation  by  an 
invisible  boundary,  even  when  urged  to  pass  it  by  the  electric  current. 

The  results  of  a  series  of  experiments  which  cleared  up  one  difficulty 
after  another  in  a  manner  very  interestingly  described  are  as  follows: 
The  beginning  of  the  accumulation  of  the  Paramecia  is  due  to  thigmo- 
taxis.  An  individual,  bitting  the  solid  b<K] y  by  chance,  sto pi*,  (lerhaps 
starts  back  and  whirls  on  its  axis,  then  settle^)  against  the  objeit  and 
remains  there.  Others  do  likewise ;  thus  the  accumulation  begini*. 
No  response  occurs  to  smooth  hard  bodies.  The  close  application  of 
the  Paramecium  to  the  surface  and  the  gliding  over  it  are  the  results 
of  the  peculiar  reactions  of  the  cilia  induced  by  the  stiniuluM.  Hut  the 
rapid  and  complete  aggregation  cannot  be  accounted  fur  aloue  on  the 
ground  of  thigmotaxis.  The  author  finds  that  Paramecia  are  attracted 
by  a  not  too  tftrong  concentration  of  carbon  dioxide.  The  CO,  produced 
by  the  thigmotactic  individuals  serves  to  lure  the  others.  But  aAer  the 
crowd  has  become  very  dense  the  CO,  becomes  so  strong  in  their  vicin- 
ity that  the  Paramecia  are  repelled  from  the  region  of  the  solid  body 
and  begin  to  disperse.     They  do  not  scatter  widely  into  the  culture 


•U.S.  .lenni  ngM.     Studies  on  Ki'actions  to  Stimuli  in  rnicelluUr  Orgmnu 
I.  Keactioni^  to  (  hemical,  Osmotic  and  Mechanical  Stimuli  in  the  Ciliate  lofo- 
soria.     Jour,  of  Physiology,  XXI,  p.  258-332,  .May,  1897. 
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fluid,  howeTer,  fur  they  are  repelled  bj  the  latter  also,  hut  they  keep 
in  a  zone  of  weak  concentration  of  CX),.  The  cherootactic  niovementa 
of  Paramecium  were  neen  alto  in  their  repulnion  by  strong  solutions  of 
all  acids,  including  CO,,  by  all  alkaline  solutions,  to  which  category 
the  culture  fluid  belonged,  and  to  certain  neutral  salts  and  organic 
compounds.  Towards  other  organic  substances,  e.  g.,  sugar,  glycerine, 
urea,  I'araroecia  u  indifferent.  Tonotaxis  plays  no  important  part  io 
the  normal  activities  of  the  organism.  The  reason  why  the  infusoria 
are  not  forced  l>eyond  the  circumference  by  the  electric  current  is  thai 
they  are  less  strongly  electrotactic  than  chemotactic 

The  following  weighty  conclusion  u  now  drawn :  Since  infusoria  are 
oegatively  tactic  to  their  native  fluid  and  positively  tactic  to  the  unad- 
vantageous  CO,,  negative  or  positive  talis  is  not  neceesarily  an  adap> 
live  movement,  is  not  always  determine<i  by  itii  advantage  to  the  spe- 
eiea. 


pal.kontouk;y. 

Archegoaaurua.' — The  results  of  this  preliminary  |ia|)erare  basecf 
on  the  rich  material  of  Archegf»Miurus  oontaine^l  in  the  **  Kgl.  Museum 
fur  Naturkunde'*  and  tht*  C(»llecti(in  of  the  **  Kgl.  ge<»logische  I^ndes- 
anittalt  *'  in  Berlin.  The  archegosaurs  are  preserver!  in  ciay-ge^Mles, 
and  in  spliting  these  the  Iwines  are  generally  bn»kfn.  After  the 
bones  had  been  removed  with  chisels  or  fine  steel -needles,  a  mixture  of 
gelatine  and  glyi^rine  was  |Miured  over  the  |»latesand  very  gtMnl  reliefs 
of  the  skc*let4»n  were  thus  pnMluctNl. 

Juc'kel  intends  to  write  a  monograph  oo  Archegosaurus  and  givca 
only  th(*  more  im|M>rt«nt  results.  lie  commences  with  the  skull,  and 
aArrwardK  diiKTUsse*  the  vertebral  a»lumn,  the  liml>s  and  the  dermal 
skeleton. 

The  skull. — In  the  |ialatal  region  he  findu  some  difierend-n  fnim  the 
statenuMitii  INI  fnr  given.  There  exist  M*ries  of  teeth  on  the  inner  n'ultM 
of  thr  voni<*n»  an«i  palatines,  which  show  essentially  the  mum*  arrange- 
ment an  in  thr  I^byrinthoilontia.  larger  teeth  an*  placcnl  l>etw<*eu  the 
antertfir  vmU  of  thi*  choanii*,  and  l»ehind  these.  lli«*  rhoana*  are  very 
much  longer  than  in  the*  I^byrintlKxIonts.  This  elongation  i«  certainly 
in  relation  to  the  ant4*rior  extension  <»f  the  muiile  of  An-hrgotaurus. 

'Jackrl,  <Hlo  IKe  <^>rfpiiu«^ion  von  Arrbrft«Aurtui.  'Mtmhr.  cl«utarbe  1j«oL 
G«.  Jfthrc..  1N<n;.  ||«.rt  :(.  |).  .Vk%-621.  6^  lo 
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The  teeth  of  both  the  inner  and  outer  rows  are  separated  bj  eoosider* 
able  spaces  from  each  other  and  are  less  crowded  than  in  the  Labrriii* 
thodonts. 

The  outer  side  of  the  lower  jaw  of  ArehegoMurus  dedieni  is  figured. 
It  consists  of  four  sculptured  bones.  Following  E.  Fraas,*  he  namM 
the  upper  element  outside  of  the  articular  face,  the  articular,  but  be 
doubts  whether  it  belongs  to  the  endoskeleton.  This  element  is  tbe 
supraangular,  the  angular  is  correctly  determined,  and  the  *'  infra- 
dentale  "  is  one  of  the  splenials.' 

The  vertebral  Column, — There  are  said  to  be  25  preaacral,  one  sacral 
and  over  one  hundred  caudal  vertebrae.  Jackel  believes  that  there  is 
uncertainty  about  the  morphology  of  the  vertebral  column  of  the  Stego- 
cephalia  and  the  higher  vertebrata. 

Among  the  Rachitomi  he  distinguishes  four  elements:  1.  The 
paired  upper  arches  [neural  arches  Baur]  which  in  Arch^osauroa 
unite  dorsally  into  a  spinous  process  [neurapophysis  Baur] ;  2.  The 
paired  upper  Pleurocentra  (Interdorsalia  Gadow),  which  are  intercal- 
ated between  the  upper  ends  of  the  Hypocentra ;  3.  The  paired  lower 
Pleurocentra,  tvhich  in  the  taxlseparaie  themselves  from  the  upper  Pleuro' 
centra,  (Interventralia  Gadow,  Hypocentra  pleuralia).  4.  The  unpaired 
Hypocentrum  which  in  the  tail  may  split  into  two  centres  of  ossifica- 
tions. 

First  I  may  mention  that  the  name  Intereentrum,  first  introduced  by 
Cope/  antedates  Gaudry  V  name  Hypocentrum  ^\e  years. 

Cope  says  *'  The  basal  portions  of  the  chevron  bones  are  continued 
throughout  the  greater  part  of  the  Vertebral  column  in  the  Permian 
Genera  Clepsydrops,  Metarmosaurus  and  Epicordylus  [Eryop^],  form- 
ing intervertebral  elements  to  which  I  have  given  the  name  iniercentra  ** 
— **  The  free  elements  of  the  cervical  series  of  some  reptiles  are  jirob- 
ably  the  same." 

The  name  Pleurocentrum  was  introduced  by  Gaudry*  in  1879  ;  in  the 

^  Kra&H,  £berhard.  Die  Labyrinthodonten  der  Schwipbischen  Triai».  Paiiroato- 
graphica  lid.  XXXVI.  p.  73,  Aug.  24.  1889. 

'  Haur,  G.  Uber  die  Morphologie  des  Unterktefen  der  Reptllien.  Mit  4.  Ab- 
bildungen.,  Anat.  Anz.  Bd.,  XI,  Nr.  13,  Dec.  21,  189.'),  p.  410-415. 

*('ope,  E.  I).  The  Homology  of  the  Chevron  BoDtt.  Ameh.  Nati^raust, 
May.  187/),  p.  319  (PublUhed,  April  22d). 

^  Gaudry,  Albert.  I^es  EnchaiDmentfl  du  Monde  Animale  dans  lea  Teo&pa 
GrologiijueH  l\>!*8ile«  Priniaireti.     PariH.  ISHJi,  p.  273,  fig.  273,  A.  B  C 

*  Gaudry,  Albert.  Lett  Reptiles  de  IVpoque  permienne  aux  enTiroot  dWatan. 
Bull.  8oc.  (i<k)l.  d.  France.  (3)  Tome  VII,  1878-1879,  Paris  187»,  p.  68,  and 
p.  t>o  iu  explanation  of  fig. 
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tame  paper  he  designated,  Cope*8  intercentrum  as  "  Pi^ce  infl^rieure  du 
centrum. '*  I  do  not  Mieve  that  there  has  been  any  uncertainitj 
about  the  morphology  of  the  vertebral  column  of  the  Stegooephali  and 
the  higher  Vertebrates.  The  whole  question  was  definitely  solved. 
Everybody  is  convince<l  that  the  pleurocentra  of  the  Rachitomi  re- 
present the  centra  of  the  higher  Vertebrates ;  and  that  the  interoentra 
are  homologous  to  the  intercentra  of  the  Sphenodontidie,  GeckonidsB, 
Uroplatidfl*,  IVlyconauria.  These  intercentra  support  in  the  tail  the 
chevron  bones,  or  hirnial  arches  ;  both  are  firmly  united. 

In  some  [lapers  published  this  year  by  Dr.  Han«  Gadow^  and  Prof 
Alexander  (rotte/  it  in  maintained,  that  the  intercentrum  of  the 
Rachitomi  forms  the  centrum  of  the  Amniota;  Prof.  Jiiokel  comes  to 
the  same  conclusion.  Gadow  and  (totte  have  never  examined  any 
fossil  StegiK^phali  or  Pelycosauria  and  Jackel,  by  some  unfortunate 
calculation,  has  completely  misumlemtood  the  true  nature  of  the 
archego»aurian  vertebral  column. 

I  iball  show  thfit  this  new  opinion  is  in  opposition  to  all  morpholog- 
ical facts.  In  Archegosaunis  the  rib-heads  are  articulated  below  with 
the  int4»rrentrum,  behind  with  the  pleurocentrum  and  above  with  the 
pointer!  bnse  of  the  neural  arch.  In  the  tail  the  lower  arches  (hiemapo- 
physes,  chevron  lM)nes)  are  united  with  the  intercentra.  In  the  Pely- 
cosauria:  (MeiNtydrofis.  Dimetrodon,  Naosaurus,  F!mbolophorus,Thero- 
pleura  sn<l  others  we  have  exactly  the  same  condition.  There  are  very 
well  developfnl  intercentra  between  the  centra,  which  are suturally  united 
with  tht*  neural  arcku^s.  The  capituluni  the  lower  [lart  of  the  rib-head 
is  artiruliite«l  to  the  intercentrum,  the  tul>erculum  to  the  anterior  |K>r- 
tion  of  the  centnim  snd  the  base  of  the  upper  arch.  In  the  tail  the 
low<*r  arrhrs  ( luemafiophyses,  chevron  liones)  are  united  with  the  inter- 
centra. 

Aroording  to  (lailow,  (rotte.  Jacket  the  Intercentrum  (Vifie,  of  the 
Rachitomi  is  homol(»gous  to  the  centrum  of  the  Amniotia.  There  is  no 
doubt,  that  the  intercentrum  plus  hvmal  arch  (chevron)  of  the  Pelyco- 
sauria is  homologous  to  the  intercentrum  plus  ha*roal  arch  (chevron),  of 
Arch«'gf>«Mturus :  th«*reff>re  the  intercentra  of  the  PelyctHMuria  art 
centra,  acoirding  to  the  authors  ntni«Hl  sliove.  Therefore,  the  IVIyco- 
sauria   lisve   two   centra.      This   of  course   b  alisurd,  therefore   the 

M«ft<low.  I  Ian*  On  th<*  rvulufioo  of  tht*  frrt«hrml  colomn  of  Anphiblft  and 
AfDfiiuCA.  I'liilm  Trmii*  liov  Sk<  I^mdon.  fol  K  IHV^).  B.  pp  1-67. 
IjrmAim,  Ivm.  Jimr  Ifl 

*U,4tr.  .\lri      tVbrr  cl«*fi  WirMbau  M  den  K«|itiU«ii  and  tinifto 
WinUlthierm.  /^mrhr.  wi»Mi«rh.  Zool..  fol.  LX  V.  p   SU-9M 
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interceDtra  of  the  Rachitomi  are  not  oentrm,  but  true  interoeDtra,  at 
everybody  has  believed  so  far. 

We  only  need  to  examine  some  of  the  Stegocephalia  in  which  the 
ossification  of  these  elements  is  more  advanced.  In  old  specimen!  of 
Etyopi  megacephalus  Cope,  the  pleurocentra  are  cloeely  united  to  the 
posterior  base  of  the  neural  arches ;  the  intercentra  are  placed  between 
the  pleurocentra  below  and  do  not  reach  the  neural  arches.  Only  the 
first  intercentrum  is  connected  with  the  neural  arches  of  the  first  verte- 
bra the  atlas,  forming  an  atlas-nng  as  in  all  Amniota.  How  is  it  pos- 
sible that  this  first  intercentrum  can  be  a  centrum  ?  The  pleurocentra 
of  Eryope  are  homologous  to  the  ceutra  of  the  Amniota.  The  rachito- 
mous  condition  is  the  most  primitive  one.  Before  Jackel,  I  described 
the  condition  in  Archegosaurus  as  follows:'  If  we  examine  the 
vertebral  column  of  Archegosaurus,  we  see  that  the  notochord  is  utill 
developed  and  that  in  the  dorsal  region  each  body  of  the  vertebra 
consists  of  three  parts,  two  lateral  ones,  the  pleurocentra,  and  one 
inferior  one,  the  intercentrum  (hypocentrum).  In  the  tail  region  we 
find  even  five  elements;  the  two  pleurocentra  and  below  them  two 
small  hsemacentra  Hay''  (hypocentra  pleuralia)  and  the  intercentrum 
to  which  the  hsemal  arches  (chevron  bones)  are  attached.*' 

There  is  very  little  doubt,  that  in  the  caudal  vertebrae  of  the  Rachi- 
tomi the  hsemacentra,  if  they  were  present,  formed  with  the  pleuroctntra 
a  cartilaginous  ring.  In  the  precaudal  region  only  the  pleurocentra 
become  ossified  and  support  the  neural  arches.  The  intercentra  were 
continued  dorsad  as  cartilage,  also  foriiiiug  a  ring.  In  the  tail  the 
chevront*,  lower  arches^  are  united  with  them.  This  primitive  coixlition 
is  modified  in  two  ways.  First :  the  intercentrum  increaijes  iu  *ize. 
especially  the  lower  portions,  become  broader,  until  they  meet  with  each 
other.  The  Jiff  urocentra  become  reduced,  or  confluent  with  the  upfter 
arch.  The  intercentra  form  the  body  of  the  vertehne  of  the  I^hvrin- 
thodoutiu,  they  are  wedge  8ha))ed,  the  notochord  never  pa^scii  throuiirh 
the  centre,  but  is  place<l  in  an  excavation  at  the  upper  free  border  of 
the  intercentrum,  or  there  is  a  small  fossa  at  the  upper  posterior  face  of 
the  atlus,  or  there  may  be  a  chordal  foramen  just  below  the  up^ier 
border.  From  all  this  it  is  evident,  that  the  **  centra  **  of  the  Jjabyrin- 
iho^lontia  are  intercentra.      This  opinion   is  now  generally  accepttnl. 

•Baur,  G.  TheStegocephali.  A  PhylogenelicSiudj.  With  S  Fig.  Anat  Ant 
XI.  Ikl.,  N.  22.     M«r«  20,  lS9t).p.  (mT-UTS. 

^"  Hay.  C).  V.  <  >ii  the  structure  and  development  of  the  Vertebral  column  of 
Amui.  Field  Columbian  Mu!»eum.  i'ublication  5.  Zoolog.  Series.  Vol.  1,  No.  1, 
p.  40.    Chicago,  C.  S.  A.     <  >ciober,  LS*J6. 
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The  I^brrinthfidonU  reached  a  large  siie  and  became  extiuct  at  the 
eod  of  the  Trias. 

The  tecond  modification  of  the  rachittimous  condition  is  seen  in  Cri- 
eotus  Gipe.  Kach  vertehra  conniMts  of  two  fully  oraified  elements.  The 
centra  in  the  precaudal  re^^ion  completely  support  the  neural  arches, 
which  have  well-developed  diafiophyses.  Thesediapophyses  are  placed 
on  the  nearocentral  suture  which  is,  however,  completely  obliterated. 
The  centra  are  15  mm.  lon^Ct  ''^«^>  nam.  broad,  and  25  mm.  high  ;  they  are 
very  deeply  biconcave  and  not(>chordal.  In  front  <»f  this  centrum  is  a 
complete  intercentral  disc,  of  the  same  breadth  and  heighth  as  the  i*en- 
trum,  but  only  M  mm.  lung  ;  Intorally  at  the  posterior  Inirder  it  posses- 
ses a  small  prr>cess  to  which  the  capitulum  of  the  rib  is  articulated. 
Theae  flat  intercentral  discs  have  a  very  large  nutochonial  foramen  (4 
mm.  in  diameter).  In  the  tail  the  intercentral  discs  carry  the 
chevrons.  This  condition  has  l>een  called  by  (<>pe  f7nbi»iotnrrous  and 
the  sulx>rder  Embolomrri.  It  is  evident  that  the  centra  are  homologous 
to  the  pleur(»centra.  The  Kniboiomeri  l>ecame extinct  in  the  Permian. 
Only  two  genera  are  known.  (>ic«>tus  Co{»e  and  Diplovertebnm.  From 
the  Hachitomi  the  Aniniota  develojied.  The  pleurcK^ntra  formeti  the 
centra,  and  the  interrrntni  were  more  and  more  reilui-etl.  Intercentra 
are  present  l>etwe<*n  all  the  vert4*brap  in  the  Pareiasauria((^otylosauria) 
Pelyciisaurin,  Rhynrhocephalia.  <ie4*konida*,  I  *  niplatidje.  In  the  Ich- 
thyo^atiria,  an<l  I^(vrtilia  they  are  confine<l  U^  the  anterior  cervical 
vertebra*.  In  the  .Megaiosauria,  IguancMlontia,  IVroaauriaand  Birds; 
the  Hrst  in  lenient  rum  forms  the  lower  piece  of  the  atlas  ring,  an<l  the 
aacond  intercentnim  ii»  united  with  th«*  centrum  of  the  atlas  (odontoid 
proreait)  nnd  the  C(*ntn*  of  the  axis  into  one  maMi.  In  all  mamniaU  the 
first  inter(*entrum  always  remains,  forming  the  lower  piece  of  the  atlas 
ring,  and  in  some  mammals  they  are  even  present  in  the  dorso-lumlio- 
aarral  region,  for  instance  in  the  Insectivora  (Talpa,  Krinaceua,  Myo- 
gale)  and  in  Atherura  among  the  Kiidents." 

I  gave  in  IMHH  a  full  historical  acc^ount  of  the  views  on  the 
morphogeny  of  the  vertebral  column  of  the  Amniota  from  1844.  giving 
all  tlie  morph<»l<igtral.  |iale<mtologiral  and  erobryologiral  evidence.** 
Dr.  <tsdow  c«*rtainly  did  not  study  this  pafier,  for.  a(\er  the  quotation 
of  it  in  hi««  Literature,  he  putii  in  parenthesis  *'  Extract,  in  (terman,  of 
Cope's  dis(*overieii.** 

»»IWur.  <•.,  I  r  .  p  «k»a 

**  llaur.  <f .  (  hmi  di«  MorphofrfiU  der  WirWUuU  dcr  AniniolMi.  Hlolof . 
C^trslbl.  liftod  VI.  St.  11  and  Nr  13,  Aug.  15,  \m^.^,tU-Ut.  SftS-Mt. 
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After  the  duBCUMion  of  the  vertebral  column,  Jaekel  mmket  aonie 
marks  on  the  ribs,  limb-ekeleton  and  the  dermal  ooveriog,  and 
eludes  his  paper  with  a  short  summary  of  his  results.  I  hope  tliat 
Jsekel  in  his  final  monograph  on  Archegosaurus  will  give  op  the 
absolutely  unfounded  opinion  of  the  homology  of  the  interoeotrum  of 
Archegosaurus  with  the  centra  of  the  higher  Vertebrata. — G.  B. 

Reconstruction  of  Phenacodus  prixnaevus,  the  most  Primi- 
tive Ungulate.*' — This  paper  was  accompanied  by  the  re-moanted 
skeleton  of  Phenacodus  and  a  wax  model  executed  by  Charles  KnigbL 
As  originally  mounted  in  Professor  Cope's  laboratory,  the  famous 
skeleton  of  Phenaeodxu  prim(Evus  conveyed  a  very  imperfect  impress 
sion  of  its  actual  form  and  proportions.  Several  serious  errors  were 
committed  by  the  restorer,  the  most  important  of  which  was  the  im- 
planting  of  two  of  the  cervical  vertebrae  in  the  tail.  The  author,  there- 
fore, considered  it  advisable  to  completely  re-mount  the  animal,  and 
this  has  been  done  by  Mr.  Adam  Hermann  and  Mr.  Martin,  of  the 
American  Museum,  at  an  expenditure  of  five  months  time.  The  animal 
is  placed  as  nearly  as  possible  in  a  natural  position.  It  shows  that  the 
feet  were  not  plantigrade,  or  soled  upon  the  ground,  but  digitigrade,  as 
in  the  tapir.  The  body  is  characterized  by  the  great  convexity  of  the 
back,  characteristic  of  the  Carnivora  and  of  all  the  early  ungulates.  A 
further  unguiculate  feature  is  the  great  development  of  the  hind  quar^ 
ters  and  of  the  tail.  The  disproportion  between  the  hind  and  the  fore 
quarters  is  heightened  by  the  extremely  small  size  of  the  head,  ctmtain- 
ing  a  brain  which  was  about  the  size  of  that  of  the  opo^um,  as  fully 
described  by  Cope. — H.  F.  Osborx. 
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Observations  on  the  Distribution  of  Plants  Along  Shore 
at  Lake  of  the  Woods.* — Professor  MacMillan's  paper  upon  the 
vegetation  of  the  shores  at  the  Lake  of  the  Woods  is  the  most  import- 
ant  contribution  to  American  phytogeography  since  the  Metaspernue 
of  the  Minnesota  Valley  of  the  same  author.  In  this  paper,  as  in  the 
latter  work,  the  elements  of  the  fiora  have  been  determined  with  almtjat 

"  Kemd  before  the  Britinh  Association  at  Toronto. 

^  MacMillan,  Conway  :  ( >b(iervation.s  on  the  Distributioo  of  PlanU  along  Shorv 
at  Lake  of  the  Woodii.     MinneHoU  Botanical  Studies,  I,  949,  1897. 
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•xhaotlive  minuUnett,  and  it  it  not  too  much  to  mj  that,  for  a  large 
portion  of  iim  two  regions  in  which  thia  territory  falli,  Profcfltor  Mao- 
Millan't  work  apon  the  floral  elements  will  be  found  to  be  tubntan* 
tiallj  final.  But  in  the  present  paper,  the  author  has  done  much 
more,  lie  has  given  a  sketch  of  the  shore  and  beach  vegetation  from 
the  standpoint  of  ecology,  and  a  r^um^  of  the  formations  which  it 
preaenu.  Although  several  papers  of  minor  importance  have  dealt 
with  certain  aspects  of  some  ecological  and  formational  problems. 
Professor  MacMillan  has  undoubted  right  to  the  honor  of  being  the 
first  in  the  field  in  this  country,  if  not  indeed  in  the  English  tongue, 
with  an  account  of  extended  research  in  these  lines.  Pointing  this  out 
with  pardonable  pride,  he  has  offered  his  contribution  as  an  incentive 
to  others  to  undertake  an<l  to  continue  a  iiort  of  botanical  work  which 
stands  in  nee<l  of  many  inventigators.  The  author  is  emphatioally  a 
nan  of  ideas,  as  he  has  demonstratetl  in  more  than  one  department, 
and  his  contribution  at  this  time,  when  investigation  in  this  country  is 
but  lieginning,  is  welcome  and  opportune. 

At  the  out^t,  it  should  l>e  noted  that  the  author's  stand|M>int  is 
purely  ecological,  not  phytogeographiral.  He  is  ooncerned  solely 
with  the  phynical  environment  of  the  plants  of  the  locality,  not  with 
the  biological  environment  that  in  so  many  instances  pmves  of  no  less 
moment  It  is  not  easy  to  make  diiitinctions  of  this  sort,  sinct*  they 
depend  largely  u|Kin  the  |M>int  of  view  of  each  writer.  But.  in  general, 
the  phytogeo>;ni|iher  liMiks  primarily  at  the  floral  covering  as  such. 
He  studies,  analyzes,  and  trac*es  the  development  of  the  floral  covering 
as  a  whol«*,  and  in  re?»tricted  areas.  Vor  this  pur|>oiie,  he  bnngi»  to  liear 
hb  knowle<lgt*  of  the  phvsical  and  biological  environment  and  of  the 
plants  thom^lves  as  well,  their  morphological  a<laptations  an  sliofin  in 
primary  and  secondary  biol(»gical  characters,  modifications  for  pur- 
poses  of  duration,  see<i* production,  dissemination  and  su  forth.  But 
the  e<*olo^i(*al  phytogeographers  appear  to  restrict  themselves  lor  the 
moat  part  to  the  investigation  of  certain  aspects  of  the  relation  of  the 
floral  covering  to  its  physical  environment.  Thin  in%*estigati«>n  is, 
without  doubt,  of  great  imfKirtanoe,  but  the  limitations  of  such  a  pro- 
cedure appear  clearly  in  the  pa|ier  under  review. 

The  discussion  of  the  physical  conditions  prevailing  ufion  the  fthures 
at  l4ike  of  the  WimmIs  is  a  manterpiece  of  anal\»ui.  Everything  haa 
been  taken  into  account,  and  every  nuNiification  which  might  aflect  the 
floral  covering  has  l>een  investigated  and  pointed  out.  This  analysis 
has  been  made  not  only  with  reference  to  the  more  important  factors 
— waterc<»utent,  illumination  and  Urmfierature,  but  also  with  rafertuoe 
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to  all  minor  iDflueooes.  That  portion  of  the  paper  dealing  with  the 
physical  conditions  of  the  locality  is  the  most  important,  since  it  sug- 
gests methods  of  procedure  for  other  regions.  It  deserves  study  at  the 
hands  of  all  who  are  engaged  with  similar  problems.  But,  at  the  aaine 
time,  it  must  be  said  that  for  most  purposes  the  analysis  will  be  found 
too  exhaustive.  The  perception  of  the  relation  of  habitat  and  orgmn- 
ism  stands  at  the  foundation  of  phytogeography ;  yet  all  of  the  physical 
factors  are  not  of  equal  importance.  Plants  have  more  to  do  than 
merely  to  contend  against  physical  conditions ;  they  have  to  contend 
with  other  plants.  Individuals  contend  with  each  other,  vegetation 
form  with  vegetation  form,  floral  element  with  floral  element,  and 
formation  with  formation  ;  a  struggle  goes  on  everywhere  in  the  floral 
covering  that  forces  plants  to  adapt  themselves  to  strange  and  even 
unwelcome  environments.  The  influence  of  modifications  due  to  this 
necessity  is  one  that  may  never  be  overlooked.  Extended  inve^tigatioo 
of  a  large  territory  is  required  to  enable  one  to  measure  the  relative 
importance  of  these  factors,  but  it  cannot  escape  notice  that  a  number 
of  species  listed  by  Professor  MacMillan  are  ruderal  species  of  varied 
habitat,  which  may  be  met  with  in  meadow,  clearing,  high  prairie  or 
sand  bill,  as  well  as  in  the  situations  where  he  found  them.  In  fact,  it 
is  only  by  beginning  at  the  other  end,  by  studying  the  vegetation  forms 
of  a  region  and  the  accessory  characters  of  this  vegetation,  and  so 
reaching  an  understanding  of  the  means  by  which  plants  are  enabled 
to  take  possession  of  the  soil  and  to  maintain  themselves  there,  that 
one  can  eompreheud  the  really  cbaracterigtic  and  dominant  vegetation 
and  arrive  at  an  understanding  of  formations. 

The  (iiscusi^iou  of  the  biological  factors  which  determine  the  vegeta- 
tive covering  of  the  region,  therefore,  seems  quite  inadequate.  An 
analysi:?  of  these  biological  factors  made  with  the  same  miuuteneas  aa 
that  of  the  physical  factors,  might  not  be  necesssary,  and  yet  it  c*annot 
fail  to  suggest  itself  to  those  who  have  been  engaged  in  the  studv  of 
like  problems  in  other  regions,  that  the  former,  in  general,  is  likeljF  to 
he  the  much  more  valuable,  if  carried  beyond  a  certain  point.  The  phv 
siographical  and  climatological  conditions  are  undoubtedly  of  control- 
ling force  while  vegetation  is  establishing  itself  in  a  new  area.  Once 
etitahlished,  vegetation  reacts  upon  its  environment  and  upon  itaelf, 
and  new  forces  have  to  be  reckoned  with.  One  would  think  that  a 
more  careful  consideration  of  these  and  of  the  influence  of  vegetation 
forms  and  their  distribution  would  have  made  such  phenomena,  as  the 
occurrence  of  C'elai«trus  and  Parthenocissus  in  the  back  strand  rather 
than  in  the  mid-strand  (p.  979)  much  more  clear. 
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It  htn  been  poiuted  out  in  m  preTious  paper  that  the  formatioo  ii  a 
de6niie  pbytogeographicai  concept,  determined  by  its  statistic,  Tegeta- 
lion  forms  and  habitat  groups.  The  determination,  or  better,  the 
reoi>gnitiun  of  a  formation  is  conditioned  by  the  previous  analysis  of 
ita  conittituents  from  these  various  standpoints.  This  fact  was  first 
appreciated  by  the  Continental  phytogeograpbers,  and  Drude  was  the 
first  to  carefully  elaborate  the  formations  of  an  entire  flora  in  accord- 
ance  with  this  principle.  The  fundamental  nature  of  his  work  in  this 
line  renders  his  res(>arohes  classic,  and  his  conclusions  superlatively 
final,  for  the  present  at  least.  As  is  well  shown  in  his  I>eutschlands 
Pflanxengcographie,  I,  it  is  neceasary  to  first  comprehend  the  floral 
covering  by  a  careful  analysis  of  its  floristic,  vegetation  forms  and  bah* 
itat  ^n>u|is.  and  then  by  even  more  careful  synthesis,  determine  the 
formations  thus  fwinted  out  While  the  floral  iH>vering  may  be  truth* 
fully  likened  to  a  moi>aic  in  which  the  various  pieces  are  formations,  it 
is  not  true  that  every  distinicuinhable  bit  of  difference  is  a  formation. 
It  muj>t  likewise  be  b«)riie  in  mind  that  formations  are  bv  no  means  of 
fixeil  and  alwiolute  exprettiiion :  they  are  at  all  times*  more  or  less  plas* 
tir,  nianifc^stiii^  modification,  incipience,  decadence,  and  mont  intimate 
relatione  with  other  formatiomi. 

It  t^  at  pre>«ent,S4>  common  to  repnmch  Eun)|>ean  botanists,  and  par- 
ticularly those  ufMin  the  Continent,  for  tht*ir  disregard  of  the  results 
of  American  invtnitigatif>n,  that  it  is  <Mld  to  l>e  obli^^l  to  call  attention 
U)  American  n<*glect  of  Flurofiean  research.  Yet  the  article  in  hand 
manifests  juMs  such  a  lack  of  a<*c|uaintance  with  the  fundamental  con- 
tributions of  Drudc*.  Druile's  concept  of  the  plant  formation  is  un* 
doubt4Hlly  to  be  n*garde<l  as  the  correct  one.  Measured  by  this  stand- 
anl,  the  f^rvat  numlier  of  formations  note<l  for  a  small  area  by  Profe»> 
sor  Ma<*Millan  fall  in  most  cases  to  the  rank  of  facies,  or  patches,  or 
they  are  at  lN*st  only  incipient  ur  decadent  stages  of  real  formations. 
The  author  has  committed  two  serious  mistakes  in  his  elalniration  of 
tlia  l^ke  of  the  WimmIs  formations:  the  first  is  lack  of  persi^ective,  tlie 
sec<»nd  i«  t«M)  minute  analysis.  It  is  irofiossible  to  delimit  formations 
accurately  by  studying  the  floral  covering  of  a  restricted  area.  Such 
limitati(»n  ran  l>e  done  intelligfutly  and  well  only  in  a  natural  vegeta- 
tion an*a;  <*xce|it  in  the  rarest  cases,  in  nothing  smaller  than  a  vegeta- 
tion reffion.  A  formation  mui»t  l>e  studinl  in  all  its  various  utations 
and  in  its  many  |ihaM*s,  lM*fore  final  cimcliisions  can  In*  reacheil  con- 
cerning it*  validity.  Vruut  the  lists  given,  the  floral  covering  in  tb« 
vicinity  of  the  l^ike  of  the  \V<MMbiscom|MMed  of  the  most  heterogenotia 
•lenienti»,  which  have  cn>«ided  together  in  fteculiar  faabioo.    Apprecia- 
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ting  thii  fact,  then,  such  m  floral  covering  could  be  well  comprehended 
only  after  the  exhaustive  study  of  the  formations  of  the  entire  vegeta- 
tion  region.  Had  this  been  done  for  the  present  contribution,  many 
of  the  so-called  formations  would  have  been  referred  to  the  real  forma- 
tions of  which  they  are  immature  or  incomplete  expressions.  As  a 
concrete  illustration,  all  of  what  Professor  MacMillan  terms  surf-bar- 
rier formations  are  merely  isolated  facies  and  patches  of  certain  water- 
plant  formations  common  throughout  the  Allegheny  and  Prairie  prov- 
inces. 

« 

In  analysing  too  carefully,  the  author  has  noted  everything  distin- 
guishable as  a  formation,  a  method  which  serves  very  well  for  the  mere 
cataloguing  of  phytogeographical  phenomena,  but  is  one  scarcely  to  be 
commended  as  affording  a  basis  for  work  of  much  value.  Upon  many 
such  points,  one  not  familiar  with  the  country  studied  is  inca|>able  of 
passing  judgment,  but,  in  some  instances,  the  mistakes  are  apparent 
even  to  one  not  conversant  with  the  particular  floral  covering.  Front- 
strand,  mid-strand  and  back-strand  represent  merely  a  more  or  less 
radially  biologically  symmetrical  formation,  the  nucleus  of  which  is 
found  in  the  back-strand,  from  which  the  formation  **  shades  out  "  to- 
ward the  lake  with  accustomed  zonation.  As  for  strand  pools,  the 
three  sorts  are  merely  developmental  aspects  of  one  formation.  The 
formation  is  best  represented  by  the  back-strand  pool,  which  is  simply 
the  ultimate  expression  of  the  water  plant  formation  represented  in  its 
earlier  stages  by  mid  strand  and  front-strand  pools.  Dune  pools  are 
likewise  to  be  referred  to  the  same  formation.  Soil  shore  formations 
are  not  at  all  peculiar  lo  the  Lake  of  the  Woods;  they  are  SMperis  of 
formations  which  occur  over  a  large  portion  of  the  continent.  Talus 
formations  are  such  only  in  rare  instances;  they  are  usually  incipient 
formations  of  very  various  types.  It  is  perhaps  unnecessary  to  point 
out  further  instances  of  such  incorrect  analysis.  It  only  remains  to  re- 
mark the  similarity  between  the  many  lists  of  species  of  different  for- 
mations,and  to  call  attention  to  the  large  number  of  meaningless  ruderal 
and  suhruderal  plant*;  contained  in  them.  Formational  statistics  to  be 
of  value  must  be  arranged  with  reference  to  facies,  principal  species, 
secondary  8|)ecie8,  etc..  and  not  in  bald  lists. 

— RoscoE  Pound. 

Frederic  E.  Clements. 
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The  C«cal  Appendices  of  the  Orthopteran  Mid-GutJ — 
Continuing  hit  okxen'ations on  th«  glands  oonnect«(l  with  the  intMtine* 
Bordai  poinu  out  that  in  all  the  Orthoptera,  with  the  ezce|>tion  of  the 
Forficulidie  and  Phainiidv,  the  well  known  ciecal  appendices  of  ihe 
graiihop|)er,  though  varying  in  form  from  family  to  family,  maj  be 
recogniied.  The  preeence  or  absence  of  the  etbcn  corresponds  more  or 
lees  closely  with  different  external  morphulugicsl  characters  and  allows 
the  orthoptera  to  k>e  dividt^l  into  two  sections.  Moreover,  the  number 
of  these  organs,  tlu^r  di8|Ntsition,  their  mode  of  insertion,  the  folds  pre- 
sente<l  by  their  internal  »urfai*e  and  esfiecially  the  presence  or  abnence 
of  iMmierior  ilivcrtitMiIti,  are  (*hararteri8ti(*s  by  which  a  number  of 
faniilie*  may  l>e  recojrnized.  For  instance,  the  Mantida*  and  the  lilat- 
tidie  are  provide<i  with  M  intestinal  cieoa,  while  the  Acridiidii*  fM>sM*ss 
but  H.  and  the  l^»ou>*ti(la'  sm  well  as  the  Gryllidie  poMeSA  but  2.  FV>m 
hill  olisfrvationi*  u|M»n  num«*rouA  «pecimenii,  he  (Concludes  that  a  series 
may  In*  dii»tingui^lied  in  which  paired  apfiendiceii  stand  at  one  end  and 
multipb*  apiM*n<lire^  at  the  oth«  r,  or  in  other  words,  that  the  Psfudo- 
phyllinia.*  I'onncirl  thi*  Aori«liid«»  with  the  J>K*ui*tida*. — ¥.  ('.  K. 

For  ninny  yvnrn  one  <»f  the  pn>bl4»nintir  structures  of  v«*rtebnite  mor- 
phology Unn  iKfU  the  liy|M»ohorda  or  fiub-notooh<inlal  n>d,  a  ulender 
cord  of  tinsuf*  deV(*Io|NHl  like  tlie  not4M*hord  from  the  ent<Mlerm  and 
lying  vi*ntrnl  and  parallel  to  tli«*  largrr  and  lietter  known  rhorda  dor- 
saliA.  Its  phyio^«*netio  origin,  its  function  and  its  fate  have  been  un- 
certain. In  the  lai*t  nunil>er  of  the  M(»rphologischt^  Jahrbuch, 
IM.  XXV.  an*  two  pa|>en(  dealing  nith  the  tubjert  In  the  first.  Dr. 
K.  Fran 2  deaU  with  this  utructurr  in  the  TeleosU-an  fishen.  Hi*  con- 
clusion«  in  brief  art*  that  the  utructure  in  question  it  entcMlermal,  that 
at  no  time  diKi*  it  contain  a  lumen,  and  that  it  «f>oner  or  later  entirely 
degenerati*t  without  ci*ntributing  any  elements  to  the  longitudinal  ven- 
tral ligament  of  the  vertebral  column,  a  view  contrary  to  that  of  mime 
observt-m,  but  in  full  accord  with  broader  views  of  morphology.  The 
second  pa|N*r  it  by  I'n>le»tor  Hermann  Klaati»ch,  and  deals  with  the 
morphologiral  pignilicsnc^e  of  thetubnot4>chonlal  nnl.  He  tummarises 
his  concluiiiont  at  f'^lloHii:  The  hy|M>chorila  it  a  common  fwitsrssion  of 
the  higher  vertebratet  inherited  from  their  anoettom.     It  is  the  rudi* 

>  1.  lk>rdM  :  rom|H.  Ktod   Acad.  Sd.  Paiit.  CXXI V.    IdV;  ).  S76  S7 
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ment  of  an  organ  Btill  functional  in  Amphioziu,  the  epi branchial 

groove In  the  adult  Ampbioxus  this  organ  is  confined 

to  the  branchial  region,  but  in  the  young  it  extendi  farther  caudal  I  j. 
The  great  extension  of  the  rudimentary  organ  above  the  gut  of  the 
higher  forms  is  a  secondary  appearance. 

There  exists  no  ground  for  the  view  that  the  hypochorda  arises  from 
metamehc  dorsal  entoderroal  diverticula.  The  fate  of  the  epibranchial 
gr#ove  is  connected  with  that  of  the  hypobranchial  groove,  the  modifi- 
cations of  the  pharyngeal  region  causing  both  to  become  rudimentanr. 
The  hypochorda  seems  in  general  to  degenerate,  yet  in  part  it  is  re- 
tained as  an  elastic  band  [see  Franz,  above]  ;  perhaps  its  elements  also 
play  other  roles.  The  reduction  of  the  hypochorda  is  of  signifi- 
cance of  an  important  advance  in  the  Chordate  organism  in  that  it 
renders  possible  the  development  of  an  unpaired  [dorsal]  aorta. 


It  is  apparent  that  our  most  studied  forms  will  repay  new  and 
ful  study.  A  few  years  ago  Dr.  H.  H.  Wilder  startled  the  world  with 
his  discovery  that  many  of  our  salamanders  were  absolutely  lungless, 
and  now  Professor  F.  Maiirer,  one  of  the  most  suggestive  of  German 
students,  has  made  a  strange  discovery  with  regard  to  certain  Amphi- 
bia. It  is,  in  short,  that  in  the  oral  epithelium  of  at  least  some  terres- 
trial forms  (Rana,  Bufo,  Hyla,  Salamandra,  Triton  alpestris)  capillary 
blood  vessels  pass  through  the  basal  membrane  and  penetrate  the  strat- 
ified epithelium.  After  a  full  description  of  the  conditions  found  and 
a  few  remarks  upon  the  histological  and  anatomical  considerations,  he 
concludes  his  paper  (in  the  Morpbol.  Jabrbuch,  Bd.  xxv)  with  the 
suggestion  that  no  doubt  these  vessels  have  an  important  physiological 
function  in  that  they  with  the  oral  epithelium  are  concerned  in  respira- 
tion. Histological  investigations  of  the  oral  epithelium  of  certain  of 
our  turtles  where  Gage  (Am.  Nat.,  xx,  p.  233,  1886)  has  described  a 
respiration  in  the  mouth  cavity  might  prove  interesting. 

Mr.  \V.  G.  Ridewood  calls  attention  (Anat.  Anzeiger,  XIII,  p.  499) 
to  the  fact  that  the  cartilages  recently  described  by  Mr.  While  and 
Miss  Foote  as  occurring  in  Elasmobranchs,  are  fully  described  in  the 
older  monographs  on  these  forms. 

The  view  advanced  by  Gervais  and  Lucus  that  Scolopendra  is  ovo- 
viviparous  has  remained  uncontradicted  until  the  present  time.  Filippo 
Silvestri  (Atti  dei  Lincei)  now  states  that  last  year  he  discovered  a 
specimen  of  Scolopendra  cingulata  carefully  guarding  its  eggs  under  a 
stone,  and  in  June  of  this  year  he  has  found  several  specimens  with 
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^^^  ^K^     '^^  ^^^  ^^  ?^^^  yellow,  ellipsoidal  in  shape,  meMuring 
2.5  z  3  mm.— Ao/urf,  August  26, 1897. 

Zoological  Articlea  in  Recent  Joumala.— In  Vol.  105  of  the 
8itiung«l>ericlite  of  the  Vienna  Academy,  Dr.  Franz  Werner  writea 
upon  the  Scaling  of  the  Reproduced  Tail  in  Lizards;  Dr.  F.  Stein* 
dacher  upon  some  Zoological  Results  of  the  Expedition  of  the  '*  I^ola  " 
to  the  northern  part  of  the  Red  Sea ;  Dr.  P.  Knold  upon  the  BI6od 
G>rpuscles  of  Vertehmtes ;  and  Dr.  II.  Albrecht  upon  the  Comparative 
Anatomy  of  the  Mammalian  larynx. 


reVCHOI/X^Y.' 

Odor*fnixture. — The  relation  of  elementary  sensations  to  the 
aensation  of  their  compound  has  given  rise  to  much  theoretical  dis<*us- 
sion.  In  the  lenses  of  sight  and  hearing  it  has  also  been  the  subj«*ct  of 
considerable  ex|)erimental  work.  The  laws  of  color-mixture  have  long 
since  k>ec*n  furmulate<I,  and  the  sequence  of  the  color  series,  like  that  of 
the  tone  series,  is  well  known.  In  the  domain  of  smell,  owing  to  prac- 
tical difiicuItifM  that  attend  the  investigation,  little  pn>grr«s  has  bet*n 
made.  Certain  odorn  ptand  marked  as  qualitatively  distinct,  but  their 
relations  to  one  another  and  the  arrangement  of  their  "shades"  into  a 
single  graduat4Hl  serien  haj»  never  yet  liern  Mitisfact4irily  deuionstratt^d. 
(>n  the  otiier  hand,  it  has  beiMi  shown  that  cnlor  mixturt*s  (uf  many 
odorn,  at  U^uit  •  f(ive  riM*  to  new  and  qualitatively  simple  odorn,  thus 
resembling  the  color  mixtures  rather  than  the  aicfirdi^of  tone  i*onibina- 
tions.  Zwaardemaker,  in  a  recent  work,  gives  a  series  of  nine  distinct 
clsswn  of  <idoni,  int«>  one  or  4»ther  of  which  he  thinks  any  |>articular 
odor  can  k>e  plactnl.  lie  rcwolvescomiKMind  inlor%  into  elenieiitii  lielong- 
ing  to  two  or  mon*  of  these  claspei*.  When  the  organ  of  smell  is  fatigued 
fur  one  claan  of  uilorn,  the  remaining  elementa  in  the  coni|M}und  are 
sense<l.  and  if  the  com|»ouii<i  consii*ts  of  but  two  elements  they  may 
rea«ltly  Im»  distinguished  by  this  ni<«ns.  lioth  this  author  and  Arun- 
aohn.  an  earlier  writer.  »|ieak  of  certain  odors  which  do  not  combine  Ui 
form  a  mixture,  but  when  placed  together  give  rise  t«>  a  hirndrd  setiaa- 
tion,  each  element  of  which  may  lie  setmnl  sefiaratively  at  will.  In 
some  a>m|iounds,  a^cain,  one  element  predominates  so  stnmgly  that  the 
other  in  wholly  indittin^^uishsble. 

*  Kdii^d  by  ilowarU  C.  Wsrrvn.  PrincMoo  Unlfsnity,  I^HnosCoo,  N.  J. 
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Nagel  baa  lately  taken  up  tbe  investigation'  bj  a  different  metbod — 
tbat  of  simply  sensing  tbe  various  compounds  witbout  fatiguing  tbe 
organ  of  smell.  As  a  result  of  bis  investigations  be  concludes  tbat 
odor-miztures  witbout  exception  follow  tbe  law  of  color  mixture.  Wbeo 
one  element  of  a  compound  extinguisbes  tbe  otber  it  is  because  tbe 
former  is  of  far  greater  intensity  ;  but  by  reducing  tbis  intensity  suffi- 
ciently a  combination  is  at  lengtb  reacbed  in  wbicb  tbe  two  unite  to 
form  a  true  mixture.  He  tberefore  takes  exception  to  tbe  earlier  view, 
and  believes  tbat  any  two  odors  can  be  mixed  in  sucb  proportions  as 
to  produce,  at  least  momentarily,  tbe  sensation  of  a  simple  odor,  of  a 
quality  distinct  from  tbe  components.  Wbetbertbe  new  odor  is  sensed 
as  sucb  permanently,  or  not,  depends  on  tbe  condition  of  tbe  sense- 
organ  ;  if  tbe  latter  is  less  fatigued  for  some  of  tbe  elements  tban  for 
others,  tbe  former  will  gradually  tend  to  predominate.  The  true  color- 
mixture — tbat  in  which  none  of  the  elements  predominate — *' resembles 
each  of  its  components,  without,  however,  being  like  them.*'  Thus  tbe 
principles  of  odor  mixing,  according  to  Dr.  Nagel,  are  similar  to  those 
of  color-mixing ;  and  tbe  corres[)ondence  extends,  as  far  as  the  author's 
observation  goes,  to  the  law  of  intensity  ;  tbe  intensity  of  an  odor- mix- 
ture is  never  stronger  than  tbat  of  its  components.  Tbe  author  has 
found  several  pairs  of  odors  that  are  more  or  less  complementary  and 
produce  an  almost  odorless  mixture,  though  be  has  never  succeeded  in 
reaching  tbis  limit.  As  regards  the  arrangement  of  simple  odors  into 
a  series,  Dr.  Nagel's  experiments  do  not  tend  to  verify  the  clas>ifica- 
tions  hitherto  proposed  ;  but  he  does  not  venture  upon  a  classification 
of  his  own,  since  he  has  been  unable  to  discover  anv  odors  wbicb  can 
be  regarded  as  really  **  elementary." — H.  C.  W. 

Psychology  at  the  British  Association. — At  tbe  Toronto 
meeting  of  the  British  Association,  last  August,  a  cordial  invitation 
was  given  to  psychologists  to  participate.  There  being  no  Psycholog- 
ical Section  in  tbe  Association,  the  department  was  assigned  to  Section 
I  (Physiology),  and  Dr.  Kirschmann,  of  Toronto,  was  appointed  a 
secretary  of  that  Section  to  represent  the  interests  of  psychology  in  tbe 
arrangement  of  the  program. 

Among  the  papers  of  special  psychological  bearing  presented  in  tbe 
Section  were  the  following :  On  visual  reaction  to  intermittent  stim- 
ulation, by  Dr.  Griinbaum,  of  Cambridge,  England  ;  on  the  nature 
and  physical  ba^is  of  pain,  by  Prof  L.  Witmer ;  on  the  physiology  of 
instinct,  by   Prof  Lloyd   Morgan  ;  and  two  on   various  problems  of 

'ZeitHch.  f.  PijYchologie,  1897,  XV,  p.  82. 
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Aoimal  psjchologj,  hy  Prof.  Wesley  Mills.  Pbjfioiogical  psychology 
wms  well  represented  on  the  profi^rau.  Prof.  H.  P.  Bowclitcb  discusted 
the  rhythmic  srtion  of  smooth  muscles,  and  Prof.  Carl  Hul>er,  of 
Michigan,  reiM>rte<l  ex|>erinients  on  the  innervation  of  motor  tissues 
with  tftecial  reference  to  nerve  endings  in  the  sensory  muscle  spindles; 
Pnif.  F.  8.  I.«ee,  of  Columbia,  read  a  pa|)er  on  the  ear  and  lateral  line 
in  fishes,  in  which  he  dii(cui«sed  the  l>earing  of  the  semi  circular  canals 
on  the  tense  of  equilibrium  ;  and  Prof.  \V.  P.  Ix>mbard,  of  Michigan. 
di»cu«*ed  the  effect  of  frequent  excitations  on  the  contractility  of  mus- 
cle. One  nession  wan  devoted  to  the  demonstration  of  physiological  and 
psychological  apfwratuti.  Prf>f.  I^mbard  exhibited  a  new  and  inex- 
|)ensive  ty|>e  of  chn>n<»graph.  Prof.  Scripture  demonstrated  the  use  of 
the  Pendulum  C'hronosiH)|>e  as  a  means  for  meaj«uring  small  periods  of 
time,  and  exhibite<l  a  '*  tricolor  lantern  '*  for  illustrating  the  lawn  and 
eftectn  of  cMilor  c<»mbiuatiou.  Prof.  (*.  »S.  Sherrington  performed  itome 
ex|ienments  in  visual  contrast  and  upon  the  flicker  plienomenon  ;  and 
Dr.  J.  II.  Kellog  exhibited  a  new  dynamometer,  es|)ecially  ailapte«l  for 
clinical  use.  A  combine*!  meeting  of  the  physiological  an<l  botanical 
Section)*  was  held  for  the  discusiiion  of  the  chemistrv  and  f»tructure  of 
the  cell ;  Profn.  Meldola.  J.  U.  (>n^n,and  Macallum  c<mtributed  papers 
at  thin  M*«sion. 

In  additinii  to  the  fort»g<»ing,  a  nunilM*r  of  |m|)ers  having  a  distinctly 
pnycbohtgical  Itearing  were  presented  in  Sections  II  ( Anthro|Nilogy) 
and  I>  <  i^M>logy).  At  one  Mwiion  of  Sei'tion  II  neveral  pa|>ers  on 
Indian  cust4>ms  and  folk  lore  were  contributed  bv  MisM  Fletcher  and 
MesNrii.  Hill-Tout,  H.  N.  WiljMin  and  Ilagar.  At  another  nc^siim  of 
(he  itame  Section  rcfMirts  were  presented  on  the  i»ubjf»ct  of  anthro|M»me- 
trie  mea«un*ments  in  the  scbtMils,  and  the  treatment  of  dull  and  slightly 
abnormal  cbildn*n.  A  l»a|)er  by  Dr.  Frani  li4»af  wan  read,  embodying 
a  ftatifttical  exnminatidU  of  the  growth  of  Tonmto  schm>l  children ; 
Prof  Witnier  re|M>rt«nl  the  rei^ultnof  muih*  oom|Minitive  test*^ — Iwitb  men- 
tal and  pliyHicnl — between  white  nN*n,  white  women  and  Indian  men. 
Th«*  Preniilcntnl  .Vddres*»  of  Section  II.  bv  Sir.  W.  Turner,  was  an  ex- 
aminatioii  of  si>nie  of  the  diitinguishing  charactertstit^  of  human  ntruct- 
ure. 

In  the  Koologiral  Section  the  lubje^'t  of  variation  and  selection 
received  nonie  attention.  Prof.  i\  S.  .Minot  nfMike  on  the  origin  of 
▼ertebrata,  snd  Pr«»f  II.  F.  ()il>orn  on  the  origin  of  mammalia.  Prof. 
K.  li.  Poulton  discusned  the  value  of  mimicrv  as  evidence  of  the  truth 
of  Natural  Selection  ;  Mr.  W.  <tarsCang,  of  Plymouth,  Kngland,  spoke 
po  Kecapitulalion,  and  Prof.  IJoyd  Morgan  on  the  natural  history  of 
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instiDct.  Two  papers  bearing  on  the  genetic  problem  were  alto  giTen 
in  the  anthropological  Section ;  one  by  Mr.  George  Ilea  entitled : 
**  Why  Progress  is  in  Leaps ; "  and  a  note  by  Prof.  J.  C.  Ewart  on  the 
transmission  of  acquired  characters. 

Considerable  material  of  interest  and  value  to  the  psychologist  waa 
presented  in  these  and  other  papers.  The  arrangement  of  the  program, 
however,  though  admirable  in  most  ways,  was  not  especially  suited  to 
the  exigencies  of  the  department  Through  the  dividing  up  of  these 
papers  among  three  different  Sections  some  were  found  to  conflict  with 
with  each  other;  at  best  the  auditor  was  compelled  to  watch  his 
time  closely,  and  literally  pursue  his  subject  from  one  building  to  an* 
other.— H.  C.  W. 


SCIENTIFIC  NEWS. 

The  Ninth  Annual  Meeting  of  the  Association  of  Economic  Entomo^ 
logisU  was  held  at  Detroit,  Aug.  12-13,  1897.— The  address  of  the 
retiring  president,  Prof.  F.  M.  Webster,  treated  of  "  The  Present  and 
Future  of  Applied  Economic  Entomology  in  the  United  States,"  and 
contained,  among  other  very  interesting  features,  a  tribute  to  the  value 
of  the  systematist  and  a  somewhat  caustic  criticism  of  the  **  species 
maker,"  helpful  suggestions  for  the  experiment  station  worker,  and  a 
verv  frank  discussion  of  the  unfortunate  results  which   attend   the 

* 

attempts  sometimes  made  to  comblDe  politics  and  science,  ^^even  were 
elected  to  active  membership  and  three  foreign  members  were  elected: 
The  Association  now  consists  of  93  active  and  31  foreign  member*. 
Seventeen  papers  were  presented  during  theser^sions  of  the  A88ociati(»n. 

Resolutions  were  passed  requesting  the  publication  of  the  proceedings 
as  bulletin  of  the  Divsion  of  P^ntomology,  U.  8.  Dept,  of  Agriculture 
and  expressing  familiarity  with  the  efforts  of  thestateof  Maj!(»achuiietts 
to  exterminate  the  gypsy  moth  and  commending  the  results  already 
accomplished. 

The  election  of  officers  resulted  as  follows:  President,  Herbert  O^ 
born,  Ames,  Iowa;  1st  Vice-President,  Lawrence  Bruner,  lincoln, 
Neb. ;  2nd  Vice-President,  C.  P.  Gillette,  Ft.  Collins,  Colo. ;  SecreUry- 
Treasurer,  C.  L.  Marlatt,  Washington,  1).  C.  The  next  meeting  of  the 
Association  will  be  held  at  Boston,  Mass.,  Aug.  19-20,  1898. 

The  Archaeological  Institute  of  America  is  About  to  commence  the 
regular  and  uniform  publication  of  its  papers,  reports,  and  other  docu- 
ments. For  this  purpose  it  has  obtained  control  of  the  Americmn 
Journal  of  Archaeology,  formerly  edited  by  Professor  Forthingham. 
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The  new  eeries  of  the  Journal  will  be  oonduoted  bj  an  editorial  board 
chosen  bj  the  Council  of  the  Institute,  Professor  John  H.  Wright,  of 
Harvard,  l>eing  the  Editor-in-Chief.  The  publishers  will  be  the  Mac* 
miilan  Coni|>anT,  New  York. 

The  Academj  of  Sciences  at  Berlin  has  made  the  following  grants  in 
the  aid  uf  research : — Prof.  Kngler,  2000  nik.  for  African  botany ;  Dr. 
R.  HeaM,  «V)0  mk.  (eyes  of  lower  marine  animals) ;  Prof  H.  Hiirthle, 
850  mk.  (Htudj  of  muticles)  ;  Prof  Cohen,  154K)  mk.  (meteorites) ;  Dr. 
G.  Undau,  900  mk.  (IJchens)  IVof  R.  Bonmst,  800  mk.  (blood  vessels) ; 
Dr.  Liihe,  20(K)  mk.  (fauna  of  north  African  salt  lakes) ;  Prof  F. 
Freeh,  1/>00  mk.  (geology) ;  Dr.  G.  Brandes,  300  mk.  (Nemertines). 

The  total  stteuden(*e  of  the  German  Universities  for  the  summer 
aemister  of  1897  is  reported  as  follows :  Berlin,  5163 ;  Munich,  4033 ; 
Leiprig,  3221  ;  Bonn.  2015;  Bre«lau,  164<>:  Halle.  1841;  Freiburg 
1644;  Wurzburg,  1443;  Heidelberg.  1322;  Tiibingen,  1301;  (;<^- 
tingen.  1229;  Eriangen.  1153;  Marburg.  1097;  Strasburg,  1047; 
Grrifrwald,  853 ;  Kiel.  764 ;  Jena,  754 ;  Konigsburg,  737 ;  Gieflsen, 
692;  Rostock,  509;  Mtinnter,  497. 

We  lenrn  from  the  Botanical  (isiette  that  Mr.  William  Weslev 
Woolen,  a  prominent  citiien  of  Indianapiilis  and  a  member  of  the 
Indiana  Academy  of  Sciences,  has  indicate*!  his  intention  of  presenting 
to  the  city  a  tract  of  fiftv-ntx  acrm  of  land  U*  l>e  u»ed  a«  a  iMitanical 
garden  and  ornithohigical  preservi*.  The  tract  is  easily  accemibleand 
is  admirably  adapted  to  them*  purjiosea.  The  details  of  management, 
etc.  are  now  under  dinnideratiou. 

The  r.  S.  Fish  Commission  is  engsged  in  stacking  the  Penobii(*ut 
river  with  the  <*alifomia  quinnat  salmon.  Last  year  over  2,(>0(>,<NM> 
fry  were  turned  hntfie  in  tlie  river  while  in  August  oY  this  year  3«'),000 
young  slMiut  two  inches  in  length  were  put  into  the  water,  while  20,<M>0 
more  an*  to  l»e  lilNTated  iio<»n.  It  will  lie  some  time  Itefore  the  rrnults 
of  thcvMf  sttempts  can  In*  nscerCaine<l,  but  even  nuMierate  huccpm  would 
fully  repay  all  the  outlay. 

Henry  lloh  cfr  <*o.  have  ret^ntly  published  Thr  Kimnentt  of  Cam' 
partitir*  /j^ihtijy  by  Prof  J.  Sterlinjj  Kingiley  of  Tufts  College.  While 
containing;  ilie  usual  t4'Xt-lMMik  information,  it  is  moretlian  usually  full 
of  lalmruiiiry  illuntratinn,  and  makes  a  Sfiecial  feature  ttf  sujrgentivc 
questions  under  *'  ( *4imfiaris«>ns.*'  The  same  house  has  issued.  lAtbttnUnry 
I>ireriiofu»  in  (irneral  liiology  by  Harriet  Randolph,  instructor  in 
Bryn  Muvir  College. 

The  Plant  W«»rl«l,  a  new  illustratMl  monthly  lioUnical  journal,  is 
announciHi,  in  Im*  published  by  Willard  N.  C.^lute  A  <  o.,  Biughamion, 
07 
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N.  Y.  at  one  dollar  a  jear.  It  will  be  under  the  editorial  charge  of 
Dr.  F.  H.  Knowlton,  of  Washington,  asBisted  by  six  well-koowD  botan- 
ists. It  aims  to  fill  a  position  intermediate  between  the  technical  and 
the  amateur  journals. 

The  Association  of  German  Naturalists  and  Physicians  met  this  year 
on  September  20th  to  25th  at  Brunswick.  Among  the  more  important 
papers  read  was  one  by  Profes8or  Waldeyer  upon  Impregnation  and 
Heredity,  the  publication  of  which  in  full  will  be  awaited  with  interest 
The  Deutsche  Botanische  Gesellschaft  met  at  the  same  time  and  place. 

The  University  of  Minnesota  has  maintained  a  summer  school  this 
season  for  the  sixth  time  with  a  good  attendance,  14  took  the  work  in 
entomology ;  38  that  in  geology ;  18  that  in  animal  physiology  and 
12  that  in  vegetable  physiology.  Courses  were  also  given  in  chemit- 
try  and  physics,  as  well  as  several  non-scientific  subjects. 

The  annual  report  of  the  Elssex  Institute  has  just  been  issued.  From 
it  we  learn  that  the  annual  income  was  $7,400,  the  membership  904 
and  the  addition  to  the  library,which  now  contains  about  70,000  bound 
volumes  and  200,000  pamphlets,  amounted  to  over  9,000  entries. 

The  American  Museum  of  Natural  History  in  New  York  has  just 
received  two  large  collections  of  butterflies.  That  of  Mr.  William 
Schaus  contained  over  10,000  tropical  species;  that  of  Dr.  £.  A.  Hoff* 
man  is  said  to  be  complete  in  North  American  species. 

Professor  Albert  von  Kolliker  has  recently  received  the  gold  medal 
of  the  Leopold-Carolina  Academy.  We  have  previously  referred  to 
the  memorials  presented  him  upon  the  completion  of  his  eighthieth  year 
and  the  fifty  year  jubilee  of  his  professorship. 

The  rules  of  the  civil  service  of  England  have  been  set  aside  in  the 
case  of  Dr.  Henry  Woodward  who  retains  his  position  of  keeper  of  the 
department  of  geology  in  the  British  Museum  two  years  longer  than 
the  regulations  otherwise  would  allow. 

The  University  of  Lyons  has  appropriated  Fr.  42,000  for  the  com- 
pletion of  the  biological  laboratory  at  Tamaris,  near  Toulon,  and  will 
probably  contribute  annually  to  its  maintenance. 

We  learn  that  there  were  hardly  400  in  attendance  upon  the  meet- 
ing of  the  French  Academy  of  Science  held  this  year  at  St.  Etienue. 

Dr.  Bradley  M.  Davis  of  the  University  of  Chicago  will  spend  the 
coining  year  in  Europe. 

A  slightly  cracked  egg  of  the  great  auk  has  just  been  sold  in  London 
for  £168. 
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TRITrHKUrrLY :   A    REVIEW    DEDICATED  TO  THE 

LATE    PKOFESSOR   COI^E. 

Bv  Hknry  Fairfiku)  Osiiokn, 

«<>I.UMHI.\  I  ^•|V^:Il^lTY 

T\\v  morphology  of  tin*  ctowdh  of  the  mammalian  U'eth  hour 
sprung  up  practically  as  a  new  hnineh  of  Rtudy  sinct*  Edward 
D.  Co|>o  ami  other  paleontologistii  have  demonstrated  the 
unity  of  derivation  of  all  the  complex  forms  from  the  trituber- 
cular  ty|»e.  The  older  worki»  and  iileas  of  Cuviur,  Owen.  Hux- 
ley and  others  are  of  comparatively  little  service  now.  for  they 
treat  the  te^^th  of  each  order  of  nuimmalM  as  of  so  nniny  distinct 
iy|»e9,  whereas  they  must  now  U*  treat^nl  its  modilicationn  of 
one  ty|M*.  This  new  o<lontography  of  the  mammalia  may  be 
date<I  from  the  time  when  it  was  rei*ognize<l  that  thecrowiiaof 
the  ti^th  of  the  Unguiculata  and  Ungulata,  in  the  compre- 
hensive Linnii*4in  senw*,  are  LaikmI  upon  a  common  type  and 
are  com(H»iMHl  of  homologous  elements  of  similar  origin,  as  de- 
veloped by  (x>|ie,  Osborn,  Scott,  bchloMer  and  othem.  It 
dates  als4)  from  the  now  embryology  of  the  teeth  as  studied  by 
I.#ecbe,  Kukenthal,  Taeker,  lUtm,  Woodward  and  others,  witii 
the  revelations  as  to  primitive  form,  number,  and  milk  succes- 
sion. 

Hut  t4»  fully  (establish  the  morphological  branch  in  its  new 
erii  we  nitist  first  demonstrate  the  theory  of  a  trilobercuUr 
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archetype.  This  has  been  opposed  in  one  form  or  other  by 
nearly  all  English  morphologists,  namely :  Lankester,  Forsytb- 
Major,  Newton  Parker,  M.  A.  Woodward,  E.  S.  Goodrich, 
Marion  Tims.  It  has  been  accepted  only  by  Flower  and 
Lydekker.  In  Germany  it  has  been  accepted  by  v.  Zittel, 
Schlosser  and  Riitimeyer;  Schlosser,  especially,  has  made 
important  contributions  to  the  evidence.  The  theory  is  ac- 
cepted somewhat  reservedly  by  the  embryologists  Rose,  Leche, 
Taeker  and  others,  who  have  attacked  rather  the  homologies 
of  the  upper  and  lower  cusps  than  the  theory  itself.  In 
France  it  appears  to  have  made  little  headway.  In  America, 
Scott,  Allen,  Wortman,  Earle  and  many  others  are  working 
upon  the  tritubercular  theory  and  have  made  important  addi- 
tions to  it.  It  is  difficult  for  the  writer  to  take  the  ''  primitive 
polybuny  "  hypothesis  seriously,  although  it  is  advocated  more 

A«  or  less  positively   by 

such    able  morpholo- 
^^     ^.— -  gists  as  Forsyth-Major, 

po.tfo..ette-^c^^S9JS^g^c^n.,„fo.seUe      L^ukcster,       Goodrich 


and  Parker.    The  fact 
7  that  the  Multitubercu- 

crochet      A      ontecrochet  ^^^^   ^^^  MonotremCS 

Fig.  1.— IIoRSK  Molar,  Merychippiis,  Show-      and     certain    Rodents 

ing  secondary  folds.  exhibiting    this    type 

are  primitive  is  no  evidence  that  the  polybunic  type  itself  is 
primitive.  We  know  nothing  of  the  history  of  the  degenerate 
Monotreme  teeth,  but  we  know  that  the  further  we  go  back 
among  the  ancestors  of  the  Multituberculates  and  Rodents 
the  less  "polybunic"  and  more  tritubercular  they  appear. 

This  demonstration  once  made,  as  a  matter  of  convenience 
in  thought  and  description,  we  must  revise  the  old  systems  of 
nomenclature  which  were  based  uj>on  secondary  forms  rather 
than  upon  primary  homologies,  and  which,  as  a  rule,  dififer  in 
every  type  of  mammals  and  among  odontologists  of  every  land 
and  establish  a  new  odontography  or  descriptive  method. 
Finally,  we  must  trace  out  all  the  lines  of  divergence  in  both 
forms  and  determine  the  princii>le8  which  guide  them.  The 
importance  of  a  uniform  nomenclature  is  seen  at  once  in  the 
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RCCoinpHiiyiiig  lablflof  lernia  uwd  among  the  rhinoceroses  and 
hones  alone.  It  could  not  have  been  anticipated  that  the 
diverse  molars  of  the  horse 
and  or  the  rhii)«>ceros.  Tor 
example,  would  be  limited 
in  their  variations,  in  a  late- 
geological  jwriofl,  by  tlieir 
unity  of  origin  in  an  ex- 
tremely early  geological 
jK-riod.  Yet  sncb  is  nii- 
iloubtc«lly  the  case.  C'om- 
|)are  the  nccomptinying 
figures  of  Mirychijifiuit  dikI 
of  Ai-mitheriiim.  Imagine 
that  yon  M-e  the  simple 
bnntHlont  molar  of  such  u 
ulpUr/a,    underlying    the 


(ndc- 


tcmin«(l>f>Hin>.Bb<i«iiif  ROiindBrr  t„\ii 
form  a.H  <  >wrn'»  II;/racotlteriiii 
divciMe  cn-at"  and  crescents.  Consult  Tacker's  "  Zur  Keiintui: 
<ler  Oiloiitogfiiese  Im-i  Cngulateu  '  and  you  will  find  that  this 
sexiuitMTciihir  anlietype  is  not  iniagiiiury,  but  is  a  constantly 
recurring  fiut  of  umhryonic  developnient — all  tl if  crests  and 
cr«iccnt.i  U'ing  precMhil  in  tbe  enibryu  by  simple  cones.  Thfii 
compare  cnri'fnlly  llie  variationH  in  the  two  teeth  as  ffiUows; 
The  l»o  "  cemi-nl  lakes"  of  J/m/<-Aryi/>iM  with  the  two  "  fos- 
set  ten  "  iif  .I'vr.i/ZH  rim/i,  cnclow-d  in  tbe  former  by  crescentic 
•pnrH,  and   in  t\n-  latter  by  the  "  antt-criH-hel  "  and  "  cixx-lict .' 


m 


th«'  poM-rior  "lakr"  and  "fu^^-tte  "  Hmihtrly  .  nclos*-.!  by 
an  iij-gmwih  of  tho  [lonleriitr  baaal  iMignlum.  <'aii  any  otu' 
<|u<-Hlioii  ihu  Itomologitrs  U-lween  llhsc  >-t-<-i>iii)ury  iidaptulions 
to  a  dit'l  iif  granw*  wbt-n  it  is  ovru  that  iImv  Hpnng  from   the 
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same  primary  cnsp  centres  ?  In  the  lower  Eocene  the  sexi* 
tubercular  proto>type  passes  directly  back  into  the  trituberca* 
lar  archetype.  So  throughout  the  whole  mammalian  scale 
not  only  ungulates,  but  primates,  carnivores,  insectivore^, 
rodents  are  found  playing  similar  variations  upon  the  primi* 
tive  tritubercular  type.  There  are  surprisingly  few  distinct 
types,  but  an  almost  unlimited  number  of  sub-types,  or  varia- 
tions of  form.  As  we  descend  among  the  older  rocks  and  the 
various  series  begin  to  converge,  it  becomes  increasingly  diffi- 
cult to  distinguish  the  different  orders  by  their  teeth  alone. 
Thus  it  came  about  that  all  the  Eocene  monkeys  were  at  first 
referred  to  the  ungulates,  or  to  transition  groups,  as  expressed 
in  M.  Filhol's  composite  term  Pachy-lcmuriem. 

TRITUBERCrLAR   HOMOLOGIES. 

Embryologxcal  Evidence. — The  progress  which  has  been  made 
in  the  embryology  of  the  teeth  is  largely  in  the  matter  of  the 
succession  of  double  series,  as  indicated  by  vestiges  of  earlier 
and  later  sets  of  teeth,  the  so-called  milk  and  permanent  sets. 
Embryogenesis,  however,  has  also  led  to  a  very  minute  study 
of  the  order  of  succession  of  the  cones  in  the  molar  teeth,  and 
without  entering  into  the  matter  in  detail,  it  may  be  briefly 
stated  that  all  authors  are  unanimous  in  describing  the  cone*' 
of  the  lower  molar  toeth  in  different  groups  as  developing  ixi 
the  same  order  in  which  they  are  supposed  to  have  arisen  in 
the  past,  according  to  the  tritubercular  theorj',  namely :  Pro- 
toconid,  Paraconid,  Metaconid,  Hypoconid.  In  the  iipp^r 
teeth,  on  the  other  hand,  embryogenesis  has  been  found  to 
contradict  the  conclusions  reached  by  the  tritubercular  theory 
or  palingenesis,  for  all  authors  have  agreed  that  the  order  ii? 
Paracone,  Metacone,  Protocone,  instead  of  Protocone,  Paracone, 
Metacone.  When  these  facts  were  first  brought  out  by  Taeker, 
Rose  and  others,  the  writer,  with  undiminished  confidence  in 
the  force  of  pakeontological  evidence,  advanced  as  an  expla- 
nation the  fact  that  the  protocone  had  become  secondarily  re- 
duced in  the  upper  molars,  and  that  the  embryogeny  no 
longer  recapitulated  the  order  of  evolution.  This  explanation 
has  received  a  measure  of  support  in  the  latest  researches  bv 
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Woodward,  in  which  it  is  shown  that  in  those  Insectivora  in 
which  the  protocone  is  still  the. most  prominent  citsp  of  the  superior 
molarSy  this  cusp  also  appears  first  in  embryogeny,  the  paracone 
and  metacone  following.  Woodward  points  out  that  this  is  not 
the  case  in  other  Insectivora,  for  they  agree  with  the  Primates, 
Ungulates  and  other  types  which  have  been  carefully  investi- 
gated, in  the  late  appearance  of  the  protocone.  Woodward 
infers  from  these^conflicting  facts  that  there  were  two  modes  of 
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Fig.  4. — The  Three  Primary  Forms. 

A.  Haplodont,  of  the  Dolphin. 

B.  Triconodont  (?  Secondary)  of  the  Sea),  LepUmyx, 

C.  Tritubercular  of  the  Cape  Mole,  ChrysochiorU, 

cusp  evolution  within  the  order  Insectivora,  one  in  which  the 
protocone  appeared  first,  and  another  in  which  the  protocone 
appeared  third  or  last.  Such  a  double  genesis  seems  to  the 
writer  highly  improbable. 

It  is,  however,  certainly  important,  as  Woodward  and  many 
others  have  observed,  to  strengthen  the  palseoutological  evi- 
dence for  the  tritubercular  theory.    The  writer  has  recently 
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made  strenuous  efforts  to  secure  additional  evidence,  which 
have  not  thus  far  been  successful.  In  the  meantime  too  great 
emphasis  cannot  be  laid  upon  the  fact  that  all  the  exuiing  palx- 
ordological  evidence  points  in  the  same  direction^  namely,  to  the 
presence  of  the  chief  cone  upon  the  inner  side  of  the  upper 
molars,  and  upon  the  outer  side  of  the  lower  molars.  An  im- 
portant oversight  on  the  part  of  those  who  are  still  uncon- 
vinced of  the  tritubercular  theory,  is  the  necessity  of  a  mechan- 
ical adaptation  of  the  upper  to  the  lower  teeth  in  every  stage 
of  development,  which  is  perfectly  met  by  the  tritubercular 
theory.  Given  the  universally  acknowledged  trigoniil  or  tri- 
angular arrangement  of  cusps  in  the  lower  teeth,  no  mechani- 
cal relations  can  be  imagined  in  an  upper  molar  crown  which 
originated  with  the  external  cusps,  paracone  and  metacone. 

If  the  main  object  of  palseontological  research  is  to  trace 
back  various  lines  of  descent  as  far  as  possible,  the  very  unity 
of  primitive  type  makes  this  apparently  more  difficult  than 
before,  but  not  really  so.  We  were  working  before  u|K)n  a 
false  basis,  or  no  basis  at  all ;  we  can  now  advance  upon  the 
certain  basis  of  primitive  form  and  the  one  requisite  of  progress 
is  to  employ  much  more  exact  methods  of  description  and 
analysis. 

1.    THK    THRKK    PRIMARY    FORMS. 

So  far  as  the  molar  teeth  were  concerned,  there  were,  to  our 
present  knowledge,  but  three  great  primary  forms,  which  .•suc- 
ceeded each  other  as  stages  and  al.so  persisted.  PVoni  one  «»r 
other  of  these  all  the  known  recent  or  fossil  mammalian  te«'th 
have  diverged,  including  probably  the  Multituberculatts. 
These  types  are  illustrated  in  the  accompanying  cut.  First, 
the  liaplndnnt  crown,  which  links  the  mammals  with  the  rep- 
tiles; second,  the  iriomodonf  crown  which  was  predominant  in 
the  Lower  Jurassic  period  ;  third,  the  tritubrrcular  crown  wljich 
appeared  in  the  Lower  Cretaceous*  and  has  been  by  far  the 
most  productive.     The  transitions  between  these  great  ty|»es 

*  It  now  apjK^anj  advisable  that  the  so-called  C'omo  (  AtlantosaunH  >  Bt^*  of 
North  .\n)erica  and  the  I'url>e<"k  Hcds  of  Kngland  should  be  placed  in  the  lm%c 
of  the  Cretaceous  in>tead  of  in  the  I'pper  Juras(4c  ai*  formerly. 
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are  found  among  the  Meaozoic  mammalia  and  have  already 
bem  worko<l  out  with  considerable  care. 

Prom  each  of  theae  great  primary  stage^t  it  would  at  first 
ap|>ear  that  Home  of  the  mammalia  directly  derived  their  den* 
tal  type,  for  both  the  "  haplodont  "  and  **  triconodont "  crowns 
art»  seen  to-day  among  the  Cetacea.  Yet  there  is  ground  for 
uncertainty  here,  for  as  the  progressive  stages  are  '*  haplodont/' 
"  tricono<lont/'  **  tritubercular,"  so  the  retrogressive  stages  re- 
verse this  order,  passing  from  "  tritubercular  "  back  to  **  tri- 
conodont *'  then  into  *'  haplodont."  Another  view  therefore  is 
that  sucli  primary  forms  have  l)een  secondarily  acquired. 
The  apparently  '*  IrironcMlont  "  lower  molar  of  Tlnflacinns  is, 
for  example,  an  indirect  retrogression  from  a  tritulK»rcular 
ancestral  form.  Again,  among  the  acjuatic  carnivore,  in  the 
series  of  mohirn  of  th«»  Si»als,  the  eared  S^als  and  the  Walruses, 
we  see  the  buikward  stages  from  the  **  triconoilont "  to  the 
"  liapl(Mlont  ;  '*  and  it  i.**  tlierefore  pn»bable  that  the  **  tritul>er- 
rular*  was  the  form  of  molar  |K>iss<»ss4Ml  by  the  rinni|>edia 
wlien  they  diverged  from  iIh»  Kis«*i|>e<lia.  There  is  ronsider- 
able  evidence  that  a  >iinilar  retrogression  has  siniplilied  the 
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niolur  rrown-  <»f  nHMJcrn  Kdeiilat****,  for  it  i*»  now  certain  that  at 
h*a*4t  tlic  <fnivigra<hi  uerr  di^Si't-inhd  from  tritubrrruhir  amvs- 
t4»rs.  th«'  (iuiMHlMiita.  .\gjiin.  am<iiig  tin*  i  etacea.  all  tliriroMc.*«t 
alii*'-,  -tith  a-  /r '//;/.»#// #f I,  an*  tricon<Hlofit,  not  haplodtmt. 
With  lM»th  iliv^r  groups,  therefore,  then*  an*  thrrefort*  tht*  poHj»i- 
bililH"*  t>f  din-i  t  Mr  it(  n'trogn*ssiv<-  origin  of  the  "  trieoncKlont  '* 
m«ilar 

Thi-  uiio  rlainlx  hardly  ext<»mN  to  tin*  *'  tricono<lont  **  stag**, 
wlih  li   i^   typically  **h<»wn  in   the  lower  JuranMc  AtnphUfftcs, 
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Phascolotherium  and  the  later  Triconodon.  It  ia  a  very  signifi- 
cant fact  that  this  type  dies  out  in  the  Upper  Jurassic  It  is 
true  we  find  many  more  recent  "  triconodont "  teeth,  the  lower 
molar  of  Mesonyx  for  example,  which  are  positively  known  to 
be  of  tritubercular  origin.  Richard  Owen  compared  the  lower 
molars  of  Thylacinus  with  those  of  Trxconodoyiy  but  we  have 
found  that  what  appeared  to  him  to  be  similar  cusps  are  not 
really  homologous.  Thus  while  it  is  possible  that  the  ances- 
tors of  some  of  the  modern  haplodont  and  triconodont  mam- 
mals never  reached  the  tritubercular  stage,  it  is  by  no  means 
a  settled  fact.  On  the  other  hand,  excepting  the  isolated 
group  of  Multituberculates  and  the  single  genus  Dicrocyntfdon 
Marsh,  the  molars  of  every  knotvnfoml  maTnmal  from  (he  H^t^e  of 
the  Lower  Cretaceous  luitil  the  close  of  the  Eocene  period  Inar  the  iri- 
tubercular  stamp. 

This  would  appear  to  support  the  generalization  that  all 
mammals  passed  through  the  third  primary  or  tritubercular 
stage,  yet  it  must  be  borne  in  mind  that  all  our  evidence  is 
derived  from  inhabitants  of  fresh  water  basins,  and  that  the 
persistent  haplodont  and  triconodont  types  may  have  been 
living  contemporaneously  in  the  seas. 

But  the  Multituberculates  and  Monotremes,  were  thev  tri- 
tubercular  in  origin?  The  teeth  of  Omithfn'hi/Jirhns  are  k> 
degenerate  and  irregular  that  many  features  of  primitive  form 
may  be  lost;  they  may  quite  as  readily  be  interpreter!  as 
tritubercular  as  multitubercular,  especially  in  the  embryonic 
stage  as  described  by  Poulton. 

It  is  not  diflicult  however  to  establish  the  principle  that  a 
true  multitubercular  tooth  may  spring  from  a  tritubercular 
tooth.  As  pointed  out  elsewhere,  my  friend,  Prof.  J.  A.  Allen, 
directed  niv  attention  to  the  **  multituberculate''  rodents.  A 
comparison  of  Mns^  l)ij>odnmt/s  and  Ptro^pinthus  beautifully 
illustrates  the  stages  between  "  trituberculy  *'  and  **multitu- 
berculy  ''  in  living  types.  The  three  rows  containing  twelve 
tubercles  in  the  later  genus  are  derived  respectively  from  tlie 
"  external,'  *  intermediate"  and  '*  internal  '^  cusps  of  a  st^xitu- 
bercular  hunodont  type  similar  to  the  Ili/racotheri am  molar  on 
a  small  scale.     Tlie  additional  cusps  are  successively  addtn]  to 
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each  row.  Tlius  the  upper  molar  of  Perognathus  is  closely 
analogous  to  that  of  the  Mesozoic  Multituberculata,  especially 
to  such  a  type  as  Tritylodon.  Passing  also  from  the  higher 
Multituberculata  to  the  lower  and  more  ancient,  we  find  fewer 
and  fewer  cusps  until  we  reach  a  "  paucitubercular  "  parent 
form  in  the  upper  Triassic  Microleatea.  Microlestes  itself  was 
not  tritubercular ;  it  had  a  basin-shaped  crown  surrounded  by 
irregular  tubercles ;  this  basin,  however,  was  not  dissimilar  to 
that  in  molars  of  the  Eocene  rodent  Pledarctomya  which  is  ob- 
viously of  tritubercular  origin. 

This  evidence  has  been  recently  reinforced  in  a  most  strik- 
ing manner  by  the  discoveries  of  Professor  Seeley  in  the  Karoo 
Beds  of  South  Africa,  from  which  two'  principal  conclusions 
may  be  derived :  First,  that  TrUylodorij  formerly  placed  with 
the  mammalia,  contains  a  large  number  of  reptilian  characters. 
Since  the  fossil  is  closely  related  on  the  other  hand  to  the  re- 
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Fig.  6.— Trigon  and  Talon.     Mechanical  relations  of  tritubercular  molars; 
also  homologous  and  functionally  analogous  parts. 

maining  Multituberculata,  it  appears  possible  that  we  have  in 
the  Gomphodontia  the  group  from  which  the  Multituberculates 
sprang.  A  study  of  the  dentition  of  other  Theriodonts  in  the 
Karoo  Beds  shows  that  while  Tritylodon  and  Triradiodon  are 
typically  Multituberculates,  others,  such  as  Diademodoni  have  a 
trituberculate  pattern,  exactly  such  a  pattern  as  we  find  in 
certain  Lower  Eocene  mammals.    Altogether  there  is  certainly 
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increasing  support  for  the  writer's  hypothesis,  that  the  multi- 
tuberculate  tooth  is  of  tritubercular  origin. 

2.   THE   EARLY   STAGES  OF   SEXITUBERCULY. 

The  Trigon, — Respect  for  Cope's  priority  should  not  prevent 
our  ultimately  adopting  the  late  Professor  Riitimeyer's  term 
trigonodont  for  the  third  stage,  retaining  the  term  "  tritu- 
tubercular"  as  descriptive  of  the  whole  transformation,  and  as 
peculiarly  appropriate  to  certain  types  of  teeth,  such  as  the 
superior  molars  of  the  lemurs.  "  Trigonodont "  is  most  appro- 
priate because  the  first  step  in  molar  morphology  is  to  identify 
the  "primitive  triangle,"  and  the  term  "tubercular "  hardly 
applies  to  a  lofty  pointigd  cutting  crown.  Our  studies  among 
the  Mesozoic  mammals  have  left  no  doubt  that  the  upi>er  and 
lower  triangles,  or  "  trigon  "  and  "  trigonid,"were  derived  from 
the  reptilian  protocone  by  the  addition  of  lateral  cusps.  The 
mechanical  perfection  of  this  type  consisted  in  the  fact  that  the 
lateral  cusps  were  developed  upon  or  shifted  to  the  outer  side 
in  the  upper  molars,  and  to  the  inner  side  in  the  lower  molan», 
thus  producing  an  interlocking  "shear."  The  "trigon"  was 
essentially  a  cutting  apparatus,  so  perfect  that  many  mam- 
mals retained  it  without  further  evoluiton.  Thus  ChrijMochltjrls, 
the  little  Insectivore  of  the  Cape,  presents  a  fine  exani[»le  of 
this  type,  j)ersistent  in  its  molars.  (See  Figure  4). 

The  Talon. — But  in  the  great  majority  of  trituberculates  the 
"talon  '  was  added  as  a  crushing  apparatus.  It  invariaMv 
appeared  first  in  the  lower  molars  (where  we  may  distinguish 
it  as  the  "  talonid  ")  and  pressed  into  the  basin  of  the  suj^erior 
"  trigon."  At  first  it  was  a  mere  spur(hypocone)  as  in  AiHpfii- 
thn'inm  or  in  the  existing  Of/rocAA/m  (allied  to  ('linjs'^rltfnris)^ 
but  between  the  Jurassic  and  I  pper  Cretaceous  perio<ls  the 
talonid  widened  into  a  basin-like  shelf  supporting  an  outer 
cusp,  tlie  "  hypoconid  ;"  an  intermediate  cusp,  the  "  hyj>ocon- 
ulid,"  and  an  inner  cusp,  the  '*  entoconid."  Thus  we  find 
in  the  majority  the  Upj>er  Cretaceous  (Laramie)  and  Puerco  or 
lowest  Eocene  mammals  that  tlie  lower  molars  bear  six  cusps: 
the  above-mentioned  three  on  the  talonid  and  three  on  the 
trigonid  (protoconid,  paraconid,  metaconid).     With  these  six 
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cusps  the  equipment  of  the  lower  molar  was  complete,  and  it 
was  ready  for  transformation  into  the  molar  of  a  primate,  un- 
gulate or  carnivore,  as  the  case  might  be. 

But  why  notice  such  a  detail  as  the  posterior  intermediate 
cusp  or  hypoconulid  ?    Because,  to  give  only  two  reasons,  this 
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Hit  7 —lliYirTJt  AM»  Mi<iiA«(t<Ai  lltiTt»tY  i»r  Tilt  Molar  Clir*. 
A.  Hr|>(ilimn  »(airi»,  llmpliMloni,  IVrmian  It.  rruCodonl  Mairr  iPnrmnihmum  ) 
Tna^«i«*.  ('  Trirt»ti(Ml<»fit  ftU^rv  AmpitUrfitt  .  I)  Trtluben*uUr  »U|pt  .S^o/n- 
oMhrrttim  .  /-.'  TriltilirirtiUr-tijbrrrtjId  MrtoriAl,  Ix>«rr  JuraaMr.  F  Tht 
Mme,  ill  1  I 'I  XT  Jnrmm'u.  H.  The  Niiur,  in  I  |»per  C>HafcV«itM  //  Tbr  Minir, 
|^le^t•<^,  I>owrr  fUxctie.  /  Sr\UiiU>rrtjlar-«riitulirrrulmr,  I'oerco.  J  Sell* 
tubrn-ular-<|iuidritubentiUr,  WahMitrh. 

cMHp  pltt\>  iin  iiii|H)rtiint  ruh*  in  the  ungulat^^  ;  it  is  invariably 
present,  «»X(Mpt  [Nrluip*«  in  tin*  <  orypho<lon.%  and  forms  the 
third  lubr  of  tlu*  hii*t  lower  molar,  which  is  thus  proved  to  be 
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a  priaiitive  character.  Agaio^  it  is  found  throughout  all  the 
Primates,  and  although  seldom  availed  of,  this  cusp  constitutea 
an  important  and  distinctive  character  as  between  the  differ- 
ent races  of  man.  Its  extreme  antiquity  is  appreciated  by  few 
anthropologists,  and  at  the  present  time  it  is  degenerating. 
(See  Figure  8). 
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Fig.  s. — Epitomk  of  the  Evolution  of  the  Human  Molar  Teeth. 
1.  Reptile.     2.  Dromatherium.      3.  Microconodon.     4.  Sp«lacotheriiim.      h, 
Aniphitherium.      0.   Miacis.      1-^.  Anaptomurphu^.      M^Vl.    Varioiu  Primaus 
11-12.  Homo.     A  succestuon  of  molar /yp^n,  Dot  of  aDcefttral  t7i>e8. 

While  tliese  changes  were  taking  place,  the  upper  molar? 
remained  comparatively  stationary  in  the  persistence  of  the 
simple  trigon,  up  to  the  close  of  the  Cretaceous  period,  the 
main  change  being  a  depression  of  the  level  of  the  trigon.  All 
three  cusps  in  some  groups  were  depressed  from  the  high 
secodont  to  the  low  bunodont  level.  In  the  majority  of  the 
carnivorous  types  we  tind  that  only  the  protocone  was  de- 
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prettied  and  that  the  pair  of  outer  cuspf ,  paracone  and  meta- 
cone,  peraisteil  on  their  high  primitive  level ;  the  crown  being 
thus  prepare<l  for  the  transfonnation  into  the  true  "  sectorial." 
But  in  the  omnivorous  and  herbivorous  types,  all  three 
cusps  are  depressed  and  the  up|>er  molars  always  increased 
their  crushing  area  by  the  addition  of  a  heel  or  *' talon/'  ex- 
actly analogous  to  that  previously  developed  upon  the  lower 
molars.  As  is  well  known,  this  "hypocone"  is  an  upgrowth 
from  the  cingulum  and  its  typical  mode  of  development  is 
well  shown  in  the  Primates  (Fig.  9).  While  this  was  going 
on,  the  trigon  was  also  supplementing  its  bunodont  equipment 

P#  m*.  f^         ^^  P»  m§.  p§  mf. 
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Hg.  0. — 8«ip«Hur  moUm  of    Primat^i.    Aiui|>toin<>rphut  to  Hooks  tbowing 
•ToluUoo  of  hyptfconr,  hy,  from  the  cingulum. 

by  the  addition  of  the  little  interme<liate  cusps  ''  protoconuk*  ** 
and  **  nietiiconule.**  These  always  ap|H*ar(^  where  the  "  tal- 
onid  "  abuts  against  the  "  trigon.'*  TIium.  Anally,  the  up|>er 
molar,  like  the  lower,  was  provide<l  with  six  cus|)S  an<l  l>oth 
were  ready  to  tliverge  into  any  ungulate  f<»rni. 

All  thene  foregoing  stages  |>ersist  and  may  be  readily  stud- 
ies! an<I  verifuHl  among  some  of  the  living  marsupials,  insecti* 
voros,  lemurs  and  monkevs,  and  can  Ik*  seen  in  anv  well- 
equipped]  ost«H)logical  musiuim  almi]«t  as  well  a^  among  the 
fosiiil  series. 

THK    NOMKN*  LATl  Rl   OF  THK   MOLAR   CUSfS    AKD   rRK?*TS. 

The  syst4*m  pro[M>siKl  by  the  writer  tome  years  ago  has  now 
\)evu  adopted  by  many  of  the  American,  Knglish  and  (lerman 
writ4«rs  who  are  studying  the  foaail  series.  It  is  based  u|»on 
simple  principles  : 

P  The  t4)rmination  **  -erne  **  is  emplojred  for  all  the  primary 
central  cusps  derived  from  the  crown  of  the  tooth,  while  the 
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diminutive  -conule  is  employed  for  the  smaller  "  intermediates  " 
or  cuspules. 

2**.  All  peripheral  cusps  or  elements  developed  mainly  from 
the  cingulum  or  external  borders  of  the  crown  are  distiQ- 
guisbed  as  -^yl&i  ("  pillar  "  or  "  buttress  ").  The  only  exception 
is  the  "hypocone,"  which,  while  arising  from  the  cingulum, 
soon  takea  its  place  upon  the  crown. 

3°.  The  crests,  transverse  and  longitudinal,  arc  always  com- 
posed  of  two  or  more  cusps  and  styles,  and  are  distinguished 
by  the  termination  -loph. 

4°.  The  prefixes  "proto-,"  "para-,"  "meta-,"  "hypo-,"  "ento-," 
etc.,  refer  back  to  the  primitive  position  or  order  of  develop- 
ment  in  the  triconodont  and  tritubercular  stages. 

5°.  The  sufBx  -id  is  employed  arbitrarily  to  distinguish  the 
elements  of  the  lower  molars  from  those  of  the  upper. 


Fig.  10, 


Tlic  use  iif  the  tt'rms  "  trigoii  "  and  "  talon  "  for  tlie  tutting 
jiii<l  iru>hing  rfpions  of  the  irowii,  respectivuly,  is  espetinlly 
adviuilagooas  auiniin  tlu-  tlio  ujiper  Mcsozoic  and  lower  CiitiiO' 
zuii.'  uiarnniiil.-i.  wliere  it  is  lU'Cossiirv  to  refer  constantly  to  the 
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relation**  of  tho  up|>er  and  lower  crowns  in  apposition,  as  in 
the  evolution  of  the  sectorial  and  Iopho<lont  types.  As  to  the 
form  of  the  cusps,  we  pass  from  simple  pointed  cusps  to  three 
well  known  modes  of  nxHlitication  to  which  the  adjective 
"  bunoid,**  ••  lophoid/'  and  "  s^denoid  "  may  be  applied.  A 
combination  of  these*  terms  gives  us  a  |>ermanent  system  of 
distinguishing  the  complex  forms  of  ungulate  molars  from 
each  other,  by  referring  first  to  the  form  of  the  protocone; 
8e4*ond,  to  that  of  the  outer  paracone  and  metacone.  Thus  in 
Pnlfrnfyopn^  as  the  protocone  is  bunoid  and  the  outer  cus|>8  are 
sidenoid,  the  crown  may  Imj  distinguished  as  **  buno-seleno- 
dont.**  In  Pahtotheriiini  the  protocone  is  **  lophoid,'*  and  it  may 
l)e  ilescribiMl  as  •*  lopho-selemxlont."  HUinttctron  is  truly 
**  lophodont,**  f«ince  all  its  six  cusps  are  **  lophoid."  These  are 
pn-ferabic  to  the  tenns  *•  tapirodont."  "symbonMlont/' "  bath- 
moilont/'  **  loxoloplnnlont/'  et<*..  propos^Ml  by  Coikj,  lK»cause 
the  latter  are  iLssociati^l  with  generic  ty|H*8. 

THK    KVOMTION    OF    THK    INCilLATK    MOI.AR. 

Thf  fact  of  derivation  of  all  ungulate  molars  (ex<vpting  in 
the  Ambly|MMla)  from  .M.»xitubrrcular  up|>er  and  lower  crowns, 
leads  u**  to  look  sharply  for  traces  of  these  six  tul>errles  from 
the  primitive  plan  of  E^pnAinjnnia.  These  six  cusps  are  altni»8t 
invariably  found  in  the  upper  molars  of  lM>th  perisscxlartyls 
and  artiodaetyls  up  t4»  the  middle  of  the  KcK'ene  [K*ri«Nl.  as  ty- 
pified in  Ilifnirnthrrium  and  Hmmtoni'tn  or  I>irh*tlninr.  In  the 
!ow(*r  mcdar  tin*  trigon  losi^s  the  '*  paraconid  *'  and  the  tal(»n 
\tm^  the  "  hypoconuliil,"  the  latter  i>ersisting  <inly  in  the  la>t 
molar  as  the  **  thin!  IoIk*."  This  lo?^s  was  accompanied  by  the 
coinjdete  transformation  of  the  lower  molars  from  the  **  »«hm>- 
dont  '"  to  thf  <*oniparative  *•  bun<Mlont  *  ty|K»,  as  elbTted  in  the 
lowering  <»f  the  •*  trigi»nid  "  to  the  htvel  of  the  "  talonid."  This 
is  exeinplilitMl  in  the  steps  lH*tw<*<5n  the  first  and  third  molars 
of  tin-  creodnnt  genus  iltoriM  (Fig.  h).  In  a  side  view  of 
all  eiirly  nngula!**  molar^,  such  as  Htjri truth rn*ffn,  we  M»e  that 
the  •'  trig'»iiid  "  i-  -till  the  highest  |K>rtion  of  the  crown.  In 
the  ungulate-,  unlike  the  carnivores,  all  thrtN*  molars  were 
Atrect«>d   -itnultan«M»u«*ly.       An  exactly  similar  levelling  pro- 
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ce8S  can  now  be  observed  in  a  comparative  series  of  recent 
Lemurs  and  Monkeys.  To  summarize  the  five  steps  toward 
the  establishment  of  the  ungulate  primitive  type :  the  addition 
of  the  lower  talonid,  the  lowering  of  the  cusps  of  the  upper 
trigon,  the  addition  of  the  upper  talon  and  simultaneous 
lowering  of  the  lower  trigonid,  the  loss  of  tlie  paraconid  and 
hypoconulid.  By  these  changes  the  cutting  was  transformed 
into  the  crushing  type.  The  development  of  the  talon 
necessitated  the  loss  of  the  "  paraconid,"  for  they  both  occupy 

the  same  space  when  the 
jaws  are  closed ;  the  stages 
of  this  gain  to  the  upper 
molar  and  loss  to  the  lower 
are  well  shown  in  the  species 
of  Euprotogonia. 

All  these  changes  belonged 
to  the  constructive  period 
and  took  place  presumably 
before  the  great  divergence 
of  the  ungulate  orders  began; 
or  it  may  have  been  partly 
due  to  paralellism  or  homo- 
plasy,  because  we  find  that 
the  molars  of  Thn^gonolesfes, 
T^.      n     n  rn  the    earliest   known   artiod- 

Fig.    11. — Premolar    Terminology,  .     «."v»  *     M,*w*vrxA 

PROPOSED  BY  Scott.     Primitive  Ungu-  actyl,  are  tritubercular.  Some 

late  Types.  Fourth  upper  premolar  and  groups,  SUch  as  those  tO 
arst  molar  of  A,  Euprotogonia,  and  B,  which  Corypliodon,  Uintather' 
Hyracotherium,  .  j     t^     •   j     l        i_    i 

^  lum  and  FeriptychtLS  belong, 

built  up  their  whole  molar  structure  upon  the  tritubercular 
or  trigonal  basis. 

From  this  point  onward  dated  the  period  of  "  moderniza- 
tion." An  important  legacy  of  the  old  triangular  form  was  the 
oblique  arrangement  of  the  outer  and  inner  cusps  parallel  with  the 
sides  of  the  primitive  triangles.  Thus  all  the  primitive  crests 
developed  upon  these  cusps  were  oblique  and  not  directly 
transverse.  The  main  features  of  modernization  upon  which 
we  must  now  closely  direct  attention  are : 
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1  °.  The  addition  of  one  or  more  peripheral  cusps  or  "  styles  " 
as  upgrowths  from  the  cingulum.  These  reached  their  most 
extreme  development  in  the  /i/tnV/zr.    (See  Fig.  10.) 

2*^.  The  |K»rsistonce  or  degeneration  of  the  cingulum  at  cer- 
tain |>oints,  for  ail  primitive  molars  are  completely  invested  by 
a  broad  cingulum. 

3^.  The  modelling  of  the  cusps  into  the  "  bunoid/*  **  lophoid" 
or  **8elenoid  "  form. 

4'^.  The  metatrophic  or  unequal  growth  of  the  cusps,  espe- 
cially as  affecting  the  external  pair,  protocone  and  metacone, 
in  the  up|>er  molars. 

5*^.  The  shifting  of  the  cusps  from  their  primitive  position 
U|K)n  the  crowns. 

V)^.  The  shifting  |>oint  of  union  of  tliesi*  transverse  cresta 
with  the  external  crest. 

The  differential  features  of  the  development  of  ungulate 
molars  all  group  around  these  six  heads.  If  we  were  examin- 
ing  an  iMoIatinl  molar  tooth  from  the  lower  Eocene,  the  first 
step  would  be  to  l<x:ate  its  primary  cu^^ps  and  then  note  its 
divergence  as  ti*}*le<l  by  the  al>ove  differentia.  We  would  then 
be  in  a  |H)Mition  to  make  a  conjecture  an  to  the  series  in  which 
this  molar  belongeil — as  no  two  series  an*  mo<line<l  similarly 
in  all  these  res|>ects.  Yet  the  prevailing  metluHl  among  many 
[mlieontologists  is  to  pass  lightly  over  most  of  the  differentia 
and,  for  example,  group  widely  divergent  forms  under  the 
Lophufdontiiht  as  if  in  th<M*onstitution  of  these  dense*  enamelled 
ti*<ftUi*f  nature  could  lightly  pass  from  one  to  another. 

A  few  w(»r<ls  now  upon  the  secondary  **  styles.**  Their  func- 
tion is  evidently  to  increuM*  and  elaborate  the  crushing  surface 
of  the  crown.  In  Phniacifftu*  the  first  to  ap|>ear  is  the  **  raeso- 
style  ''  lK*twi*t*n  the  paracone  and  mctiicone,  but  this  genus  was 
on  a  side  linr  of  the  (ondtjlaiihra.  In  all  true  |H*ri8S<Klac*tyls 
and  arti<Nlartyls,  the  first  |>eripheral  cusp  to  ap|HMir  is  the  an* 
tem-extemal  buttress  of  the  up|>er  molars,  which  we  call  tlie 
**  imrastyle/'  since  it  adjoins  the  para(x>ne.  The  ••  mesostyle  ** 
ap|M*arN  later,  and  only  in  thosi*  ungulatt*?*  in  which  the  {»ara- 
cone  and  metacom*  are  moulded  into  crescents.  Thus  the 
lower  Ivicene  lli/raci»(hrrinm  doe«  not  exhibit  this  cusp,  but  it 
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appears  as  h  distinctive  feature  of  the  middle  and  apper 
Eocene  Padijfnolophtu  (Orohippus).  The  meso»tyle  wasstrongly 
developed  in  all  the  selenodont,  buno-selenodont  and  lopho- 
selenodont  types,  such  as  the  Artiodactyla  and  Menitcotherivm, 
Chalicolfterium,  Palxotifops,  the  paUeotheres  and  horses.  Look 
at  an  upper  molar  of  Merychipput  and  see  what  an  important 
rflle  these  styles  play  (Pig.  1).  Firht,  we  observe  the  "para- 
style"  and  "mesostyle,"  next  most  important  is  the  "hypo- 
style,"  which  develops  near  the  hypocone  upon  the  posterior 
cingulum  of  Mesokippus  and  Anchitherium  and  finally  com- 
pletes the  border  of  the 
"  aoterjor  fossette "  or 
cement  lake.  The  horse 
molar,  by  the  way,  furn- 
ishes the  best  illustra- 
tion of  the  value  of  trac- 
ing back  the  various 
portions  of  the  crown 
to  their  birth-place  in  '' 
the  'primitive  crown  of 
Htfracotherium.  Every 
turn  in  this  labyrinth 
of  folds  is  tlius  made 
perfectly  clear.' 

A  corresponding  set 
of  styles  grows  \i]>  on 
the  lower  molars,  ami 
it  is  very  easy  to  locate 
them  with  refereiiee  to 
the  reeiprocul  upjier  set 
if  we  simply  kei 
mind  the  fact  Unit 
throughnul  tlie  whole  course  of  development  the  elements  of 
each  trifiiuiicl  are  plueed  just  in  front  of  ill  ate  of  the  corre- 
sponding; tri^oti,  that  i:<,  llie  protoconid  and  nietjiconid  lit  just 


Fig.  li— Thk  IIi.;hest  Devei  oinLsr  .* 
?rvi.Es.  A-  Upper  molar  of  lIoncH,  Am-killifi 
and    /;.   M' r^cbifl""- 
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in  front  of  the  pamconc  and  protocone,  as  shown  in  the  dia- 
gram (Fig.  G).  Thus  the  inferior  entostjrlid  is  developed 
near  the  entiKronid,  while  the  superior  hy|)Ostyle  deveIo|>8  near 
the  h y|H>rone.  Tlie  tirst  of  the  inferior  styles  to  develop  is  the 
'*  ineta!*tyle,"  a  reiluplication  of  the  metacone,  the  well  known 
"  a-a  "  of  Kutimeyer. 

In  all  uiigulat€>s  in  which  the  ''  mesostyle**  is  develo[>e<l  the 
external  cusps  remain  of  the  same  size.  In  the  tapirs  no 
"  niesostyle  *  ap|H»ars,  yet  these  cusps  are  symmetrical ;  but  in 
the  rhintK^orosex,  which  also  lack  the  mesostvle,  the  first  fact 
to  note  is  the  asymmetrical  growth  of  the«<e  cusps;  the  meta- 
rone  is  elongaUMl  wliih*  the  paracone  is  reduceil  and  crowded 
up  a^ain>t  the  para.Htyle.  This  |Kiint  was  observed  hy  Co|h*  in 
seeking  for  a  definition  of  the  Khin(M*erc»tidft  in  IhTfj,  The 
rhino4*t»rotine  molar,  whether  of  litjrachi/us,  AmomnUm  or  Acer* 
iithiTium,  has  the  further  distinction  that  it  is  the  only  ty|H*  in 
which  a  complete  ectoloph  is  formed,  and  secc»nd,  as  (\i|>e  has 
already  obs4»rved.  the  asyuunetry  of  the  external  cus|is  is  em- 
pha**i7.4*<l  by  the  tlattene<l  meta<*f>ne  and  conic  para<*one.  Fig- 
ure 2  ilhn*trat4»s  also  the  thrtM»  projections  fmm  the  f*ctol<»ph, 
protfdoph  and  metaloph,  namely,  the  **  crista,"  **  antecrcH'het  " 

and  "eroihet.*'  These,  with  the 
three  •*  fos8i»ttes "  fornxMl  bv  them, 
were  nottnl  and  namtnl  bv  C'uvier. 
and.  as  shown  by  Falcon«T,  Flower, 
I.ydekker  and  others,  an*  of  gn^at 
s|K»cifie  value/      We    have  already 

^Hi^' '  ttlf^^        "^^^'^  ^''^^   Cuvier's   term  ''  f«>iwtte  " 
^^^^        ^flm^P        may  Ik*  substitut^tl  for  the  '*  cement 

lakes"    in   the  honM*'s    molar.     The 
Kiif    i:i     r*iii  M'»i4«H        terms  formerly  adoptinl.  or  pro|NifM»d, 
IVimiiivr   .Sv./ ./.M.    .ml       |,y  Lydekker\  after   Knglish   UMige. 

atiil  tlioM*    in   <i«Tman  and   rrench 
usage,  hiivr  iiiri'iidy  Ikm-u  given  in  tli«*  Table 


'A*  |M.itit«<l  iMit  1>T  I  ;ti|fkk«*r.  thr  writrr  miaiAWmlT  trmn*|Mi*r4i  \\%rmm  lrrtii« 
*  "**i«ftiik  UlMii«arr<*iiil.i  "  I'll.  lniiit*ft 
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There  is  another  line  of  perissodactyls  in  which  the  meta- 
cone  is  flattened  but  not  elongated,  and  no  complete  ectoloph 
is  formed.  I  refer  to  the  little  Wasatch  genus  Heptodon  (which 
Cope  has  erroneously  placed  in  the  ancestry  of  Ilt^rachyug), 
also  Hdaleies  of  the  Bridger,  an  undoubted  successor  of  Hepio- 
don,  which  Marsh  was  wrongly  led  to  consider  an  ancestor  of 
the  Tapirs.  The  molars,  studied  by  our  six  differentia,  are 
found  to  differ  from  those  of  the  rhinocerotine  Hyrachyus  by 
the  incomplete  ectoloph,  also  by  the  shifting  inwards  of  the 
metacone  and  consequent  shortening  of  the  metalopb.  In 
looking  about  for  molars  with  similar  differentia,  we  find 
those  of  the  true  Lophiodon  of  Europe,  L,  isselenscy  for  example, 
stand  nearest. 

Now,  how  shall  we  distinguish  the  early  Tapirs?  First, 
there  is  no  mesostyle  ;  second,  the  paracone  and  metacone  (as 
observed  by  Cope)  are  both  conic  and  symmetrical ;  third,  a 
feature  of  great  imi)ortance,  apparently  unnoticed  hitherto,  is 
that  the  protoloph  and  metaloph  spring  from  the  anterior 
bases  of  the  paracone  and  metacone,  and  not  from  near  the 
apices  of  these  external  cusps  as  in  all  molars  of  rhinocerotine 
affinity.  We  find,  as  a  general  law,  that  where  the  external 
cusps  are  symmetrical  as  in  Palaeotheres,  Horses  and  Tapirs. 
the  transverse  crests  always  arise  in  front;  where  they  tend  to 
asymmetry  as  in  Helaletes,  Lophiodon  and  Rhinoceros,  the 
crests  tend  to  rise  from  or  near  the  apices. 

Enough  has  been  said  to  make  clear  the  new  method  of  pro- 
cedure in  the  analysis  and  discrimination  of  early  ungulate 
molars.  Let  us  apply  this  form  of  statement  and  description 
to  the  aberrant  lower  Wasatch  genus  ilcniscothcrium  as  a  re- 
sume : 

Ipprr  Molars,  buno-selenodont ;  paracone,  metacone  and 
protoconule  selenoid  ;  metaconule  reduced,  lophoid,  united 
with  hypocone;  a  large  parastyle  and  mesostyle.  Loutr 
Molars,  seleno-lophodont;  metaconid  reduplicated  by  metasty- 
lid.  We  find  that  a  siniilar  analysis  may  be  given  of  Chalioj- 
theriiuny  excepting  only  **  protoconule  reduced."  It  is  thus 
suggested  tliat  Meuiscothcrimn  may  be  related  to  Chalicothrr- 
ium. 
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This  molliod  may  be  suminRriEed  a«  follow!):     Ixwk  for 

trncos  of  primititv  ancestral  structure  in  the  fomi  and  position 
ofthecu9|M.  Second,  de- 
terni i no  the  d i verjien t 
form,  position,  projkortions 
and  relations  of  the  cus|«. 
Third,  determine  the 
secondary  cusps,  crests 
and  fnldings,  their  fomi 
and  rolntiuMs.  Kinally,  let 
n!<  turn  to  a  wholly  dilfer- 
t  nioliir  tyi>e  and  ex- 
line  the  complex   and 

alxTriLnt  inolnn<  of  Corifphnd'nt.      Can  we  establish  iiny  homo- 

togit-s  bftwei'n  il^  detnonts  and  (hose  of  any  of  the  ungnliites 

we  hnve  \n-rn  cmiHiiifrinK?     Fortunately  wo  are  partly  giii<led 

by  the  nmlurnf  ihc  I'm-rco  »..•■.-.     ,_^__^^ 

fji-nns   {''nil'Jnmffl'i    I  tijie, 

whirh  is  even  oMer  than 

th.rC..rypho.lon-     ThiM- '""- 

mir   key   to  tht-  nm-t'silral 

or  priniilivf  foriii,  and  iiv 

ilMnid  r<>|ie  ha.>«.wi- think,   '" 

rjfthllv     interpreted     the 

homolotii.--   ..f   th.'   Tory-     ' 

phixlon     inohir    flcnwnlx. 

\V<'  lirst  note  thiit   naliin- 

h-i-   h.n-.-vo!vi'd  a  loplio-       ^ 

d'>ril  crown  frmn  tin- tritu- 

brn-ularorlriK il  bani^ 

for    tti.T.-    1-    no  ili-'iin.t 

tnlon  or  liv|-Moni'  i-x.-cpt  " 

in  ibi-  nni'tiK'  form  .)/■ 


no,.ar 


-ivl. 


iipr 


ha- 


Mi  proi 


I  pair 
ilinp. 
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conule  and  suggesting  an  incipient  protoloph.  The  selenoid 
external  cusps  of  this  type  suggest  a  comparison  with  the 
lopho-selenodont  perissodactyls,  and  we  are  able  to  reach  the 
following  result. 

In  a  large  series  of  Coryphodon  molars  we  see  first  that  the 
protoloph  is  formed  of  the  protocoue,  protoconule  and  para- 
style,  exactly  as  in  the  horses.  Unlike  the  horse  (Anchitber- 
ium),  the  ectoloph  is  more  or  less  detached  from  the  protoloph, 
but  the  examination  of  a  large  series  of  specimens  in  the 
American  Museum  and  Cope's  collection  convince  us  that  it  is 
composed  of  the  same  elements  as  in  Anchitfierium,  namely, 
the  paracone,  which  has  almost  lost  its  crescentic  form,  the 
mesostyle,  which  is  much  less  prominent,  and  the  metacone, 
which  is  still  crescentic.  This  enables  us  to  describe  this 
molar  as  follows :  It  is  of  buno-selenodont  origin  and  has  a 
complete  protoloph  and  ectoloph,  bid  no  metaloph.  Its  homo- 
logies with  the  elements  of  the  Anchitherium  molar  are  clearly 
shown  by  a  comparison  of  Fig.  12  and  Fig.  15.  This  illus- 
trates again  the  necessity  of  starting  upon  the  trigonal  ha^is 
instead  of  upon  the  basis  of  two  lobes,  as  in  the  work  of  French 
palaeontologists.  In  his  ''  Enchainements  du  Monde  Animal/* 
Prof.  Gaudry  has  admirably  worked  out  the  upper  molars  of 
the  perissodactyla  and  artiodactyla  from  the  sexitubercular 
stage  onwards.  He  divides  the  tooth  into  two  lobes,  a  **  pre- 
mier lobe,"  including  our  protocone,  protoconule  and  paracone 
and  a  '*  second  lobe"  including  our  hypocone,  metaconule  and 
nietacone.  All  subsequent  authors  in  France  follow  this  sys- 
tem, which  indeed  works  well  for  one  group.  But  what  we 
need  now  is  a  system  which  will  a{»ply  not  only  to  all  groups 
of  ungulates,  but  to  unguiculates  as  well,  so  that  when  we 
reach  the  upper  Cretaceous  borderland  between  unguiculatt'S 
and  ungulates  we  can  employ  the  same  set  of  terms  and  the 
same  basis  of  description. 

I  can  only  conclude  by  expressing  the  conviction  that  the 
tritubercular  theory  of  Cope  rests  upon  such  conclusive  evi- 
dence that  its  universal  adoption  as  the  key  to  the  interpreta- 
tion of  all  molar  teeth  cannot  be  long  deferred.  It  is  one  of 
the  chief  anatomical  generalizations  of  the  present  century. 
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BIOLOGICAL  STUDIES  IN   MASSACHUSETTS. 

NO.  3. 

By  George  C.  Whipple. 

geoguaphical  distribition  of   microscopk  al  oiutani>m^. 

The  geograptiical  distribution  of  tlie  various  inicrosco{»ital 
organisms  is  not  only  an  important  subject,  but  it  is  an  ex- 
tremely vexatious  one.  A  great  deal  of  study  has  been  given 
to  it,  but  we  are  yet  very  far  from  understanding  this  as  well  a< 
other  laws  governing  this  kingdom.  Why  it  is  that  these  organ- 
isms grow  vigorously  in  one  pond  and  are  at  the  san)e  time 
absent  from  a  neighboring  one  where  the  conditions  are  appar- 
ently as  favorable,  or  why  it  is  that  they  suddenly  apjn^ar  in 
ponds  where  hitherto  they  have  never  been  seen,  we  are  unalde 
to  say.  Solution  of  these  j)roblen)s  can  only  beaccomplishe<i  bv 
long  continued  ol>servation  and  experiment,  and  by  the  work- 
ing out  of  the  life  history  of  each  particular  organism.  The 
following  statistics  are  of  some  value  in  connection  with  this 
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8uljj«ct  as  they  show  the  relative  ahuiidance  of  the  different 
classes  of  orgainsms  in  some  of  the  imjM^rtant  surface  water 
supplies  of  Massachusetts,  together  with  some  of  the  elements 
of  tlH»  siinilarv  chemical  analvses. 

For  the  pur|K>8e  of  this  rompari^on  'u  ponds  and  res^TVoirs 
wer«'  st»li»cted  where  monthlv  examinations,  both  chemical  and 
biolojjical.  Inive  Imtu  carriinl  on  for  a  numl>er  of  years  by  the 
Stale  Board  of  Health.  The  results  of  these  examinations  were 
carefully  studi«»<l  and  the  [>onds  (which,  for  convenience,  we 
may  ron**ider  to  includi*  lakes,  ponds  and  storage  reservoirs) 
divi<h'd  into  groups  as  shown  in  Table  4. 

TIh'  tir>t  two  coluinn.««  in  this  table  give  the  names  of  the 
|K)nds  and  tht*  citif*»  whiih  tln^y  supply.  The  thin!  gives  the 
<lepth  of  tin*  |>ond,  whither  shallow  or  de<»p.  The  next  four 
columns  ^how  tin*  relative  abundance  of  the  four  most  impor- 
tant cla^^M^s  of  organi-iins.  namely,  l>iatonuiceie,  Chlorophyceie, 
(\van«»phyrea-  and  Infusoria.  The  four  grou|>s  are  charac- 
teri/(Ml  as  follows:  and  tin*  group  t4>  which  each  pond  Udongs 
is  indi<*ated  bv  a  numbtr. : 

iiroup  I.  Number  of  organisms  often  as  high  as  1000  jwr 
v.  r. 

tiroup  II.  Number  of  organi^^mn  only  <H*casiomilly  as  high 
as  1(KH»  p«»r  <•  e. 

tiroiip  III.  Numb«»r  of  orgiiiii<*mH  ordinarily  lK»twiM*n  MH^i 
and  .'•M»  p«.r  e.  c. 

<iroiip  IV.   Numln'r  of  organisms  in'Ver  ab»>ve  1<K)  \h*t  e.  c. 

TIh"**-  tiguH's  n-fer  not  to  tin*  numl>i*rs  pn*s4*nt  in  the  aver- 
age Hiitiiple  of  Wiit4>r.  but  t4i  the  numlH*rs  during  the  s(»as4>n  of 
maximum  growth.  The  boundari<*s  of  the  groups  were  not 
sharply  dctincd,  and  in  a  numb«*r  of  eas«*s  it  was  hard  to  tell 
uliftlier  a  pond  **hould  U*  elasM'd  in  grfMip  II  or  III.  The 
la-t  ti\e  rolumn.s  show  the  |Mind*4  divide4|  int4i  elass«>*i  ac- 
i'oriliiig  to  Moiue  of  tli«*  elciiwnts  of  tilt*  ehemieal  analy!<is, 
natii*  ly.  r'»|or.  rxe«-"><*  tif  chlorine,  hardness, albuminoid  ammo- 
nia <  itt  '*obiti*»n).  fr«-«-  ammonia  and  nitrati*?*.  In  earh  cas4* 
four  I  la-'M*'.  ai«'  given,  division  IxMiig  madr  arconling  to  the 
Kdi«'dul*-  ^ivtti  at  the  bottiim  of  tin*  tabl«'. 
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If  we  consider  the  ponds  with  reference  to  the  growths  of  or- 
ganisms, we  obtain  from  the  above  table  the  following  sum- 
mary: 

Tabl£  No.  5. 


Group 

Number  of  Poiub  and  Beinoini 

Number  per  c.  c. 

Diato- 
mace«. 

Chloro-          Cyano-        i-,*..—*. 

I 

II 
III 
IV 

Often  »boTe  1000  per  c.  c. 
OccasioDftllj  above  1000  per  c.  c. 
I'Kuallj  betweeo  lUO  A  500  per  c.  c. 
Below  100  per  c.  c. 

34 

8 

19 

6 

5                       7                        • 

11  10                       7 
29                     H                     » 

12  22                        7 

From  this  it  appears  that  the  Diatomaceje  are  the  organisms 
most  commonly  found  in  large  numbers.  There  are  24  ponds 
(42  per  cent  of  the  ponds  considered)  which  often  have  these 
organisms  as  high  as  1000  per  c.  c,  while  in  only  6  (11  per 
cent)  are  they  always  below  100  per  c.  c.  The  Chlorophyce» 
are  not  often  found  in  great  abundance,  though  many  ponds 
contain  them  in  moderate  numbers.  Only  5  ponds  (0  j>er 
cent)  have  growths  of  1000  per  c.  c,  while  29  (70  per  cent) 
have  growths  of  from  100  to  500  per  c.  c.  The  Cyanophyceit 
are  not  as  common  as  the  Chlorophycea;,  but  where  they  do 
occur  tlieir  growtli  is  usually  greater  and  tliey  cans**  inort- 
trouble.  There  are  7  ponds  (12  per  cent)  that  commonly 
have  growths  above  lOOn  per  c.  c,  while  in  22  (.*>0  per  cent) 
they  are  never  above  100  per  c.  c.  The  Infusoria  are  some- 
what more  abundant  than  either  the  Chlorophyceie  or  (yano- 
phyceie.  8  ponds  (12  per  cent)  often  have  growths  above  1<K>> 
piT  c.  c. ;  35  ponds  (<)0  per  cent)  have  growths  between  IW 
and  500  per  c.  c. 

From  Table  4  it  also  appears  that  28  ponds  (49  }»er  cent) 
often  have  high  growths  of  one  or  more  of  these  classes  of  or- 
ganisms at  one  time  or  another  during  the  year.  Such 
growtlis,  except  in  the  case  of  certain  diat<)ms,  are  almost 
ahvavs  noticeable  and  freciuentlv  are  verv  troublesome.  In 
st»venteen  ponds  the  l)iat(»maceie  alone  reach  liHH)  j>or  c.  c.  ; 
in  i)\\v  pond  the  Cyanophyceie  alone;  and  in  three  |K)nd8  the 
Infusoria  alone.     One  pond  has  high  growths  of  Diatomacetv, 
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Chlorophyceie  and  Infusoria;  two  of  Diatomacea',  Chloro- 
pliycea'  and  C'vanophycea* ;  two  of  Diatomacea?,  Cyanophyceffi 
and  Infusoria.  In  two  ponds  all  four  clashes  are  found  in 
large  numbers.  There  is  but  one  pond  where  tlie  organisms 
never  ri.se  al>ove  100  |ver  c.  c. ;  there  are  sixti^en  where  no 
class  of  organi.<tms  .*<how8  numbi'rs  greater  than  r»00  perc.  c. 
For  the  pur|K)rM»  of  determining  whether  the  depth  of  the 
|»ond  exercises  any  imi>ortant  influence  U|K)n  the  growth  of  the 
organisms  the  folh^wing  table  has  been  compiled.  Ponds  re- 
[H>rte<l  as  having  a  maximum  depth  of  more  than  30  feet  have 
biH»n  called  "deep  jmukN/'  aiul  those  having  a  less  maximum 
depth  "shallow  ponds.'*  This  arbitrary  dividing  line  was 
selected  after  conj^idering  the  relation  between  the  maximum 
and  the  average  (k*pth,  the  temperature  changes  at  various 
depths,  and  the  depth  to  which  the  water  is  kept  in  circulation 
by  the  wind.  In  a  general  way  it  may  be  said  that  the  shal- 
low |»onds  are  thos4*  in  which  the  water  is  kept  in  vertical  cir- 
culation by  the  win<l  over  the  greater  part  of  their  area  and 
for  tJM*  greater  portion  of  the  year,  while  the  deep  |K)nds  ex- 
hibit till*  phenomena  of  .stagnation  over  a  considerable  [>ortion 
of  their  area. 
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TIhti*  are  U\  <l(M*p  and  -il  shallow  {>onds.  Of  the  diH*p 
|K>nds  «u{  |H*r  cent  at  times  have  growths  of  the  Diatomaceie 
above  Umni  |K*r  c.  c,  while  of  the  shallow  ponds  M  [»er  cent 
have  such  growths.  There  are  no  d<H*p  (londs  where  the 
I>iatomaceji*  an*  lower  than  100  {K*r  c.  c,  while  15  {»er  cent 
of  the  nhallow  pouds  have  them  lower  than  that  figure.      It 
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thus  appears  that  the  heavy  growths  of  the  Diatomacete  are 
somewhat  more  likely  to  be  found  in  the  deep  than  in  the 
shallow  ponds.  The  same  may  be  said  of  the  Chlorophyceji*, 
though  the  difference  is  not  so  marked.  31  per  cent  of  the 
deep  ponds  and  27  per  cent  of  the  shallow  ponds  at  times 
have  growths  as  high  as  1000  per  c.  c.  The  Cyanophycese  and 
Infusoria,  on  the  other  hand,  incline  towards  shallower  water. 
In  the  case  of  the  former,  18  per  cent  of  the  deep  ponds  and 
34  per  cent  of  the  shallow  ponds  at  times  have  growths  of  100^> 
per  c.  c,  while  in  the  case  of  the  latter  the  figures  are  12  per 
cent  and  32  per  cent  respectively. 

In  this  connection  it  would  be  of  interest  to  show  statistically 
the  relation  that  undoubtedly  exists  between  the  growtlis  of 
organisms  and  the  character  of  the  material  forming  tlie  lx)t- 
toms  of  the  ponds,  but  unfortunately  the  necessary  data  is 
lacking  in  too  many  cases.  So  far  as  observations  have  been 
made,  however,  it  appears  that  muddy  bottoms  are  very  largely 
responsible  for  the  excessive  growth  of  microscopical  organ- 
isms. 

An  important  question,  and  one  which  is  of  particular  in- 
terest to  water  analysts,  is  the  relation  between  the  growths  of 
organisms  and  the  chemical  analysis  of  the  water  in  which  the 
organisms  are  found.  Unquestionably  there  is  such  a  relati<»n, 
and  we  should  very  much  like  to  be  able  to  take  up  a  chemi- 
cal analysis  and  say  '*  this  water  contains  such  and  such  sub- 
stances in  solution,  and,  therefore,  such  and  such  organisms 
may  be  expected  to  thrive  well  in  it.''  In  other  words,  we 
desire  to  know  better  the  nature  of  the  necessary  food  supply 
of  the  microscopical  organisms. 

The  following  tables  are  designed  to  show  in  a  very  gf  nerai 
way  tlie  relation  between  the  organisms  in  our  57  selerteil 
ponds  and  some  of  the  important  elements  of  the  chemical 
analysis.     These  bring  out  several  important  facts.     . 

First,  it  is  seen  that  the  color  of  a  water  has  an  im|>orianl 
influence  u[>()n  tlie  number  of  organisms  tliat  will  be  found 
tlierein.  Of  the  24  cases  where  the  Oiatomacea-  arecommonlv 
fouiul  lii^'her  than  inno  per  c.  c,  1*2  (or  50  per  cent)  occur  in 
li<^ht  culored  waters,  i.  e.,  watrr  having  a  color  lower  than  ().'M 
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Table  No.  9. 
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on  the  Nesslor  scale,  and  none  occur  in  water  where  the  aver- 
age color  is  above  1.00.  The  samo  fact  is  noticeil  in  the  case 
of  the  other  orf|;an isms,  hut  not  as  sti;ongly  emphasized  as  with 
tlio  Diatomacea*.  The  reason  for  tliis  is  doubtless  on  account 
of  the  difference  in  s[>ecific  gravity  between  the  diatoms  and 
the  otiier  organisms.  The  diatoms,  by  reason  of  their  silicons 
cell  walls  are  heavy,  while  the  other  organisms  not  only  are 
much  lighti*r,  but  some  of  theni  liberate  gas,  causing  them  to 
keep  near  the  surface.  IWing  thus  kept  near  the  surface,  the 
de|»th  to  which  light  penetrates  in  a  Inxly  of  water  makes  less 
ditfenMice  with  the  growth  of  the  Cyanophycea*,  for  example, 
than  it  d(M*s  with  the  diatoms,  which  constaintly  tend  to  sink, 
and  which  an*  kept  near  the  surface  chiefly  by  the  vertical 
currents  in  the  water. 

Tin*  "excess  of  chlorine  *'  means  the  difference  between  the 
amount  of  chlorine  found  in  a  sample  of  water  and  that  found 
in  the  unpolluted  water  of  the  same  region.  To  tt  certain 
extent  it  repn*sents  the  amount  of  pollution  which  the  water 
has  receiv(*<l.  It  is  important  to  know  whether  this  element 
of  the  analysis  Invars  any  relation  to  the  organisms  and  whether 
one  may  rightly  infer  that  a  large  growth  of  organisms  in  a 
reM*rvoir  is  any  indication  of  the  |iollution  of  a  water  supply. 
A  Htu<lv  of  the  tables  shows  that  onlv  to  a  .nmall  ext4*nt  d(»es 
the  excess  of  chlorine  influence  the  numUT  of  organisms  ob* 
serve<l,  though  there  is  a  slight  tendency  for  heavy  growths  of 
organisms  to  accompany  high  excess  of  chlorine  This  fact 
c(»rresi>onds  with  the  common  observation  that  vigorous 
growths  of  organisms  arc  often  ol«erved  in  |H)nds  far  removed 
from  any  |K)ssible  amtmminatitm. 

The  hardncNs  of  a  water,  i.  e.,  the  abundance  of  carbonates 
of  calcium  and  magnivium,  ap|K»ar4  to  have  some  influence 
upon  the  organisms.  This  is  noticed  in  all  four  cIiuhh's,  though 
it  ^t^  most  miirkecl  in  the  cas4*of  the  Diatomaceu^and  Iiifuw»ria. 
For  example,  of  the  10  [londH  low  in  hanlne$«  not  one  ever  has 
th«*  Infusoria  as  high  a.«<  1<KK)  [ht  c.  c,  while  (»f  the  11  |»onds 
high  in  hardness  not  one  but  that  has  Infusoria  alH>ve  ItK) 
[H«r  ('.  c ,  und  4  of  them  commonly  have  them  al>ove  10<M> 
[H«r  V.  i\ 
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The  sanitary  chemical  analysis  ordinarily  states  the  amount 
of  nitrogen  present  in  four  different  forms,  namely,  albuminoid 
ammonia  (dissolved  and  suspended),  free  ammonia,  nitrites 
and  nitrates,  which  represent  four  stages  in  the  change  of  or- 
ganic to  inorganic  matter.  Since  nitrogen  is  essential  to  all 
living  matter  we  naturally  expect  that  organisms  will  thrive 
best  in  waters  rich  in  that  element.  Our  statistics  show  that 
this  is  the  case,  and  that  it  is  true  for  each  class  of  organisms 
and  for  the  different  conditions  of  nitrogen  tabulated.  The 
free  ammonia  and  nitrates  appear  to  be  particularly  influen- 
tial in  determining  the  amount  of  life  present.  For  example, 
10  of  the  13  ponds  low  in  free  ammonia  never  show  maximum 
growths  of  the  Cyanophycese  above  100  per  c.  c,  while  4  of  the 
7  ponds  high  in  free  ammonia  commonly  have  growths  above 
1000  per  c.  c. 

One  must  be  careful  in  these  matters,  however,  not  to  mis- 
take cause  for  effect.  Free  ammonia,  for  example,  indicates 
organic  matter  in  a  state  of  decay,  and  instead  of  representing 
the  food  of  the  organisms  in  question  it  may  represent  their 
decomposition.  The  interaction  of  the  various  organisms  is  a 
very  complicated  question,  and  to  what  extent  one  species 
lives  upon  the  products  of  decay  of  another  is  not  well  known. 
The  food  supply  of  the  different  organisms  can  only  be  deter- 
mined by  experiments  made  upon  pure  cultures,  and  this  sub- 
ject is  as  broad  as  the  host  of  the  microscopical  organisms  is 
numberless.  For  a  long  time  we  have  been  groping  in  dark- 
ness, but  the  active  interest  which  is  awaking  in  the  study  of 
the  plankton  gives  us  hope  to  believe  that  light  has  begun  to 
dawn. 
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HAMMAR'S  ECTOPLASMIC  LAYER. 
By  E.  A.  Andrews. 

Twenty  years  ago  Selenka  observed  and  figured  a  connection 
between  the  outer  parts  of  the  cells  in  cleaving  eggs  of 
several  Echinoderms»  but  it  remained  for  Professor  Hammar 
to  point  out,  in  1895/  the  great  significance  of  this  intercellu- 
lar structure. 

In  the  sea  urchin,  Echinus. miliaris,  he  found  a  thin  outer 
coat  that  did  not  take  part  in  cleavage,  but  remained  as  a  con- 
tinuous envelope  over  all  the  cells.  This  he  interpreted  as  an 
ectoplasmic  part  of  the  egg,  as  a  living  connection  between  the 
cells,  and  as  such  of  greatest  import  in  understanding  the  in- 
teractions of  cells  in  cleavage  and  in  throwing  light  upon  the 
divergent  results  of  recent  experimental  work  upon  cleaving 
eggs.  This,  he  thought,  might  be  that  organic  intercellular 
connection  potulated  as  probable  by  Whitman,  Wilson  and 
others. 

Proof,  however,  of  the  living  nature  of  this  layer  seems 
wanting;  the  figures  of  preserved  sections  raise  a  question  as 
to  how  far  the  result  may  be  due  to  or  affected  by  the  reagent 
used ;  and  that  the  layer  has  a  structure  somewhat  like  an 
alveolar  layer  of  Biitschli  indicates,  but  does  not  prove,  that 
the  layer  was  actually  living  substance. 

Later,  E.  B.  Wilson^  stated  that  he  had,  in  the  main,  verified 
Hammar's  results  upon  sea  urchin  eggs,  presumably  upon  pre- 
served material  also. 

The  same  objection  may  be  raised  against  accepting  all  the 
results  subsequently  obtained  by  Hammar,*  for  though  he 
found  the  outer  ends  of  the  cleaving  cells  of  the  eggs  in  Ca^ente- 
rates.  Annelids,  Molluscs,  Arthropods  and  Tunicates  connected 
by  a  thin  line  of  substance,  and  though  a  similar  connection  is 
shown  in  the  epithelium  of  young  vertebrate  embryos,  yet  the 

*Arcliiv.  f.  Mik^^Anat.^  V,  47. 

»The  Cell,  p.  43.     Macmlllan  Co..  N.  Y.     '     ' 

•Archiv.  f.  Mik.  Anal.,  49.  '  '-  i. 
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nature  of  the  methods  employed,  the  use  of  corrosive  sublimate 
solution  to  shrink  the  cells*  apart  save  at  the  outer  surface, 
raises  grave  suspicion  as  to  the  real  nature  of  this  outer  con- 
nection. 

Some  observations  upon  living  eggs  of  Lamellibranchsseem, 
however,  to  strengthen  the  position  assumed  by  Hammar  and 
to  make  it  probable  that  the  intercellular  connection  observed 
by  him  is,  in  some  cases  at  least,  really  a  living  ectoplasma. 

It  is  well-known  that  eggs  frequently  present  a  clear  outer 
protoplasm  that  forms  a  true  ectosarc  over  the  more  gran- 
ular, yolk  bearing  interior  part.  In  the  eggs  of  the  Lamelli- 
branch,  Nucula  ddphinodonia,  this  is  very  marked.  Here  the 
ectosarc  rises  up  into  waves  and  also  into  blunt  pseudopodia- 
like  papillsB,  as  seen  under  oc.  8.  obj.  4  mm.  These  waves  and 
processes  change  shape  in  such  a  way  as  to  leave  no  doubt  of 
the  living  nature  of  this  ectosarc.  In  one  case  the  ectosarc 
extended  all  over  the  polar  body,  so  that  it  was  included  as  a 
bubble  might  be  escaping  through  a  film  of  jelly,  and  a  clear 
stalk  or  base  of  ectosarc  was  left  between  the  egg  and  the 
polar  body.  But  as  these  eggs  were  probably  never  fertilired 
and  did  not  develop,  the  above  phenomena  may  well  have 
been  abnormal. 

Yet  in  another  Lam  ell  i  branch, 
Augulus  tener^  much  the  same  was 
seen:  figure  1,  drawn  from  camera 
sketches  of  the  living  egg  with  oc.  4, 
obj.  2  mm.,  indicates  the  ecto«arcal 
waves  and  a  polar  body  buried  in 
the  ectosarc  that  surrounds  it.  In 
the  two-cell  stage 
marked  ectosarcal 
waves  rise  up  like 
frills  on  each  side 
of  the  cleavage  plane.  When  these  cells 
divide  to  make  four,  the  ectostirc  is  seen  to 
follow  the  groove  as  it  sinks  down,  figure 
2,  and  not  to  leave  the  surface  as  Hammar 
described   in   Echinus.     When  the  actual  cleavage  plane  cut^ 
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acntno  tlio  cell  it  iloes  not  affect  the  ectourc  which  thus  re- 
iiiRinit  c<»iitiinious  from  one  cell  to  tlio  other,  figure  2.  When 
the  four  cells  formed  flatten  out 
aptinst  one  another,  figurt-  3,  the 
octoDnrc  is  continuous  all  over 
the  efTg.  anil  not  cut  by  the  cleav- 
age plaiH-o.  Thai  this  is  Htill  a 
r'iiig  (vtOHarc  seems  to  be  shown 
hy  the  wnveH  that  rise  up  iti  it, 
ra)>oi-ially  over  the  sriialtcr  cflls 
where  Ihcy  may  be  %'ery  high 
Hiiil  <ihari). 

Simitar  waveo  were  srvii  in  the 
*"■■  *  OIK-  ull    stages  i>f   Yoitlia.  ami 

may  b<-  I'oTitiiion  enough  in  LanK'Hibniiichx.  Thus  I'roffsaur 
ItnKilcM,  in  I^M),*  i-Hlk><]  nttentjtin  ti>  contntt-liiin  waven  iit  the 
vnH  '>f  lli<-<iy-tt-r.  His  ti|>nr<-!i  inWirati-u  ch-aronter  Iiivit  con- 
liiMixu-  over  alt  thi-  ci-lls  in  various  Niagett  of  clfavngo,  and, 
Hliparcntly.  t'l-hiintnnis  with  the  [lolar  lnnlie»«  whirh  adlHTf 
l<>K<-therj<n-i  ti>  thix  hiy<-r  ti]>  to  ii  late  sla^i-  of  ch-avnge,  <iic/  in 
^/.ili  •.(  Ill'  J'l-I  lUnl  -I  tifutl.mnr  m  Mrorrri  •.if  riiHi/  in  lUr  Hi'l\<tiji . 
It  Hi>nt<l  M-fUi  ni'i-<'>Hary  to  inliTprel  tlii!<  layer  as  u  living, 
nit'inltrMiit-furniinf;  >uh!'tun<e,  though  with  thf  low  [Hiwers 
iixmI,  ih<-  uavy  n|i|H-araniT  ti^uni]  wji->  iiitt'r|>r<-l4tl  as  iM-iii^  a 
uniikhiit:  |>r<nln<'i-i]  by  contrnriioiift  "  which  truvi-I  ni]<i<lly 
towiir>l  till- fiiriiiativf  )m>1i-,  near  which  thvy  ilisupiH-ar  "  (|i.  1'^). 

'11 wrinkle-  vnni-liol  in  iilfoni  lifu-cn  M-conils,  but  came 

itiliiin  ii)<<>ii  other  It'll-  later  in  ck-aviiK*''  ''  seems  j>nilialilf 
llial  fnrtliiT  -tmly  will  -h'lw  tbati>ui-)i  wavenart-  largely  due  to 
cKnirai-li'ino  in  ilic  ti-in-arc  itM-lf,  nx  they  sai-m  to  U-  in  the 
<'»-<■)>  i  b.i\<- I'ViHiiini'il  with  higlii-r  iiowfrf. 

Til* iinc'iinn    between  fuch   t-ctimarcal    )>ortions  <if    the 

l,Biin'llil'riin<'b  t-nv.  ami  the  ccti'i'laxniic  layi-r  of  iIk-  Kohimi- 
■(•■nii  ixi:  i"!  iiiilnatisl  by  ibc  a|>|M.*a ranee  neen  in  tigure  -t. 
Thi"  reprf  >eiii>  a  fiirfai-e  view  of  the  o|>ening  into  the  cb-av- 
nge  cu\ ily  lit  a  foiir-'i-ll  sla^e  of  the  Kcliniun  common  at  !(<«• 
•|v,.l.., .,-..fil,,  \r„«i.-«.iiiyrt«^      lt<i-»n<irtl»-«'omDiiM.n.n.tfri*b. 
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coff,  France,  and  was  drawn  from  a  presentd  egg  with  camera 
lucida,  oc.  18  and  obj.  2  mm.  A  thin  film  of  broken  vesicular 
appearance  stretches 
across  the  cleavage 
pore  from  one  cell  to 
the  other,  and  is  con- 
tinuous with  the  sur- 
faces of  the  cells,  ex- 
cept where  they  arch 
down  between  the 
cells  and  on  the  sides 
of  the  cleavage  pore. 
This  film  is  absent,  or 
broken,  over  part  of 
the  cleavage  pore  and 
beneath  itare certain 
linear  structures  to 
be  mentioned   later. 

The  peculiar  ofiicial  appearance  of  the  layer  makes  it  higlily 
probable  that  it  was  a  living  ectoearcal  substance  extending 
from  one  cell  to  others.  As  such  it  seems  the  same  as  the  con- 
tinuous ectosarc  of  the  Lamellibranch.  It  would  appear  to  \>e 
the  saiiie  thing  seen  by  Ilaiiintar  in  Eihinoderms  both  in 
section  niid  in  surface  view — "  In  der  Interstiti<'n  dor  Zfll«-n 
kttnti  lunn  unter  giiDstigen  Um^lJiiuU-n  da;^  ahgohnht-iif 
Ectophisma  auch  im  Fliichenhild  zuui  (iesichte  bekonunen  " 
(1,  1..  Kl). 

We  would  conclude  that  t!ie  liviii;/,  rct'imnxil,  nieiubrane- 
likc  connection  between  the  outer  parts  of  cleavnpe  coll*  »>■- 
tunlly  exists  in  some  epgs,  whether  In  all  the  cases  clainud  by 
lliuiimar  is  still  in  doubt. 

,\iiother  form  nf  intercellular  connection  has  bwu  described 
by  G.  F.  Andrews*  in  the  cleaving  eggs  and  larva-  of  st-a 
urchins  and  star  fish :  namely,  tine  lilamenis  of  living  siib- 
.itance  thnt  are  ."ptni  out  fmrn  one  cell  to  another  much  a*i  ;i 
lilorMj  Uliizopod  might  connect  with  another  by  means  nf  its 
delii'titt  |i9t-udoi>odia. 
■■Suiin,'  S|.iiiiiing  ActiTitiei  of  l'roloril»«m.      .loiirnBl  of   Morphologr.     Vol 

XII.  iwr. 
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Figure  4  indicates  the  difference  between  the  two  modes  of 
intercelluUr  connection  as  seen  in  prc9ervrd  material,  where, 
however,  tlie  threads  are  fewer,  thicker  and  otlierwise  altered 
by  the  Killing  Huid  and  by  subsecjuent  treatment.  Be- 
neath the  outer  film  of  connecting  substance  and  on  various 
leveU,  (some  quite  far  down),  very  definite  protoplasm-like 
threads  extend  out  from  a  cell  and  crossing  the  cleavage  cav- 
itv  )>ecome  continuous  with  the  surface  of  some  other  cell. 
These  filaments  have  a  characteristic  sha|Ks  mode  of  origin, 
insertion,  structure  and  size.  Thev  are  the  altered  remnanta 
and  n^presentativcHof  the  living  filaments  sei^n  in  the  live  egg. 
liesitles  the  long  filaments  the  M{»ecimen  shows  pseudo|>odia- 
like  proccHHes  or  tuft^  of  threads,  arising  from  one  of  the  four 
celU.  Thene  came  upwanl  toward  the  membrane-like  ex- 
panse and  si*enied  to  l>e  continuous  with  it,  so  that  the  filament- 
ous substance  and  the  filmy  expanse*  ap[>eared  to  have  l>een 
om*  common  material. 

In  life  the  rilamcnt>  art*  subject  to  flow  and  to  change,  and 
the  same  mtin  \h*  trui*  of  llie  tH*t4isiircaI  expanse. 

Thougli  tht*  filamentous  and  the  membran<»us  connections 
of  (having  cells  mmmii  mi  different,  it  is  not  improbable  that 
tlH*y  are  iNith  expressions  of  the  same  contractile  |>owers  in  the 
(H'tosarcal  part  of  tlie  egg  cell,  and  they  l>oth  S4*rve  to  make  the 
living  material  continuous  from  one  cell  to  anoth(*r. 

In  the  living  eggs  of  repn*sentativf*s  of  widely  separates] 
groups  of  animals  we  thus  see  reasons  for  Indie viiig  that  the  |»rc>- 
o*s<«  of  <*leava^t*  d<»eM  not  is4ilat4*  the  ctdls  as  much  as  luis  Uen 
tliou^lit  ,  either  th<*  cells  remain  coniUH*ted  fmm  the  first  and 
aie  but  area**  in  a  <*oinnion  mass  tif  living  nuiterial,  or  they 
may  make  and  break  coniu*rtion  with  one  another  by  living 
filatii«!it*«.  formed  as  fast  as  rlravnge  teinN  to  organiti*  the  egg 
into  «ell  area*«.  In  pn«erve<l  material  we  see  remnantjt  of  HU<*h 
roiiiifrtioii**,  and  it  be<M»me*t  probable  that  such  C(»iinectu»ns 
will  Im*  f<»und  throughout  the  animal  stTies. 

With  the  ev«'r  iiH-rea-in^j  knowleilge  of  intercellular  bridges 
in  animals  and  in  plant.**,  and  the  rec<*ntly  demonstrattMl  fact 
tliut  in  IMiiiiodertiiM  thest*  bri<lges  are  usi*d  a««  means  of  trans- 
|M)rtati<>h.  that   the  filaments  alh»w  material  to  \mjm  from  one 
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cell  to  another,  being,  like  Gromri's  pseudofKxlia,  nnMablf 
aeTmtive,  conducHvej  contradUe,  we  are  on  the  road  to  admit  not 
only  the  existence  of  such  statical  ectosarcal  connections  as 
Hamraar  discovers,  but  to  accept  as  working  hypothesis  a 
conception  of  these  bridges  as  dynamical  factors  of  the  greatest 
importance.* 


A  NORTH  AMERICAN   FRESH  WATER  JELLY  FISH. 

By  Edward  Potts, 

On  June  10,  1880,  the  firat  known  fresh  water  jelly  fish 
{lAmnocodium  sowerhiiy  Allman  &  Lankester)  was  discovered  in 
the  Victoria  Regia  tanks  in  Regent's  Park,  London.  Near  the 
end  of  November,  1884,  a  primitive  **  hydriform  organism  " 
from  which  it  was  supposed  the  jelly  fish  might  have  been  de- 
rived, was  found  in  the  same  tanks  and  described  by  Alfred 
Gibbs  Bourne.' 

About  two  months  after  Mr.  Bourne's  discovery,  I  first  dc^ 
tected  Microhydra  rijderi  upon  some  stones  collected  the  pre- 
vious autumn  from  the  rocky  bed  of  Tacony  Creek,  a  rapi«llv 
fiowing  mill  stream  near  Philadelphia,  Pennsylvania,  a  small 
afilueiit  of  the  river  Delaware,  but  far  above  tide  level.  Some 
peculiarities  in  its  structure  and  mode  of  gemmifmnms  multi- 
})lication  were  described  by  my  valued  friend  the  late  Dr.  .loiin 
A.  Rvder.' 

Dr.  Ryder  had  not,  at  the  time  of  writing  the  above  pajM-r. 
seen  the  living  organism  which  ho  there  described.  SjKfci- 
mens  were,  however,  some  years  later,  placed  in  his  lian<ls  for 
study  and  watched  for  many  months  with  excee<ling  intere>i. 
His  early  death  has  left  in  tlie  possession  of  his  representatives 
many  excellent  drawings  and  some  valuable  micro-slides  as 
the  only  evidences  of  his  interest  and    labor.     No  descri})tive 

*  The  living  Subt»tance.     (1.  F.  Andrews.     I^ton  :  (Jinn  tV  Co.,  181C 
'  rnneedinp*  of  the  Koyal  Society,  Det".  11,  1S.h4^  Vol   :{8,  p.  9.  etc.     See  alM) 
imper  hy  F.  A.  Farson,  Jour,  of  (^uivkett  Club.  *2nd  series,  vol.  2,  IsH-V-**. 
'American  Naturalist,  E.\tr  ,  LHm-.,  18»<6,  p.  1232,  etc. 
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text  liEA  1)6611  found,  and  tiio  sorrow  that  his  many  friends  feel 
at  his  early  removal,  has,  to  me,  this  added  regret — that  he 
was  not  able  to  complete  an  investigation,  which,  not  unnatu- 
rally, [>erhaps,  I  felt  to  U*  of  so  great  im|>ortance;  and  that 
he  cannot  now  siiare  with  us  our  great  delight  in  witnessing 
tlie  further  <leveIo|>ment  fn>m  Mirrohyilm  ryilcri  of  a  "medusi- 
form  adult  stage." 

A**  may  be  seen  by  a  com|>arison  of  the  pai)6rs  above 
nanuKl,  all  of  them  preliminary  and  incomplete, — tliere  are 
obvious  points  of  resemblance  as  well  as  of  difference  In'tween 
thes4»  minute  organisms  that  ap|H*ared,  almowt  MmultaniH)Usly, 
at  g«*ographical  points  so  widely  tlistant.  The  8Up|)o^>ition  that 
the  ft»rm  observed  bv  Mr.  Bourne  is  the  earlier  condition  of 
].imiior(Mlium  is.  of  cours«».  greatly  strengthened  by  my  actual 
ob>«rvation  of  the  budding  ami  s4*paration  of  fre(*-swimining 
Medusa-  from  M.  rwltri} 

We  read  that  the  s|K'cimens  of  Lin)n<KMHlium  often,  |K.»rbaps 
generally.  tlisap|Nared  fr<»m  tbt*  tanks  aU>ut  the  en<l  of  June 
or  .July/'  It  is  gn*atly  in  U»  regretted  that  llu»  j;lass  jars  e«»n- 
taihin^  my  s|MMhs  wvvv  not  carefully  examin«'d  tliroU)^liout 
Juni'  an<l  July  of  the  pr«'>ent  year,  during  whieh  p«*riod  there 
may  liave  been  a  larger  prtNlurtion  of  nnituring  jelly  fish.  On 
the  first  ilay  of  AuguM,  ln»\vever,  my  attention  was  arrested  by 
the  spjLsmodic  contraction  (»f  an  (*vitleut  Medusa  in  the  above- 
inentuiiieil  jar,  ami.  during  several  following  tiays,  Trof  K.  I*. 
riii'Vhev  and  mvself,  on  freoiirnt  «K-ca>ion*»,  watcln**!  the  swell- 

•  •  •  1 

in^  buds  upon  <'(»l<iiii«-s  of  Minohijilni  that  had  attaciied  them- 
s4*lv»»'»to  the  gla*«.  We  witn4'H*M*d  the  spreading  of  the  iliso,dis- 
cl«»<*in^.  from  the  tir^t.  eight  nuir^inal  tentacles,  a  well-drtined 
v«luin.  who****  a|HTture  wiis  from  one-third  to  one-fourth  the 
diain«'l«'r  of  the  disr,aiid  a  inanubruim  de|H*nding,  aUiut  one- 
half  the  Ih'igbt  (or  depth)  of  the  bell.  Vio|«*nt  puUating 
-|ia-rii-  tinally  reMilt<Ml  in  an  •ntire  M*paration  from  the  by- 
droll!  and  the  fn*^*  life  of  a  roving  m(*duMi.  I  kept  no  n-cord 
of  num)>er*«.  but  it  is  Inbeved  that  from  twelvi*  to  t^eiitv  wert* 

•M*en 

'  Ihix  »Urriiatii»ti  an<l  \tritifrwmmutn  ma?  hsTr  lirvn  «rrfi,  Uter.  in  I'jiiftand,  but 
I  •hall  lia%r  iti  pIvAil  iinioninrr  of  the  fsct 
'  111  otir  «aM  *'«warni*  "  mrr  rvfMirUd  Auf    IM,  l<^<i2,  at  Krw  CiAfdMM. 
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Measurements  were  difficult,  but  as  nearly  as  I  could  make 
it  out,  the  jelly  fish  was,  at  this  time,  about  one-thirty-second 
of  an  inch  in  diameter.  It  was  of  a  somewhat  pn^te  dome* 
shape,  and  when  seen  from  the  polar  aspect,  the  manubrium 
had  a  clearly  quadrate  appearance,  from  whose  comera  or 
lobes  four  radial  canals  curved  downward  to  the  marginal 
canal.  At  every  point  of  junction  occurred  a  single  tentacle^ 
and  another  of  equal  size  was  found  midway  between  them. 
These  eight  tentacles  (the  only  number  as  yet  obser\-ed),  al- 
ways pendent,  were  plentifully  charged  with  thread  cells,  and^ 
while  susceptible  of  much  variation  in  length,  were  not  seeo 
much  longer  than  one-half  the  diameter  of  the  disc. 

As  to  temperature,  it  is  obvious  that  the  water  of  the  jars  in 
which  this  Medusa  was  developed,  must  have  had  nearly  thai 
of  the  surrounding  atmosphere,  with  its  diurnal  changes,  say 
from  60°  to  85°  at  this  season :  during  the  winter,  in  our 
heated  rooms,  the  temperature  is  probably  more  uniform.  The 
hydroid  form,  in  Tacony  Creek,  being  but  a  few  inches  below 
the  surface,  must  be  subjected  frequently  to  a  temperature 
at  or  below  the  freezing  point. 

It  is  quite  improbable  that  under  the  present  artificial  condi- 
tions, any  Medusa?  will  attain  /uU  maturity  this  season.  It  is 
tl)crefore  manifestly  unsafe  to  compare  their  minute  size  and 
general  appearance  with  the  totally  dissimilar  drawings  given 
us  of  Limn (jcodi II m,  \^'\\ere  ihe  latter  had  attained  a  diameter 
of  about  one-half  an  inch.  The  full  life-liistory  of  the  organism 
must,  therefore,  be  again  left  imperfectly  recorded;  but  I  am 
happy  to  be  able  to  state  that  my  friend.  Dr.  Charles  B.  Daven- 
port, of  Harvard  University,  lias  consented  to  undertake  the 
further  technical  studv  of  it  from  material  we  have  recentlv 
collected  :  and  the  drawings,  etc.  left  by  Dr.  Ryder  and  to 
hope  that  many  points,  now  obscure,  may,  through  his  etiorts, 
be  solved. 

To  aid  the  search  of  others  for  this — probably  the  most 
primitive  colenterati* — it  may  he  well  to  state  that,  in  my 
experience,  I  have  only  found  M.  nidrri  in  a  natural  condition^ 
living  as  a  messmate  among  colonies  of  Bryozoa  that  may  be 
considered  almost  perennial  in  habit,* where  its  own  disabili- 
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i\e9  08  a  food  collector,  on  account  of  local  inertia  and  the  total 
ai)^n('e  of  tentacles,  were  supplemented  by  the  life  sustaining 
currents  induced  by  its  more  active  neighbors.  These  condi- 
tions are  near  Philadelphia  furnished  by  IrnaUlla  gratUiM 
Loidy  and  Pottmella  rrerta  Knepelin  {PaludMla  eredn  Potts). 
I  regret  to  be  obliged  to  add  that  I  am  not  aware  that  either 
of  these  has  been  collectocl  in  any  other  neigh l)orhood. 


somk  olisekvations  on  the  physiological 

fi:nction  of  the  pyl<>kic  vjeck  of 

astekia8  vulgaris. 

By  Ellen  A.  Stonk. 

The  MJze  and  [Mie<ition  of  the  pyloric  ca*ca  of  our  common 
Htar-<i'»h,  AtUrrian  ri//#/firij,  indicate  an  organ  of  great  im{K)rt- 
aniHs  yet  their  physiological  function  has  U'en  surprisingly 
little  touched  upon  in  any  of  the  standard  text-lKMiks  of  to- 
<ilogy.  The  nio«»t  wt*  can  leani  from  thrin  is  a  confused  notion 
that  tli4»y  weiTfte  somr  digei*tivt»  fluid,  which,  according  to 
some  authors,  is  <»{  unkn<»wn  function,  while  others  stat4*  that 
it  is  probably  tin*  ri*pn*s4*ntative  of  the  bile  of  higher  aninuils. 

I)r.  <triflitbs  and  I>r.  FrtMlrrir<|,  how<*ver,  have  denionstrattHl 
in  tlu?  Kuro|M'an  h|Kcii*s,  VraMer  rulnint,  the  presence  of  iictive 
digtstjvt*  frrnit-ntj*.'  Thrir  n-sulls,  ti»g4ther  with  the  abund- 
ant niat4*ruil  and  op|M>rtunity  for  ntudying  tliem^  («rgans  in 
Asteria^. •*uggt'?'te<l  the  following rx[M*rimHits,  which  Hrrt*  car- 
ried on  at  tin*  Lalniratory  of  Physiologiral  Chemistry,  Brown 
rni\«rsity,  und«r  tin-  dinrtion  «»f  Mr.  Ralph  \V.  Tower 

The  «*\|K'innental  nietho«lH  an<l  n^ultsure  emlHMlii^l  in  the 
foll(»wing  ol><«<*rvatii>n^ : 

.\         PKKI.IMINAUN     KXAMINATION    OK   T||K   (iLAM>. 

Brfort  making  an\  examination  for  the  ferment  or  ferments 
that  might  l>e  eontained  in  the  siTretion  of  the  pyloric  neca, 

'  \    It  (intfiili*.  '*  VUym'toUntj  of  the  ln%rrtrbrmUi."  |ifi.  Sli-SA. 
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the  glands  were  first  examined  as  to  the  nature  of  the  reaction 
of  this  secretion,  and  this  was  found  to  be  slightly  acid  since 
it  produced  a  tinge  of  red  in  a  neutral  solution  of  litmus.  This 
trace  of  acidity,  however,  was  found  to  be  due  to  some  organic 
acid,  since  a  neutral  solution  of  tropaeolin  000,  which  is  ex- 
tremely sensitive  to  mineral  acids,  showed  no  change  in  color 
upon  the  addition  of  a  small  piece  of  the  freshly  crushed 
glands. 

//.     Examination  for  Leucine. 

For  the  extraction  of  leucine,  should  any  be  present,  the 
glands  of  several  star-fishes  were  macerated  with  water  and 
allowed  to  stand  for  some  time.  After  filtering  through 
cheese-cloth  the  filtrate  was  acidulated  with  acetic  acid  and 
boiled.  A  considerable  coagulum  of  native  albumen  appeared, 
which  was  filtered  off,  and  to  the  filtrate  lead  acetate  added. 
The  small  precipitate  was  filtered  off  and  sulphuretted  hydro- 
gen passed  through  the  filtrate  to  remove  the  excess  of  lead. 
This  precipitate  was  removed  by  filtration  and  the  filtrate  then 
evaporated  to  dryness.  The  residue  was  extracted  with  boil- 
ing alcohol,  filtered  and  evaporated  to  a  syrup.  On  standing, 
knots  of  crvstals  collected  on  the  sides  of  the  beaker  which 
showed,  by  microscopic  examination,  the  characteristics  of 
very  impure  leucine.  They  could  not,  however,  be  eertiiinly 
identified  as  such,  since  their  quantity  was  insuf!icient  to  try 
Scherer's  test.  In  all  probability,  however,  if  this  nietho<l 
were  applied  to  a  number  of  glands  sufficient  to  give  a  con- 
sideVable  yield  of  crystals,  they  could  be  purified  and  would 
undoubtedly  prove  to  be  leucine  with  probably  some  clusters 
of  tvrosiu. 

B.     Proof  of  the  Non-Ex istenck  of  GLYco<iEN. 

In  determining  whether  the  function  of  the  pyloric  ca-ca  of 
the  star-fish  is  niore  similar  to  that  of  the  liver  or  to  that  of 
the  pancreas  of  higher  animals,  one  of  the  most  reliable  crite- 
ria would  be  the  existence  or  non-existence  of  glycogen  in  the 
organ. 

Therefore  the  cieca  of  about  twenty  living  star-fishes  were 
quickly  removed  and  placed  in  boiling  water  where  they  were 
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alloweil  to  boil  for  some  time  ;  the  liquid  was  then  filtered  off 
and  rHiiger's  method  for  extracting  glycogen'  was*  carefully 
carried  out.  At  the  end  of  the  process  a  portion  of  the  result- 
ing Ii(|uid  gave  with  dilute  io<line  a  very  slight  mahogany 
color,  which  seemed  to  indicate  the  presence  of  a  little  glyco- 
gen. But  on  (soiling  the  remaining  [>ortion  of  the  extract  with 
dilute  hvdr<K*hloric  acid  for  half  an  hour,  and  then  neutraliz- 
ing  with  so<lium  hydrate,  no  sul)stAnce  was  pnxluccd  which 
would  n^tluce  Fehling's  solution.  The  total  amount  of  glyco- 
gen prcM'tit  in  the  glands  of  these  twenty  star-fishes  must,  there- 
fore, have  been  very  small,  thus  indicating  that  these  organs 
do  not  iMJSsess  a  function  characterif*tic  of  the  true  livers  of 
higher  animals.  The  following  ex|H'riment  also  confirmed  this 
view:  Working  ujion  the  supposition  that  if  glycogen  were 
pr<*sent  in  the  pyloric  cases,  it  would  almost  imme<liately  he 
converted  into  glucose,  the  glands  of  several  star-fishes  were 
remove<l  and  allowed  to  stand  in  an  o{>en  dish  for  about  half 
an  hour.  At  the  end  of  that  periinl  a  cold  water  extract  was 
ma«l<*  (»f  one  (Mirtion  while  a  hot  water  extract  was  made  of 
another  part.  lioth  extracts  were  nubjecteil  to  the  test  for 
glucos4»  with  Fehling*s  sidution,  and  neither  gave  the  slightest 
reduction,  thus  showing  that  the  glands  contained  no  glucom*. 
and  lirnce  no  antiKretlant  of  glucose  in  the  form  of  glycogen. 

('.       HXAMl.VATION    FOR    DKiKSTIVK    FlllMKNTH. 

/.      Prffhnlutic   Frnntnt. 

In  carrying  out  this  examination  the  prot^Md  used  was  co- 
agulat4Ml  egg  albumen,  which  was  ex)K*riniented  ufwn  in  the 
following  manner: 

TIm*  white  of  one  boilcKl  egg  was  cut  into  small  pieces  and 
placfHl  in  10<H)  ix.  of  a  mixture  of  a  1  [mt  cent.  s<dution  i>f  s<m1- 
ium  carlK>nat«  (Na,  ('(),)  and  sinlium  bi-carlK>nat4»  (Nall('<>|) 
to  which  wiis  a«ld4Ml  UK)  cc.  of  a  fresh  water  extract  of  the  py- 
loric cH^ca  of  the  star-fish  and  the  whole  was  digesUnl  for  4H 
hours  at  a  tDm[K*rature  of  ti7*"C,  the  m<-<lium  being  kept  frve 
fri>ni  bacti«ria  bv  the  presence  of  thvmol.     At  the  end  of  this 

'  l1l<Mr«r'.  Vrchlf .  fur  Phjiiolofi^*.  IHM,  |>p  SN<aO«. 
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period  the  albumen  appeared  considerably  corroded  and  easily 
crumbled  upon  slight  pressure  between  the  fingers. 

The  substance  was  filtered  and  the  filtrate  then  neutralized 
with  dilute  hydrochloric  acid,  upon  which  a  slight  precipitate 
of  albuminate  appeared.  This  was  separated  by  filtration  and 
the  filtrate  boiled,  when  a  considerable  coagulum  of  native 
albumen  occurred.  The  native  albumen  was  filtered  off  and 
the  fluid  then  evaporated  to  about  300  cc. 

To  this  concentrated  fluid  strong  alcohol  was  added  in  con- 
siderable excess  upon  which  a  copious  fine  floculent  preiipi- 
tate  of  albumoses  and  peptones  appeared  which  slowly  settled 
to  the  bottom  of  the  beaker.  This  precipitate  was  collecii-d 
upon  a  filter  and  dissolved  in  600-700  cc.  of  water.  The  pre- 
cipitate completely  dissolved,  yielding  an  opalescent  fluid 
which  gave  a  strong  xanthoproteic  reaction  and  also  a  charac- 
teristic biuret  test  tending  more  strongly  towards  the  rose-pink 
of  a  peptone.  Ammonium  sulphate  was  added  to  this  solu- 
tion in  the  form  of  crystals  till  the  whole  was  completely  sat- 
urated, and  after  standing  for  several  hours  a  copious  precip- 
itate of  albumoses  gathered.  This  precipitate  of  albumos^es 
was  separated  by  filtration  and  the  fluid  was  then  treated  with 
barium  carbonate  and  barium  hydroxide  to  precipitate  the 
sulphate  from  the  solution.  After  repeated  treatments  all  ihe 
sulphate  was  finally  precipitated  and  removed  by  tiltratioii 
and  the  fluid  was  then  boiled  to  a  small  bulk.  AIh»ui  ihre*- 
volunies  of  strong  alcohol  were  added  and  a  line  flocuh^nt  prt- 
ci|>itate  appeared  which  settled  on  standing.  This  [)recipitate 
was  collected  and  dissolved  in  water,  and  the  solution  tlun 
gave  the  various  characteristic  reactions  for  peptones. 

The  first  alcoholic  filtrate  was  evaporated  to  a  very  small 
bulk,  filtered  and  allowed  to  cool.  Aftei  standing  some  tinit* 
crystals  of  leucine  and  tyrosin  were  foun<l  upon  microscnpio 
examination,  while  the  fluid  also  gave  llotlman's  test  for  ly- 
rosiii. 

At  another  time  a  set  of  parallel  experiments  was  carried  nii 
in  which  equal  amounts,  by  weight,  of  e^g  albumen  were  al- 
lowed to  digest  tor  an  ecjual  time  with  the  same  amounts  of 
watrr  (»xtract  ot"  the  glainis,  hut  under  dilferent  circunislaniv>. 
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Two  portions  were  digested  in  a  medium  of  1  per  cent,  sodium 
carbonate  and  sodium  bi-carbonate,  the  one  at  a  temperature 
of  37°  C,  the  other  at  a  temperature  of  21°  C.  Two  other  por- 
tions were  digested  in  a  medium  of  3  per  cent.  Ditman's  sea- 
salt  solution  ;  one  at  37°  C,  the  other  at  21°  C.  Still  a  fifth 
portion  was  digested  in  a  medium  of  0.2  percent,  hydrochloric 
acid  at  37°  C.  All  media  were  kept  free  from  bacteria  by  the 
presence  of  thymol.  The  native  and  derived  albumins  were 
removed  in  each  case  in  the  same  manner  and  then  the  fluids 
were  all  evaporated  to  the  same  small  bulk,  200  cc.  To  each, 
€00  cc.  strong  alcohol  were  added,  and  thealbumosesand  pep- 
tones thus  precipitated  were  collected  upon  balanced  filter 
papers  and  weighed  in  order  to  determine  the  relative  amounts 
formed  in  the  different  digestive  processes.  The  results 
showed  that  digestion  had  gone  on  most  rapidly  in  the  medium 
of  sodium  carbonate  and  sodium  bi-carbonate,  and  moreover 
that  it  had  gone  on  in  this  medium  at  a  temperature  of  37°  C. 
more  rapidly  than  at  21°  C.  This  same  relation  held  in  the 
case  of  digestion  in  the  sea-salt  medium,  that  being  the  more 
rapid  which  was  allowed  to  go  on  at  the  higher  temperature. 
In  the  case  of  digestion  in  the  acid  medium,  scarcely  any  al- 
bumoses  and  peptones  were  formed,  showing  that  in  so  weak 
An  acid  medium  even  as  0.2  per  cent,  digestion  was  greatly 
retarded. 

//.     Diastatic  FerinmL 

For  this  examination  a  dilute  starch  paste  was  made  with 
3  grams  of  starch  to  200  cc.  of  water.  To  each  of  two  portions 
of  this  paste  was  added  an  equal  amount  of  fresh  water  ex- 
tract of  the  pyloric  cseca.  Both  were  allowed  to  digest,  one  at 
a  temperature  of  37°  C,  the  other  at  21°  C.  Within  fifteen 
minutes  the  substance  digesting  at  37°  C.  showed,  upon  test- 
ing with  iodine,  the  port  wine  color  peculiar  to  dexterine  and 
also  reduced  the  copper  of  Fehling's  solution.  Within  half 
an  hour  these  same  reactions  were  produced  in  the  portion 
of  starch  paste  digesting  at  21°  C.  Somewhat  later  both  por- 
tions showed  the  presence  of  maltose  in  giving  a  negative  test 
with  iodine  and  a  reduction  of  Fehling's  .solution.     In  this 
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case,  t«>o,  that  portion  which  was  digesting  at  the  higher  tem- 
perature showed  the  presence  of  maltose  first. 

The  digestive  process  converted  the  starch  no  further  than 
maltose,  for  even  after  digesting  all  night  no  test  for  glucose 
was  obtained  by  Barfold's  test  (acidified  copper  acetate  solu- 
tion). 

///.     Fat'SplUting  Ferment, 

The  presence  of  a  fat-splitting  ferment  in  the  secretions  of 
the  pyloric  caeca  was  proved  by  the  fact  that  neutral  olive  oil, 
after  being  digested  in  the  presence  of  thymol  for  same  time, 
with  a  fresh  neutral  water  extract  of  these  ca^ca  at  a  tempera- 
ture of  37  J°  C,  gave  a  decided  acid  reaction  with  litmus  paper, 
thus  showing  that  the  neutral  olein  had  been  converted  into 
free  fatty  acid  and  glycerine.  A  control  portion  of  olive  oil 
aloncy  which  was  submitted  to  the  same  digesting  process 
under  the  same  conditions,  showed  no  acidity  at  the  end  of 
the  experiment. 

To  sum  up  the  conclusions  that  the  results  of  the  forgoing 
experiments  seem  to  warrant,  it  seems  that  the  pyloric  cieca  of 
the  star-fish  have  no  properties  whatsoever — except,  perhaps, 
their  size  and  possibly  color — which  entitle  them  to  a  com- 
parison with  the  liver  of  higher  animals.  On  the  contrary, 
however,  they  may  be  said  to  be  closely  related  to  the  pan- 
creas of  the  higher  animals.  Their  secretion  is  abundant  and 
contains  three  ferments  : — 

I.  A  Proteolytic  ferment  comparable  to  trypsin  which  acU 
best  in  a  slightly  alkaline  medium,  to  good  advantage  in  a 
neutral  solution,  but  scarcely  at  all  in  an  acid  medium  ;  con- 
verting proteids  into  diffusible  peptones  and  breaking  down 
some  of  these  even  further  into  araido  acids,  as  leucine  and 
tyrosine. 

II.  A  Diastatic  ferment  comparable  to  the  diastatic  enzyme 
of  the  pancreas  which  acts  quite  rapidly  upon  starch,  convert- 
ing it  through  the  dextrines  into  maltose. 

III.  A  Fat-splitting  ferment  comparable  to  that  of  the  pan- 
creas which  breaks  fats  into  their  fatty  acids  and  glycerine. 

Upon  these  few  but  important  and  well-established  facts  it 
seems  necessary,  then,  to  abandon  the  old  ground  of  charmc- 
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U*ri/:ng  the  pyloric  ca*ca  of  tlio  sturfiMli  ns  of  unknown  func- 
tion. an<l  to  a<lviinc<*  .h<>  fur,  at  least,  as  to  characterize  them  as 
inifMirtant  digestive  glands,  very  fliniilar  in  function  to  the 
pancrcMis  of  higher  animals. 

LalN'ralorv  of  IMirM>l(in«'»l  < 'hrniUlnr.  Hmwii  riiiv«'r*<ilT,  l*ro\  itlrn<'p,  R.  1. 


KDITOUS  TABLE. 

Tilt*  ciiiituitidn  in  the  |Hi|iuliir  miiKt  in  reirnnl  Xo  what  biolo^JMi^  uiran 
bv  *':uiininil  charnctrr '*  ii*  ithnnn  in  a  nvrnt  artich*  by  l*nif.  (V^are 
I«<iinl»r(MM».'  Hhil  ninif  Ktrikin;;ly  in  an  etlit^irial,  a|ini|)04  t>f  thi;*  s^auie 
arlirlf,  %ihirh  ii|i|M'ari*il  a  ^hi>rt  linir  a^n  in  the  lioninn  Mtiiirnt  ami 
•^ifi'f/irii/  ./iiiiriMi/.' 

I^tnilipHMi  rit«i*  a  number  of  rm^**  «fthieh  lit*  nxiinln  an  fiirni^hin^ 
|iriH»f  of  thf  inhrriCiini r  «•!*  aiijuirftl  chnrai'tt'riMicj-.  In  ii|N*akin^  uf 
thi*«lcVflM|inii  nt  of  tlu*  «fll  known  nit-ntal  trail* of tht*  nnMlcrn  ll«*bn*wii 
hi*  Kiyn :  *'  llfiv  «i«'  li:iv«*  a  mtu**  iif  ai'ijiiin-d  p»yrhiral  rliarat'ti-ri*tica 
Mhirh  havi*  iK'tiinit'  hi'fpvlitv.  Thit*.  no  thmlit,  i«ilnt*  to  Minn*  <-\i«*nC  to 
rliniatic  infhii*n«t'«-  tr»hfi|Hiriation  to  roMrr  couniritf* — lint  nion*  |»ar- 
tuMiiiirlv  to  M'h-rtion  t>v  iHTH-ciition.  tir^  onlv  bv  ai'tivitv  nn«i  the 
u|>|N*ariiiirr  of  ni'-annt*^*  and  ■itribilnt*^.'*  tiniUI  tht*  lli'bn*w>  haw  lirea 
».ivi*il  ft >>ni  thi*  tiiTiv  |H*r"«*t*ntion«  a^ainrit  which  Inihl  rr-iiitantv  «ouhl 
havi*  tN*4*n  of  n<»  avail.  It  ■•  thi«  fart  that  maih*  thiw*  vic«*«  |»r«*vail, 
an<l  that  i-anHsl  ihf  t*itini*tii*n.  Iitllr  by  littlt*.  of  th<MH*  f|iiahtif*ii--  t^onr- 
aje.  tr*'i>**r*>*ity  ami  iHilihif^n-  that  won  hi  havi*  U^cn  tnon*  hnrinfiil  than 
iiM'fnl  nnilrr  tin*  partit-iilar  itmiiition*.**  A^ain.  in  Kfirakin^  of  Anirr- 
iean  trait*  of  rharai-t«'r,  I>initinH»«>  mi)*:  '*  It  ha|i|>enii  iMfaum*  a  rai*e 
aniiiH;;  tin-  miMt  robnut  of  Knro)H*  ban  lM*t*n  tranit|N»rtfH|  tn  ili(rfn*nt 
•urronndinKP ;  ami  thr  larii^;;!**  for  «xiiitrnoi» — n^nderHl  fii-nvr  in  the 
«ihb*rni-*«  aiiii  aniont;  lii>f»til«'  trilM-a  -  if  it  M^rvi*!!  tti  iln»triiv  tin*  Wfaker. 
^'nvi*  p*iini  i*»r  thi*  ^'rralrr  dt*vrlopnii*nt  of  tht*  Ptnm^.  in  whom  <{iiali- 
ti<-*.  |4*rha|»«alrrady  rxinlrnt  in  tht*  pat*ili<*  Hriton.  but  not  rt-t  untolded 
f'T  lat-k  id  o<*raiioii.  rnirrfft-tt  in  the  ni*w  ailaplatii»n«  m|uirrii  for  Dew 
■•i\t-ntiinii."     thif  uii^ht  aInitNit  •up|M»M*  thi'ii*  urntrncr*  to  havr  tierD 

'  l.oiiilirimi,  f '        'Ihr   llcrnliiy   tif    \ii|uirr«|  r|i«r»tirnftlit  •        Tf*t    /'rum, 
' /it*W'<ft  Vrrtfi.fi/ .ifi'f  >yr^-«i/ 7«'iirfifi/.  <Mi»lierlSI.  1^7.  Vul    IliT,  Nu    17,  |>. 
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written  bj  the  most  orthodox  of  neo-Darwinimna.  Nowhere  in  bit 
paper  does  Lombroso  offer  any  proof  that  the  characteristics  roentioiied 
are  not  fortuitous  variations.  He  takes  it  for  granted  thai  because  a 
character  is  new  and  adaptive,  that  it  is  an  acquired  character  become 
hereditary.  There  seems  to  be  in  hb  mind  the  very  common  confusioD 
between  the  terms  "  new  "  and  "  acquired." 

The  editor  of  the  Boston  Medical  and  Surgical  Journal  is  suffering 
from  a  much  worse  confusion  of  the  terms,  for  he  has  not  yet  learned 
to  distinguish  between  infection  and  heredity.  When  the  medical 
profession  has  demonstrated  that  syphilis  is  not  an  infectious  disease, 
we  shall  be  ready  to  accept  congenital  syphilis  as  an  acquired  charac- 
ter that  has  been  inherited.  Besides  other  cases  of  this  kind,  the  eili- 
tor  cites  the  case  of  a  child  born  of  a  mother  who  had  taken  from  eight 
to  fourteen  grains  of  morphine  daily,  commencing  soon  after  marriage. 
The  three  preceding  children  had  died  soon  after  birth.  In  this  case 
the  child,  a  ten  pound  girl,  on  the  third  day  became  sleepless,  pale  and 
prostrate,  and  five  minutes  later  died.  What  passible  bearing  can  a 
case  like  this  have  upon  the  question  of  the  inheritance  of  acquired 
characters?  Knowing  the  effect  of  morphine  upon  the  adult,  it  is  ftcr 
from  surprising  that  a  child  that  had  been  bathed  in  and  fed  on  morphine 
from  the  moment  of  conception  until  birth,  should  show  some  results 
of  such  treatment.  We  may  have  here  an  acquired  character,  but  the 
evidence  of  inheritance  is  absolutely  nil.  It  is  a  case  of  poisoning,  not 
of  inheritance. 

The  report  of  the  proceedings  of  the  Annual  Meeting  of  the  Boston 
Society  of  Natural  History'  hat*  been  lying  ufwn  our  table  for  some 
time.  We  are  glad  to  note  that  Prof.  Hyatt  has  nearly  completed  the 
descriptive  part  of  hi.s  work  on  the  Achatinellinae  of  the  Hawaiian 
Inlands.  It  is  to  be  hoped  that  this  very  complete  collection  of  land 
shells  purchased  by  the  Society  in  1^90  from  the  Kev.  J.  T.  Cvulick, 
will  soon  be  placed  on  exhibition.  It  is  one  that  will  be  of  the  great* 
est  interest  to  all  students  of  evolution. 

It  is  annouced,  also,  that  considerable  progress  has  been  made  u(K>n 
the  collection  illustrative  of  "dynamical  zoology,'*  and  it  is  gratifying 
to  know  that  it  will  be  put  in  place  during  the  present  year. 

'  I'nx'eiMlings  lioston  S^K-iety  of  Natural  History,  Vol.  2>,  No.  2,  p.  4o-T2. 
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<;knekal  iuol<h;y. 

The  average  Contribution  of  each  several  Ancestor  to  the 
total  Heritage  of  the  Offspring.'-- Wo  inlierit  nui  mily  from  mir 
piirviitii  Uiit  aliMt  from  mir  ^raixi parent)*  !«>  n*iiioto  gem* rations.  Tlio 
|ir>Mt*ni  itf :  What  |>ri»}Nirtioii  of  the  Hhtilei^oii  the  averageJiihiTiletl 
from  <-arli  ^etirriitii»ii  ^ 

III  uii  eiirlirr  work.  <iultoii.  ■)•  a  r<f*iilt  of  4*x|»erimeni?«  on  i(W<*et  |Ma«. 
rfiichiil  lilt*  roiirlii^ioii  tliiit  .'>o  jht  tTiit.  of  our  (|tialili(>ii  art>  f>n  :lii* 
avi-ni^*  iliTivnl  from  oiir  two  pan-iitj*,  and  tio  ^it^^-Mtod  tin*  pri»)»iil»iiily 
thiit  *J''>  |MT  ri'iit  r<»riM  n  from  mir  four  ^^rniidpiirc'iilM.  ]2V>  |ier  rt'iit.  frnm 
all  our  t!r(*at*;:rniMl|mrfiit>.  nml  m»  on.  tlit*  f<um  U'lnir  HN)  |M*r  rent. 
Cliii*  nroiMinliu^  f'lr  the  whoh-  inh<*ritanre.  The  pre^-nt  |»ii|K'r  hrin^ii 
th«*  riMjuinHi  pro«if  of  lialtonV  hy|iolhi*M«. 

Thi*  iiH'th(Mi  of  pro  if  i«  notewitrthy.  tiHlton  had  acei'h^  to  |N*i|i<;ree 
rr<**tr<N  of  ItHNiet  '  houiiflii  lin*<|  throu^rh  t wmtv  v«*arfi.  Th<-M*  (•xhiliit4>«l 
only  iwo  riil<»r  ty|»e# — tricolor  «T'  and  non-trimlor  '  N  ).  There  were 
M17  h<'und«  f»f  known  oilor  «h*rivrd  fn^m  parfntu  of  known  cohir:  TifiT 
of  thf*iif*  lind  all  four  criindpamit^  of  kniiwn  (*olor  ;  ami  1^^.  nil  ^leat- 
lian-ntM.  <talton  il«*(«'rminfd.  for  exampU*,  wIihImt  thi*  pro|>ortioii  of 
T*pr«iL'«-ny  of  a  known  anrt^try  rorri'«|M»iidfi  lo  the  law  of  rontrihutiitn 
eiMinfiat«-«l  iilN»ve.  llr  M*|iaraied  iht*  pri*i;i»n%  into  thn*«*  h»tji;  nanifly. 
lh'««f  whirh  harr  2  T-par«*rit-,  1  Tpannt  or  H  T-parwit ;  earh  of  tl^i^e 
may  ht*  fiulN|ividf«i  into  lot*  ha^iu);  4.  .'t.  2.  or  1  T*^rand|ian*iit.  I^t 
Ihr  fM-rrti*nta^rii  of  T-pro|;i*nT  in  iIm-m*  lot*  mct*«*rd  with  what  we  miirht 
c-aliMilHtf  from  th«*  law?  1^1  um  tak^  a  caM* ;  there  are  1111  individuali 
whi'-h  havr  '1  'l'-pan*ntji  and  .'t  T-irran«l parent*.  What  fier  i^ent.  rhouhl 
Ih-  trii"l>r^  Thf  two  r-pnreni*  •hi»uld  fnrli  di'tfrniim*  2*'»  |i«*r  rti*nt. 
toifll.  .'•*»  {irr  f  ••nt.  Karh  of  thf  '<  T-t:randparrni«  *hoiild  drtiTmine 
i  •  •"»  {'••r  I  •  III  .  •»  J."»  |NT  K'vui  .  ttital  I  '*.7."»  (H*r  it-nt.  titj;Hher  •*»**. T.i  |ier 
n-nt  I"  iho»  niii"t  U*  ad«l«'d  (In*  iiillurnct*  of  the  T-^n'ut  (^rniolpiirt-iit* 
aii«l  fitrlifT  iiiiei-<*|itr«  The  pr'haldi*  |m  ri*<*iitap*  of  iiiioliM-rvnl  T- 
iin('«'*t«ir-  and  In  ii«r  nf  T  ;,M'ni*r:itiii;;  influriiCi  niii\  In*  ral«-ulat«*«l  on  tin* 
a*«>itiipli«iii  th.it  thi*  |M  rri'htnp- of  T-p:irrfit»  pPNlurin^' Tor  N  pr>'^'iiiy 
Hill  III*  th<*  «amr  I'tir  uiikn<twii  uiifor  kmiwn  p-nerationii.     liy  un  r\tiu- 
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sive  calculation,  not  necessary  to  reproduce  here,  Galtou  found  that 
the  totality  of  the  ancestors  of  each  T-grandparent  determines  the  tri- 
color character  of  4  per  cent,  of  the  progeny,  and  all  the  ancestora  of 
each  N-grandparent  determines  the  T-cliaracters  of  2  per  cent,  of  the 
progeny,  so  we  must  add  to  our  sura  3X4  per  cent.=12  per  cent  for 
the  3  T-graudparents  and  2  per  cent,  for  the  N-grandparent  which 
gives  the  grand  total  of  68.7+1 2+2=^83  |)er  cent  of  the  119  progrnj 
(or  99  individuals)  which  should  be  tricolor.      As  a  matter  of  fact  of 
the  119  individuals  which  had  the  ancestry  in  question  101  individual* 
were  tricolor.      Many  comparisons  between  calculations  and  obaerra- 
tions  were  made  which  agreed  as  well  as  this  and  thus  confirmed  the 
truth  of  the  conclusion  that  we  inherit  on  the  average  one-half  of  our 
qualities  from  our  parents  and  half  the  rem.ainder  from  each  successive 
earlier  generation  of  ancestors. — C.  B.  D. 

Preformation  vs.  Epigenesis. — That  the  modem  revival  of  the 
preformation — epigenesis  controversy  is  resulting  in  a  harmonious 
middle  position  through  the  application  of  the  experimental  method  is 
a  source  of  gratification  as  well  to  the  l)elievers  in  the  application  of 
this  method  to  embryology  as  to  those  who  desire  the  settlement  of  the 
dispute.  Incidentally,  however,  these  experiments  are  giving  a  clearer 
insight  into  the  form-producing  and  form-maintaining  factors.  One  of 
the  latest  contributions  of  this  sort  is  that  of  Crampton  who  has  de- 
scribed in  the  Annals  of  the  New  York  Academy  of  Sciences,  Volume 
X,  experiments  on  isyoiated  blastomeres  of  the  Ascidian  Mulgulti  mnn- 
hattenMis.  He  finds  that  here,  much  as  in  the  sea-urchin,  the  one-half 
hiastomere  undergoeij  a  strictly  partial  cleavage,  but  rearrangements  of 
blastomeres  soon  occur  which  tend  to  mask  the  partial  nature  of  the 
development.  P^ventually  a  nearly  complete  larva  ofle^s  than  normal 
size  and  with  defects  in  certain  organs  is  produce<i.  The  missing  half 
has  been  supplied  by  the  celld  already  present.  Thus  there  is  here  no 
pure  epigenei«i:i,  no  strict  preformation,  but  a  remarkable  regulation 
phenomenon,  as  Driesch  would  say,  by  which  the  mutilated  organism 
attempts,  but  not  altogether  8ucc6S^fully,  to  develop  normally  destpite 
the  unfavonible  conditions. 

Dissemination  of  organisms. — Experiments  of  Dr.  Ameileo 
Berlese  showing  how  insects  and  especially  ants  and  some  s|)ecie*  of 
flies  aid  in  the  diffusion,  preservation,  and  multiplication  of  yeasts,  are 
described  in  a  recent  nuniber  of  Nature.^ 

•Nmlure.  Oct.  14,  1897,  pp.  676-.')77. 


It  ii*  «hiiwii  that  voaitii  not  otiU*  miir  lie  riirrie<l  in  thcdimitive  tract 
<<f  rti(»<  •  as  well  am  ti|M)ti  tho  oxternal  partu  of  the  body  )  hut  that  they 
artiialty  multiply  there.  Th«*  b«*lief  iii  expreaiie<l  that  many  yeants 
itnlinarily  \%mM  the  winter  within  the  di^^tive  trartJi  of  ini»ectfi,  rnthcr 
Chan  u|Min  the  nurfaiN-n  nf  |>hnt*  or  in  the  toil. 

A  Plankton  Note.  Aiioiher  illutiration  of  the  ahundam*e  ufcer- 
t:iiii  -ninll  iiiiimaU  in  the  orean  in  furnif^hevl  iu  a  letter  from  W.  A. 
lii-plnian  |i.iMifihi-d  in  Sntur>  *  While  rr<>Hi>in^  the  l^hnitlur  current 
at  :iIhmiI  Imu^.  •'>')"  \V.  in  tin*  itteannhip  I'ariifian  the  party  wen*  served 
Hith  ti  ri*|M*|MNl  r>iew.  TIn'  little  rruMiKvii  were  raujfht  l»y  puiupin^r 
t)i4'  ».i(*-r  ioto  the  pliip  zin>l  otrninin^  it  through  i»ilk  neti*.  In  tliii««ftAy 
it  «i:i*  ifl*y  ti>   'htain  a  ••uihcii'nl  nuniU'rto  make  a  "  refl|NTlahle  iliiih.*' 


mim:ical<m;y. 

New  Minerals.  Derbylite.  — Ilu^^tak  and  Vt'\**i'  ^wv  w  full  dt* 
•i-riptii>n  «'f  a  ii«  w]Hiitini'>ii<i-iitiin»tt*  of  iron,  ttf  wliirh  thi-y  h:id  i;iv«*n 
n  |tri'liiniii:irv  initiit'.  Tl>«'  niittrrnl,  nanird  n«*rh\  litt>  in  Ipinor  nf  the 
di-tiiijiii^lHiJ  i;i'-tl";;i*i  i«f"  Urn/il.  *  V  A.  I>i'rl»y.  oi'i-iirn  in  thr  rinnuhar- 
Im  ariii;.' -:in*l<i  «>t'  Tripu)in\.  Miri:i»  tf«-r:ii*,  Knizil.  and  ha*  aUn  Ini-u 
f  •uimI  111  pLirt  iu  i-rrtaiit  inn-fovit*-  M*lii*t»  in  thf  near  viriiiit%'.  Her* 
hvlii*'  I*  •■rihnrliiiuihir.  a  l»  i'  <MMii;rj  :  1  n.'»'ii»j;i.  T«iin<  i»n  «»ll. 
rriftun-  piiralh  I  !••  (H*!  Imt  w*  l;<mm|  i  t«-ii\a^*i-  <'r\**ta!*  niiiiiitr,  n-lur 
pt'i-h  M:ii  k.  ItiPtrr  ri«iii>>U",  lianliit--"  :i)i  tit  -•,  «)i«*nrii-  ;:riiviiy  4  •~>''<r 
t  t:>(i  al  |ir«i|M>r(i('4  uud**l«*rfninttt»If  ••!!  :ii  •  «>(tut  ••!  ••parity,  i  *«tfn}Hi«iliiin 
|.r  •)ialii\  l'H>.SIiO  •  .'i  Fi'O, '|  lO.  nfi»Ii-«  tint;  <niall  aniwuut*  ••(' fiiliea. 
a!iiiiiiii»  and  alk:ili«'«. 

Zirkelite.      I'riMr*   i:i^*f*  ii   ri-vi««il   aii:il\*i«  of  thi«   nrw   miuiral* 

Zf<  I     I  M  r    I  h<  \  <  e,<  I,      V  <  »,"*      r<  \    I'H  •  t  aO  y\^  \  I^Miitiou    Sum 
...' '•'.M  I '.«*i    7  :i!      I'.iJ       <»'-M       1  ••»    7  72  !<»::•  ii.'Jj       l  nj     nnorj 

4- -r r«*»)M'niiiu^  to  thr  fitrniiila    apprnxiuiatf-l)     Ko  2    /r  li  I  It    O^ 

•  \«i.ir. .  Vol    Vi.  |i    W..  I  Ik  I.  M,  W.*: 
Mm    M-tf.  V..I    \l.  N..    ■.:•.  ,.    ITi.. 

'  Mill  M»it ,  Viil   XI.  \«i    •«'.  I*  <* 
'  Mm    Mair  .  \  •>!    M.  >«•   '2.  |>    iNi 

•  I  ir*t  •li-*i  ril"^!  lit  Mm    Mb(  .    V<<l     \l.    No.    '>«i.    |<.   ^^        "nv  atnirart  thu 
).HiriiBl.  \«'l    W.Xl.  July.  I*'.'T.  |i  iiol. 
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Wellsite,  a  new  Zeolite. — Pratt  and  Foote*  describe  a  new 
mineral  fouod  in  the  Buck  Creek  Corundum  Mine,  Clay  Co.,  N.  C. 
They  name  it  wellsite  iu  honor  of  H.  L.  Wells,  Prof,  of  Chemistry  to 
Sheffield  Scientific  School.  It  occurs  together  with  chahaxite  on  albite, 
rarely  also  on  hornblende  and  corundum,  these  minerals  constituting  a 
vein  in  a  large  mass  of  dunite  near  its  contact  with  gneiss.  Wellsite 
is  monociinic,  forming  doubly-twinned  crystals  like  th'jse  of  harmotome 
with  pseudotetragonal  aspect.  Twinning  planes  are  c,  001  and  e.  Oil. 
Forms  observed  c,  001 ;  a,  001 ;  b,  010 ;  m,  110 ;  ^  :  b  :  c=0.7H8 : 1: 
1.245  B=:23^  27'.  Cleavage  none,  lustre  vitreous,  colorless  or  white, 
hardness  4-4.5,  specific  gravity  varying  between  2.278  and  2.366  prob- 
ably depending  on  differences  in  the  ratio  of  barium  to  calcium  in 
different  crystals.  Double  refraction  positive  and  weak.  Plane  of 
optic  axes  at  right  angles  to  010,  the  obtuse  bisectrix  inclined  52^  to  c 
in  the  obtuse  angle.  2  E  probably  between  120^  and  130^.  Chemical 
composition  : 

SiO,    Al,0,    BaO    SrO    CaO    MgO    K,0    Na,0    H,0     Sum 
43.86    24.96    5.07     .1.15    5.80      0.62     3.40      1.80     13.35   10001 

corresponding  to  the  formula  R  AI,Si,0,«  .3H,0.  R  contains  BaO  : 
CaO :  (Na,0+K,0)  in  the  ratio  of  1 : 3  :  2.  It  was  found  that  the 
water  ap|>eared  to  be  in  three  conditions  in  the  molecule,  one- 
third  being  given  off  between  100^  and  200^,  another  third  between 
200^  and  300^,  and  the  remaining  third  only  at  a  red  heaL  The  rela- 
tions of  wellsite  to  the  pliillipsito  group  of  the  zeolites  is  shown  in  the 
following  table : 

^       :  b :     c  .T 

Wellsite.    .    .    .  RA1,8i30,„.8  HO.       0.768      :  1  :  1.245  5:^27 

Phillipsite  .    .    .  RA1,Si,0„  .4A  H,0     0-70949:  1  : 1.2563  55  37 

Harmotome.    .  RAI.Si.O,,  .:>  H,6       0.70315:1:1.2310  5.110 

Stili)ite  ....  RA1,8i.(),.  .0  H,0       0.76227  :  1 :  1940  50  49 

The  authors  predict  the  prohal)lc  occurrence  of  a  fifth  member  of  the 
group  corresjwnding  to  a  hydrated  anorthite  which  would  have  the 
conii)osition  RAl,Si/X  2  II,0. 

Silicate  containing  lead.— Penfield  and  Foote*  describe  a  new 
mineral  from  the  Franklin,  New  Jersey,  zinc  de|>08its  to  which  thev 
give  the  name  roeblingite  in  honor  of  Mr.  W.  A.  Roebling,  the  distin- 
guished enpneer  of  Trenton.  N.  .1.    Roeblingite  occurs  at  the  one  th«>u- 

*  Am.  J.  Sci.,  Vol   CLlii,  l«l«7,  p.  443. 
*.\m.  J.  Si.,  Vol.  CLlil.  1.SV7.  p.  413. 
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Mod  foot  level  of  the  Parker  shaft  of  the  N.  J.  Zinc  (  oiupanj,  on  or 
nmr  tbe  contact  between  granite  and  white  linientone.  There  are  many 
minerals  in  tbe  immediata  rtcinitT  esfiecially  garnet  and  axinite,  in 
the  carities  of  which  it  in  f^nerallr  is  found.  It  forms deuM,  white,  com- 
fiact  maMies  consistini^  of  an  aggregate  of  minute  prismatic  crystals 
nhirh  were  douhlj  refracting  hut  whose  crystiil  system  couhl  not  lie 
d(*(rrmined.  Sfieoific  gravity  3.433,  hardnena  a  little  It-ss  than  3. 
(*hemical  rom|K>sition  : 

Sit),    S(),     n>0    MnO    (aO    t^r<^     K,()     Na,<)     II,()     Sum 
2:\M   9.0<>    31.0.)     2.48     25.95    1.40     (1.13      U.40      6.30    100.32 

rorresfKindini;  to  tlie  (*om|i]icat4*«i  formula  H,„('a.rh,Si^S/>^.  the  small 
amounts  of  MnO,  Sr<>  and  alkalies  being  unite<l  with  the  calcium. 
Thifi  ise<|uivalent  to  5lI,(*aSiO.  2(*arbSO,.  This  adds  one  t4>  the 
small  list  of  silicates  containing  lead  and  is  the  first  ol)0erve4l  o(*i*ur- 
rence  of  a  sulphite  in  nature.  ryr<»gno»ti(*a :  fus«*s  at  3  to  a  globule, 
giving  blue  lead  flame  and  with  MMim  a  lead  ccmting;  Mn  reaction; 
Kulublc  in  wi*ak  acids  with  M*paration  of  gelatinous  nilica. 

Bixbyite. —  IVnfleld  and  FiHite*  dcm^ribe  a  new  mineral  from  tbe 
tnpnz  hH-ality  in  the  nmuntainti,  thirty-Ave  mile!*s«»uthwei*t  of  Sim|iNin, 
Ctnli  Th«*  «*ry»taU  art*  iinplantf^l  u|m>ii  topaz  and  altt-rcil  ganiet  and 
rliVolite  and  an*  evidetitlv  n  product  tif  funiarule  action. 

lii\livite  i*  i-«imetric,  cry«tallizing  in  cuIn*!*  »onM*tinieA  mi»dified  by 
till-  i(*iHiiteiriih(Mlr«in,  112,  tin*  crystals  lM*ing  upwardu  ot'5  mm.  on  the 
if\^\  Irn-giilar  frartun*  with  triiC4*ii  tif  iictaliedral  cleavage,  ndur 
brilliant  blark  with  nietailu-  luMre.  iitri*ak  black;  hanln«»ii  <»-(>.5, 
ii|M'cifir  gravity  4  tM5.  Tumi*  aC  4  and  U'cuniCM  magnetic;  fHiwderdia- 
milvci*  with  ditKculty  in  llt'l.  li)K*rating  chlorine.  The  anulysin  ^by 
F«Mitf;  nhiiWtil  the  fnllnmng  iMm|Mwitifin  : 

SiO,     Alt>.     F.-,o,     Tio,     MnO     Mgt)     O      Hum 

1.21       2. .3       4:.!«H      1  7i»     42  0.I     O.ltl    4.3M    ySMO. 

Til*-  "ilica  and  alumina  are  n-^artbd  a«  due  V*  a  pmall  amount  of 
t«ipa7  ahi«-|i  cnuld  not  Im*  n4*para(f-t|.  The  (*iini|H>iiition  nia\  then  lie  ex* 
prriMil  a«  Kjtl,  »lH*re  K  in  Fi\  Mn,  ami  a  little  Ti.  Hut  nibrr  con* 
Pidrrntion*.  r^|M*«-i«lly  it*  iiNinittric  form,  point  ruiher  to  the  formula 
l(<  >  K<  >,  or  FH  rMnO,  with  »mall  aniounta4>f  MgOand  MnO  replacing 
F«*<  ^  and  TiO,  replncing  MnO,.  It  thuii  nirrep|MindM  clmiely  to 
braunite,  Mnt)  MnO,  and  to  tlie  i»(»nictric  |ien«fi»kile,  i'aO.Tit),.     The 

'  Am   J    Sii  .  \  .»!.  rl.l  V.  I>«v:.  |i.  luv 
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Dame  is  in  honor  of  Mr.  Maynard  Bixby  of  Salt  Lake  Citj»  who  first 
brought  the  mineral  to  notice. 

Associated  with  the  bixby  ite  are  topaz  crystals  showing  combinatioos 
of  the  following  forms: 

a,  100;  c,  001  ;  m,  110;  1,  120;  d,  201  ;  f.  021 ;  y.  041  ;  o,  221  ;  u, 
111. 

There  are  also  rough  pseudomorph  crystals,  probably  after  the  man- 
ganese garnet,  spessartine,  now  composed  of  a  mixture  of  bixbyite  with 
either  topaz  or  quartz  or  both. 

Zinkenite  Group. — Spencer*  describes  a  twin  crystal  of  chalco:^- 
tibite  (wolfsbergite)  from  Wolfsberg  with  102  as  twin  plane,  not  before 
observed.  Also  (rare)  simple  crystals  of  zinkenite  from  the  same  |>lai*« 
showing  the  new  form  001.  He  then  shows  that  by  a  proper  orienta* 
tion  of  the  crystals  of  the.se  two  minerals  the  similarity  in  habit,  stria- 
tion,  and  twinning  may  be  shown  and  also  their  place  in  the  isomorphic 

zinkenite  group  as  follows : 

«^       — 

a     :  b :       c 

Zinkenite.    .  PbS.Sb,S,  0.5575:1:0.6353 

Wolfsburgite  Cu,S.Sb,Sj  0.531 2:1:  0.6376 

(Chalcostibite,  Penfield)  0.5312  : 1 : 0.63955 

Sartorite      Pb  S.  As,S,  0.5389 : 1  : 0.6188 

Emplectite  Cu,S.Bi,S,  0.5430 : 1 : 0.6256 

He  j<tates  on  the  ground  of  crystallo^raphic  measuremenls  that  j)roJ». 
ably  the  mineral  ^'uejnrite  <lescril)ed  i)y  Cuinenjre  as  having  the  c..rii- 
|>o9ilion  Cn,  S/JSh^S,  will  be  found  to  be  identical  with  ehalr<i2:iil)iio. 
This  lia^  been  proved  by  Penfield  and  Frenzel*  by  a  reexamination  .,f 
material  from  Cluejar  and  a  study  of  new  material  from  Huanchara. 
Bolivia,  sup|)osed  to  be  guejarile.  Measurements  of  crystals  from  iht  sur 
two  localities  gave  results  entirely  agreeing  wltli  those  fn)m  tvj»iral 
chalcostibite  from  Wolfshurg.  The  chemical  constitution  of  tiie 
minerals  from  the  three  localities  was  also  shown  to  be  identical,  and 
to  satisfy  the  chalcostibite  formula:  CUjS.Sb.S^.  On  the  chalc*»}(tibite 
frou)  Huancha<'a  Penfield  observed  20  forms  of  which  13  were  new  a^ 
follows:  l.SO.  209.  L>07,  'J05,  203,  302,  065,  136,  133.  2r>5,  263.  2^,1. 
4.12.5.  He  also  shows  that  the  forms  observtMi  by  Las|>eyres,  7.14  >*. 
and  7.21.27,  should  be  6.12.7,  and  134  re9j)ectively.  In  Pen6eld's 
paper  is  further  a  description  by  Spencer  of  a  chalcostibite  sjiecinien 

"  Min.  MaK'  .  V<»1    XI.  No.  o.>,  p.  \SH. 
'*  An.  J.  Sii.,  Vol.  CLIV,  l>y7,  p.  •-»:. 
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in  the  BriiNi  MiiM>iim,  likewise  from  Ilimnchnrm,  on  which  wore  the 
further  now  form*  :  233.  354,  474.  47.'».  47r>. 

Th«*  nxial  ratio  tifl«i|ite4i  is  a  :  h  :  o  :::^n.,5312  :  1  :  (i.ti^^jri,  anti  elalHtr- 
ate  tables  of  AnL:U*i»  ^hon-  the  thoroiij^h  ntfrt*i*nu*nt  <>f  th**  itlwervationii 
on  «hi«*h  14  l»ai«exi  the  iilentity  of  ^iifjarite  an«l  chaloiKtihite. 

Terrestrial  Iron  from  Missouri. — .\lleu^'*il(*M:rilH.*«threeoccur- 
riMii't's*  itf  nativf  iron.  (MnMilere^l  to  Im*  of  nndoubie<l  tern^striftl  origin, 
in  thf  r«uil  Mra«iirt*i«  of  Mii^MMiri.  In  eufh  cam*  the  iron  vitL*  found 
«liirin^'  thr  •Irillini;  u(  u  hi*1I  :  at  (^anit^nm,  (*liiit<»n  (*o.  the  in»n  fornK*d 
a  nmM  M>vi-nil  inrlim  in  thirknt^M  in  the  nii<t!*t  of  a  Holi«l  Hunil^titne, 
fifiv  iih«'  fi'i't  hi'I«iw  tht-  fitirfiKv:  nt  \Vt>unMeati,  Hickory  <*«».  n  few 
|»ii'(*4*-«ir  irin  vn-ri*  touml  in  a  t^tratiini  of  ^ray  day.  intorlMihlrtl  with 
iian<i<ioni'  anil  thin  M*aiiiH  nf  li^'nitt*  nt  thi*  tlrpth  of  thirty-tivi*  f(*t*t :  at 
llolihMi.  .li'lih«oi  <'••.  a  niuvi  nt  iron  wa.*  ntnirk  hut  not  |iaMM'«i  throti^h. 
in  a  In*iI  ••!  tiri*cla\.  uni|i*rlyin);  an t-i^htei'U-inrh  coal  iH-atn.  thirty -M-vm 

ft-rl   In'Iuh   thi*  i«urtari'. 

1  h«  rh.irai  (IT  of  thi'  ifmu  w;i«  thi*  »»niiir  in  all  thi*  oivurrtntvK.  It 
wi!*  Irif  IriiUi  rii^t.  of  a  hiMTMiii  p^ilvirv  whiti*  rolor.  xvrx  nialh-altlt*. 
haiiihr*^  il.  ^iM  ritir  ^rM\i(\  xaryiit^  tpiUi  7. -lit  to  l.h^.  Thi*  hirpM 
jiiirr  <>l>taiiH-ii  wtiL;lH>«|  t.'i  4  k'taiMi*.  >«inM*  piriTii  fxhiiiiti-il  a  Ia\fr«-«i 
•  liiirliiit-  :ilfn-»t  aiiioiihtui.:  t>*  a  rlra\:iL'<*-  I'oli*h<*«l  Murfa<i  f*.  rlrliiii, 
»iM>\\i«l  iiii  \\  iilntaii^latti  li  ti^un*.  Ihi*  t'ht*niiral  roni|io-ition  ••!  tht* 
itt'ii  u:i<  iii-.iil\   Ui«-  (>anii*  HI  ihr  tlirif  lur.ilitifii . 
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II 

III 
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1  il't 
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'I  )m'  Mritrr  iii<|H*ar«  it*  (-oii*tih  r  thiit  ih«>M*  irotiii  rt'|>r«*(ieiit  rn^n  of 
liH-nl  rt-iliif  Hull,  thi' a^«M*inti<iii  wiih  •••al  >ii  ritiii*U-arini:  tilrata  U'ln^ 
hiM  a»  •i»'iiiti<  ant  It  Mfui*  Wnrtliy  of  n^tr  in  thift  rv^'uril  tliat  thr 
nniMtiitt  III  rarlMiii.  Inith  in  thi*  in»iiii  aii<l  in  tin*  nick*  in  wliirh  thi*r 
Win*  •itiiiili-il.  w:i"  virv  •mail. 


■   Am    .1    '*.  I     \  .1   •  I.I  V,  l-'.r.  |.   ■•'.» 
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PETROGRAPHY.' 

Petrography  of  the  Marquette  Iron  Range.— Van  Hiae  and 

Bayley^  in  their  recent  description  of  the  Marquette  Iron  Range  in 
Michigan,  give  accounts  of  the  petrography  of  the  Archean  and  of  the 
Algonkian  rocks  occurring  in  the  region.     The  pre-Algonkian  rocks 
comprise  granite-gneisses,  syenites,  hornblendic  and  micaceoas  scfaisfs^ 
and  a  series  of  green  schists  that  are  cut  by  peridotites,  and  by  acid 
and  basic  dykes.     The  granites  or  gneisses  are  notable  for  the  large 
quantity  of  microcline  they  contain.     Although  this  is  present  in  the 
most  massive  phases  of  the  granite,  it  is  much  more  abundant  in  those 
phases  that  are  schistose  as  the  result  of  pressure.     These  rocks  are 
much  crushed,  and  have  developed  in  them  great  quantities  of  new 
plagioclase,  quartz  and  muscovite  in  addition  to  the  microcline  above 
referred  to.    The  syenites  are  mainly  granitic  aggregates  of  orthoclase 
and  hornblende,  with  some  plagioclase  and  a  number  of  secondary  pro- 
ducts formed  under  the  influence  of  pressure.     These  are  the  same  in 
character  as  the  secondary  products  formed  in  the  granite  under  simi- 
lar conditions.    The  green  schists  are  squeezed  surface  materials. 
Some  of  them  are  squeezed  tufls  and  others  squeezed  lavas.    The  for- 
mer contain  numerous  pebble-like  masses  that  are  taken  to  be  bombs 
and  rounded  lava  fragments.     The  present  constituents  of  the  schists 
are  chlorite,  sericite,  calcite,  plagioclase,  quartz  and  sometimes epidote. 
Much  of  the  plagioclase  is  in  broken  crystals  lying  in  a  matrix  formed 
of  smaller  fragments  of  the  same  mineral  cemented  together  by  a  felt 
of  the  others  in  a  very  finely  crystallized  groundmass.    The  structure 
of  many  of  the  schists  is  typically  tuffaceous.     These  rocks  indicate 
clearly  the  existence  of  volcanoes  in  pre-Algonkian  time.     The  basic 
schists  are  associated  with  acid  ones  that  seem  to  be  squeezed  rhyolitic 
lavas.     Analyses  of  these  two  classes  of  schists  follow  : 

AI2O3  re«03  FeO  CaO  MgO  KgO  Na^  P^^i  CO,  HtO  Total 
16.45  .94  4.20  3.46  3.12  1.05  5.24  .18  1.98  2.61  —  100.84 
14.83      1.46        3.09      .36    1.99  8.50        .47      .26  2.79—    99.S4 

The  basic  rocks  cutting  the  gneisses  and  schists  are  diabases  in 
various  stages  of  alteration,  and  the  acid  ones  are  quartz  porphyries. 
These  have  been  carefully  described  by  Williams."    The  peridotite  of 

1  Edited  by  Dr.  W.  S.  Bayley,  Colby  University,  Waterville,  Maine. 

2  Monograph  XXVIII  U.  S.  Geo).  Survey,  Washington,  1897. 
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the  Marquette  district  was  carefully  described  years  ago  by  Wads- 
worth.  The  ouly  additional  fact  of  importance  added  by  the  authors 
with  respect  to  this  rock  concerns  its  composition.  An  analysis  of  a 
very  fresh  specimen  gave : 

SiOs  TiO,  Al^Os  CrsO,  FeaO,  FeO  MnO  NiO  C«0  SrO  BaO  MgO  KsO  Na,0  GO,  PfOft  HfO  ToUl 
39.37  .66     4.47     .68      4.96  9.18     .12     .21  3.70    tr     tr  26.58    .26    .50     1.23   .17    7.95  —  99  94 

A  few  hornblende-schists  met  with  in  certain  portions  of  the  area 
studied  are  shown  to  be  altered  igneous  rocks,  possibly  recrystallized 
lavas. 

The  micaceous  schists  are  well  banded  rocks  with  a  distinct  dip  and 
strike.  They  are  often  interlaminated  with  thin  bands  of  hornblende- 
schists  with  which  they  are  perfectly  conformable.  These  micaceous 
schists  embrace  muscovite-schists,  biotite-schists  and  feldspathic  biotite- 
schists,  most  of  which  are  so  much  decomposed  that  their  original  com- 
position is  difficult  to  determine.  It  is  probable  that  they  are  crystal- 
lized acid  lavas  or  tuffs. 

In  the  Algonkian  series  are  quartzites,  conglomerates,  graywackes, 
slates,  dolomites,  griinerite-magnetite  schists,  jaspi I ites,  mica-schists  and 
a  series  of  basic  tufis  that  have  suffered  metamorphism  until  they  are 
now  largely  hornblende-biotite-schists.  The  production  of  hornblende 
in  these  tuffs  is  on  a  very  extensive  scale.  The  amphibole  is  in  large 
plates  that  are  more  or  less  idiomorphic,  and  nearly  all  of  these  are 
cellular  in  structure.  The  greenstones  that  are  intrusive  in  the  iron 
formation  are  altered  diabases,  in  only  a  few  of  which  augite  can  still 
be  detected.  These  rocks  have  heretofore  been  generally  known  as 
diorites.  In  the  western  part  of  the  district  where  the  squeezing  has 
been  more  intense  than  elsewhere  much  quartz  and  biotite  has  been 
develoj)ed  in  them,  and  the  rocks  present  a  very  different  aspect  from 
the  more  normal  phases. 

All  the  rocks  mentioned  above  are  described  in  detail,  and  many 
colored  reproductions  of  polished  hand  specimens  of  limestones,  slate 
and  jaspilite  illustrate  the  report. 

The  Rock-formation  of  the  Silver  Cliff  and  Rosita  Hills 
District,  Colorado. — The  mines  of  the  Silver  Creek  and  Rosita  dis- 
trict are  mainly  in  volcanic  rocks.  The  eastern  portion  of  the  area  is 
the  seat  of  an  old  volcano  which  erupted  andesite,  rhyolites  and  trach- 
ytes both  in  lava  and  in  tuff  form.  These  constitute  the  Rosita  Hills. 
North  and  east  of  these  are  the  old  granites  and  gneisses.     In  the 

» Bull.  62  U.  S.  Geol.  Survey. 
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neighborhood  of  Silver  Cliff  only  the  rhyolites  are  present  The  gran- 
ites intrude  the  gneisses,  both  being  early  Cambrian  or  pre-Camhrian. 
The  volcanic  series  dates  from  the  early  Eocene ;  in  this  and  in  aonne 
other  respects  being  like  similar  rocks  at  Cripple  Creek  and  at  other 
volcanic  centres  in  the  State.  Both  the  Rosita  and  the  Cripple  Creek 
volcanoes  are  regarded  as  small  outlying  vents  connected  in  origin 
with  the  much  larger  eruptions  of  the  San  Juan  and  South  Park  re- 
gions. 

The  gneisses  of  the  Silver  Cliff-Rosita  Hills  district  are  described  by 
Cross*  as  variable  in  composition,  no  one  type  persisting  over  any  great 
area.  They  consist  of  microcline,  orthoclase,  quartz  and  biotite,  mus- 
covite,  hornblende  or  augite,  and  by  variation  in  the  amounts  of  either 
one  or  several  of  these  constituents  they  grade  into  quite  different  types. 
The  quartz  and  the  bisilieates  are  oAen  segregated  in  thin  layers  or 
streaks,  thus  giving  the  gneiss  a  banded  aspect.  Among  the  principal 
types  represented  in  the  complex,  the  augite-horn blende-gneiss  is  the 
most  definite.  It  is  a  basic  gneiss  composed  of  a  bai^ic  plagioclase  and 
numerous  intergrowths  of  augite  and  hornblende.  The  old  gneisses 
and  granites  are  cut  by  dykes  of  syenite,  diabase  and  |)eridotite.^ 

The  earliest  member  of  the  volcanic  series  is  a  horn  blende- mica  an- 
desite  which  occurs  principally  a^  a  tuff.  This  was  followed  by  mas- 
sive effusions  of  an  augite-biotite  aiidesite  containing  large  phenocrysts 
of  orthoclase  and  small  crystals  of  plagioclase  surrounded  by  orthoclase 
rims.  The  andesites  are  cut  by  dykes  of  an  augitediorite  containing 
hiotite  and  altered  olivine,  and  in  some  facie.s  of  tlie  rock  coimiderable 
orthoclnso. 

A  later  lava  than  the  andesite  was  the  dacite,  which  diffei*s  from  the 
augite-andesito  in  the  presence  of  quartz  and  in  the  subordination  of 
the  dark  silicate  to  the  feldspars.  Orthoclase  is  absent  from  the 
dacites,  and  the  plagioclases  pre.-ent  are  nearly  all  andesine. 

The  next  in  age  and  the  most  abundant  of  the  lavas  are  rhyolites. 
These  vary  greatly  in  character,  but  nearly  all  phases  are  dev<»id  of 
dark  silicates.  They  occur  in  massive  and  in  banded  ledges,  and  in 
others  remarkable  for  the  great  abundance  in  them  of  very  large  spber- 
ulites.  These  have  been  carefully  studied  by  the  author  and  re|K)rted 
upon  in  another  place.  In  addition  to  the  lavas  tuti's,  agglomerates  and 
other  evidences  of  explosive  volcanic  activity  are  noted  in  the  vicinitr 
of  Kosita.  Following  the  rhyolite  came  another  biotite-augite-an* 
desitc,  and  finallv  a  trachvte  of  normal  character. 

♦  Kill  .Ann.  Hep.  V.  8.  (Jeol.  Survey,  p.  209. 

HT.  Proc.  Colorado  Sci.  .Soc.,  Vol.  11,  1887,  p.  22S. 
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One  of  the  inott  iuterenting  rocki«  of  the  diptrict  is  the  Bassick  Mine 
Affglonierate  made  up  of  fragnienU  of  many  diflerent  rockn  cemented 
bv  fine  d<*brifl  of  the  aame  character.  This  in  n<»w  unuallv  ao  much  de- 
eimifMMied  that  its  original  cr»n»tituent8  can  in  many  cases  no  longer  lie 
reri  Ignited. 

Ill  a<ldition  to  the  Volcanic  rockit  mentioned!  akmve,  a  mica*dacite 
and  a  linihiirgite  were  obverve«i.  They  are,  howev<*r,  quite  rare.  All 
the  %*<ilciinic  rockn  have  been  decomf»oi*e<i  by  solfataric  action,  yielding 
l>nMlucii«  <»f  variiiun  kindf,  the  two  most  im|M>rtant  of  which  area  white 
•ilice«»as  clay  resulting  front  the  alleratif»n  of  |ntchiitone  and  a  c|uarti 
alunite  nK*k  pnMiuced  from  rhyolite.  Analyses  of  the  |»itchst4»ne  and 
iti>  altfralion  pro«luct  follow  : 

HHk,    AU».    V'^h    y^*    Mho    i  *f>    Mi;ii    K|i»    N'V*    H,i>  liital 

l*tirii«ic.n«         71V    n  i»      f^*       >      i*i       Ti      II     4uft     .1.77     ^  r.3 -.    wyv 

I  U^  :i  71     li  V.     110  17       111     1  .'I         M  17     ll»:  —  lOOlA 

Th«'  aiitlenitc*  in  oAcn  muncovitized,  all  <if  ilit  conitiliientit  but  aiigile  and 
<>rtli<K*lai>e  pitting  *t\f;r  into  aggregates  of  muiK*i»vite  appan*iitly  with 
gn*at  (*aM*. 

Thf*  n*}Hirt  cIihnii  with  n  dis<MiMion  t>f  diirf*n*ntintii»n  in  which  the 
aiitli'^r  d<»e«  nut  n^arh  any  di*tinitc  coiii'Iiininni*.  exci*pt  that  in  the  cajN* 
of  thr  KonitA  Pirki*  much  f»f  the  fliffen*ntiation  which  re«u]t«*d  in  the 
ditfvn'iit  pha**efi  tit'th«*  vnrt'Mifi  tvfM**  nui^t  have  taken  place  fitluT  aAer 
thf  liiva«  ha«l  renchf*«l  th«*ir  present  iMinition,  or  at  any  rate  at  no  great 
drpth  uiidrr  the  iiurfa<*t*. 

Notes.  — WiiltT'  gives  a  iit*M*ripii<iii  and  a  map  of  the  ex|M4iures  of 
eruptivt*  rf>ckft  «iccurring  in  Sua<4<x  i'o.,  N.  Y.  Tliese  ex|MiMurea  in- 
rlu«l«*  th>iM»  of  thf  well  kn«»wn  eli'«ilitf  svenile  ami  a«iMM'iat«<«i  «hke 
r>N*kft  at  IWnif rville. 


PAI..KoXT<»LiM;Y. 
Schuchcrt'a  Synopatt  of  American  Foaatl  Brachtopoda.' 

-  StudfUl*  iif  llrai'hiiifMMia.  as  wi-ll  sp  Mr  S<*huchrrt,  are  ti»  lie  cud* 
gratiilate«l  ii|miii  the  publicatinn  nf  this  ini|Mirtant  wt»rk.  lis  prrfiara* 
liun  has  rxtent|r«l  ovrr  a  |N*ri«M|  uf  rlr%*en  year*,  and  enlaileil  references 

'  \nii   llvfi  SUU*  <t««it.  of  Nrvr  Jtrmj  for  l^^l,  |i  Ml. 

*  A  Svn«>|M  Iff  AmrHrsii  VnmW  Rrsrhl«i|ioda,  inrluilinf  RIbliiiffraphjr  sad 
hywrnymy  By  i  lisrir*  Hrlmrlivrt.  thalUtin  I'.  H.  U«ol  t^rtvy.  No.  m7.  »•, 
46i  |ifi..  Ws^Mtfloa.  iMiT. 
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and  cross  references  to  upwards  of  2,500  species,  necessitating  about 
10,000  citations.  All  the  literature  relating  to  North  and  South  Amer- 
ican fossil  Brachiopods  is  recorded  in  this  synopsis,  and  2,053  valid 
species  are  recognized,  of  which  1,922  are  North  American,  and  1,859 
are  restricted  to  the  Paleozoic.  It  is  estimated  that  6,000  Paleozoic 
species  have  been  described  for  the  whole  world  ;  therefore  about  one- 
third  of  the  number  occur  in  North  America. 

In  the  American  Mesozoic,  a  marked  scarcity  of  Brachiopods  exisff^, 
since  but  49  species  have  been  recorded,  and  many  of  these  are  rare. 
The  Cenozoic  representation  is  even  smaller,  there  being  but  14  species. 
In  the  North  American  Cambrian,  there  are  116  known  species,  with 
319  in  the  Ordovician,  311  in  the  Silurian,  662  in  the  Devonian,  while 
the  Carboniferous  representation  declines  to  478.  In  America,  the 
class  practically  became  extinct  with  the  close  of  the  Paleozoic,  for  but 
1 1  species  are  known  from  the  Triassic  and  13  from  the  Jurassic.  Dur- 
ing the  Ordovician,  the  increase  was  extremely  rapid  and  all  thee^sen- 
tial  ty(>es  occur  near  the  base  of  the  system  in  the  Calciferous.  The 
culmination  of  the  class  was  attained  during  the  Devonian. 

Under  the  geographic  distribution  of  Brachiopoils,  it  is  stated  that 
537  species  had  great  areal  or  horizontal  dispersion,  and  121  apecies 
are  common  to  North  America  and  other  continents.  The  specific  dis- 
tribution increases  with  ordinal  rank,  so  that  while  25  per  cent  of  tbe 
Atremata  had  dispersion,  the  Neotremata  show  27  per  cent ;  aud  the 
higher  orders  the  Protreinata  and  Telotremata,  each  show  32  percent. 
The  order  Atremata  is  best  developed  iui»|)ec'ie8an(l  generaiii  the  Cam- 
brian and  Ordovician  sy^jtenis  ;  the  Neotremata  in  the  Ordovician  ;  tl.e 
Protremata  in  the  Ordovician,  Silurian,  and  Devonian;  and  theTt'b>- 
tremata  in  the  Devonian.  The  climax  of  differentiation  in,  lheref<»re, 
chronologically  related  to  phylogenetic  or  !^eqllential  origin.  Hut  8 
genera  are  known  to  pa?fs  from  the  Paleozoic  to  ihe  Mesozoic.  Thert* 
are  in  all  827  Bracliioj)o<l  genera,  227  of  which  are  Paleozoic. 

After  the  discussion  and  tal)les  illustrating  the  geologic  development 
and  geographic  distribution  of  the  American  fossil  form«,  the  author 
presents  a  chapter  on  Hrachiopod  terniinolopy,  in  which  all  the 
current  descriptive  terms  are  defined.  The  biologic  development  is 
then  taken  up  in  detail  for  the  separate  orders  and  forsjH'Cial  imfH»rtant 
features,  iu»  the  proteguluni,  prodeltidiuni,  cardinal  areas,  atticnlation. 
deltidinin,  spondyliuni,  etc.  The  morphology  of  the  brachia  is  oi>- 
cu*se<l  ill  a  scjmrate  chapter  preparetl  ior  this  work  by  (\  K.  Bet-cher. 

The  various  schemes  of  cla.<<«iHcation  applied  to  the  B^lchio|K>d^  are 
taken  up  chronologically,  aud   the  strong  and  weak  points  of  each  are 
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critinillv  n*%'i«ne(r  The  mitlior  ihoii  i*niiticiate»  the  priiiripU'^  df  a 
rlAAi>ttiniti<»ii  hii*<^l  oo  the  hiplory  of  the  cIhw  nn«l  the  ontogenv  of  the 
iiiiilvidual.  Thfnnliiial  {TriMipio^  pnifMiKHl  hy  IWecher  in  I^IU  i^  the 
fiiily  one  for  tlie  Hrnrhin|MHU  which  if«  fniiiitieti  ii|»«iii  thene  priiici|ilet>, 
iiihI  i«  therefiire  iicl(i|itf(l.  Shuchert  hai*  greatly  elahorate*!  oncl  devel- 
f>|ie«l  the  claMifu'atioii  ahin^  thef^e  lines  until  it  in  now  very  (v>inplete 
aiitl  Mili«*fiietorv. 

The  iinler-  are  ImiMsl  mniiilr  iifMin  the  nature  of  the  |N*(lieIeo|N'ninff ; 
i«ii|M*rfnintliei»  upon  the  |ien>i»tent  int4*ninl  charactem  of  the  shell ;  and 
fuiiiilii'ii  within  the  MifMrfaniilieii  u|»«in  h  ronihination  of  conumin  ex- 
ternal aihl  internul  ^enerir  chameten*.  The  f^nerie  limitation^  and 
the  dinfMiMiI  of  ii|i«*rie»  an*  lar^^ly  in  aoi*onlanee  with  the  work  of  Hall 
ami  Clarke. 

The  final  rhupt«-r  (*oniainin^'  the  index  and  hihlio^raphy  neccNtarilj 
roni»titutf*«  the  hulk  of  the  w«irk.  The  arrangement  if>  ulphal>etiea]  and 
will  greatly  farilitate  referrni*es  to  any  P|NM*itii  i>r  pMum.  The  plan  of 
treatment  i<*  a*  follow*  The  generic  name  and  author  are  firM  ^iven. 
and  al*<»  the  ^»eni»tT|»e.  or  ty|»e  npi^eitu  iif  the  genu«.  to^ret her  with  refer- 
enrt^n  to  all  the  literature.  Then  fidiow  the  f«|ierieii  under  the  p*nuii, 
each  with  il*  p-«ilo^'ii'al  di-trihutioti.  n*fen*ne<>^  ami  Kynouymv.  ^»- 
l^raphiral  pi^ition.  and  in  many  raM««,  <ilM*r%-ation«  on  the  Miionymy. 
ptrut'tun*.  anil  atiinili«-<«  —  (V  K.  IV 


lit  HA  NY 

Bailey*9  Prtnctplct  of  Fruit  Growing.'  This  volume  of  the 
UurnI  SiMeiHv  Sfrie*.  whieh  i*  i««iuin^'  umler  tlie«Miitorial  manafretueut 
of  l*n*fi*»*«»r  llnile).  rontaiim  (»nly  ei^ht  rhapter«.  hut  ^m**  into  an 
unuMial  amount  •  if  detail  in  the  fli«ru«»ion  of  all  phaM«  of  fniit-^row- 
intf.  from  the  primary  hn^ation  iif  thi-  fruit  farm  to  the  handling  and 
mnrkHini;  of  itn  pr^Mlurr  Kew  proldem*  are  an  romplirateil  a*  lhoM^ 
uuilfrlyiiitr  the  art  of  hi»rtirultur«*,  and  the  author  ha«  fhuie  well  in 
aiial%/ink'  them  «piitr  fullv,  fi»r  there  ia  little  douhl  that  intellip'Ut  ol»* 
arrvnti'Ui  in  any  li»rality  can  "Upply  lielter  data  for  hiral  firaitif**'  than 
ran  \*r  laid  ilown  empiri(*ally  in  the  lie«t  iHnik  ThiMi^h  a  rather 
ciiri'Mi»iv  claiiMtieil  inventory  of  Iruitu  <N*iMipieii  the  rarly  |>ai;i'".  the  dia- 
Ciiwiiiin  itf  pra«'tiral  detail*  in  ihietiy  liniiteii  to  the  varirtit-vf^niwiiiK  in 
the  tem|N*rat«*  part  of  the  I'nite^i  Siatrii. —  T 

*  Thr  |iriii>  i|i1f«  uf  fruit  friivirij      fly  1.    II    IUil«*y.  Nr«   York      Th«-  Mai- 
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EMBRYOLOGY." 

t 

Fertilization. — Our  present  conceptions  of  the  meaning  and  of  the 
cell  factors  concerned  in  the  act  of  fertilization  have  heen  ha^d  ^o 
largely  upon  the  views  of  Boveri  and  these  arose  so  directly  from  the 
study  of  the  eggs  of  A scarU  megaiocephala  that  it  is  of  the  greatest  im- 
portance to  know  how  far  we  rest  assured  in  the  knowledge  of  the  truth 
in  this  classical  object. 

The  well-known  editor  of  La  Cellule  has  with  M.  H.  I^hrun  re- 
studied  fertilization  in  this  worm  and  obtained  facts  quite  at  variance 
with  those  commonly  accepted.  Professor  Camoy  studies  sections  that 
are  obtained  after  killing  the  eggs  with  a  mixture  of  absolute  alcohol, 
chloroform  and  acetic  acid  saturated  with  corrosive  sublimate  and  this 
certainly  yields  most  beautiful  pictures  of  reticular  appearances 
throughout  cell  and  nucleus. 

While  Boveri  regarded  the  introduction  of  acentrosome  by  thesfierm 
as  a  most  important  part  of  fertilization  Carnoy  denies  that  there  i«  any 
such  fact.  For  Boveri,  the  sexes  are  not  alike  since  the  egg  has  no 
centrosome^to  start  the  process  of  fertilization  and  the  sperm  has  such 
a  centre.  For  Carnoy,  there  is  entire  equality  of  the  sexes  since  l>oth 
sperm  and  egg  each  furnish  a  centrosome  for  the  first  cleavage  and  in 
every  other  way  the  fertilized  egg  is  a  combination  of  the  same  elemoniii 
from  both  sexes. 

A  cardinal  point  in  C'arnoy^s  observations  is  the  fact,  ai»  claiiiied. 
that  the  nucleoli  paj*8  out  from  the  nuclei  and  bea)me  the  centro^somt^ ! 
The  centmsomes  also  vanish  after  each  cleavage  and  do  not  dividr:  to 
make  new  ones! 

A  summarization  of  his  facts  includes  the  following  as^^rtions:  1. 
At  the  last  division  of  the  series  of  cells  that  form  egg^,  llie  oentn»!k>me 
vanishes  from  the  protoplasm  and  new  ones  are  forme<l  in  the  nucleus 
of  the  unripe  egg.  2.  In  the  formation  of  the  polar  bodies  theae  cen- 
trosomes  enicrge  from  the  nucleus  and  function  ;  |)erha{)S  they  disap- 
pear after  the  first,  and  are  formed  again  for  the  second,  j)olar  body.  ^. 
Both  polar  bodies  are  formed  with  the  presence  of  cenlro«iome  and 
asters;  but  these  structures  then  disappear  and  there  is  no  centre  left 
in  the  prot4)plasm  of  the  rij)e  egg,  4.  The  sperm  introduces  a  large 
mass  of  reticulum  and  this  acts  upon  the  reticulum  of  the  egg  to  pro* 

'  Kdited  by  K.  A.  Andrews,  Baltimore,  Md.,  to  whom  al^trmcth,  reviews  and 
preliminary  notet*  may  be  sent. 
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duco  a  radiating  rhao^  that  gradually  worku  over  and  modilies  the 
entirf>  e^^.  B  >vf  riV  arrhoplasm  doeii  not  exidi  except  an  tli'm  radiating 
area  of  influence.  />.  In  (hi^  radiating  niaM  there  is  no  oentrotonie^ 
no  ««|i«*rm  centre — nothing  but  a  mnw  of  nucleo-albuminiferout  enchy- 
lema  di*4*hargiMl  fn»m  the  ii|»erm  and  in  f»rf>ceiM  <if  solution.  t>.  Tp  to 
the  lini«'  <>f  rleavage  thert*  are  no  centrosomen  in  the  protoplni*m  anci 
th«re  can  Ihj  u**  "«|UAiirille  of  the  centres*."  7.  The  centninomeii  arise 
eatly  in  the  pronuclei.  (»ne  in  t*«ch,  m*  nucle<ili.  8.  One<*^ntn>8omecuniefi 
out  of  thf  KiMTni  nucleun  and  one  out  of  the  egt;  ami  they  function  as 
iMHiu  tin  tht*y  t^et  into  the  e^gi»  proU»pl*if*ni.  to  form  aittem.  9.  Ilie 
spindle  ii*  innde  from  the  network  of  the  nucleus,  (fuaed  sperm  and  egg 
nuclei  :•,  under  the  influeni'e  tif  the  centnunmies.  10.  The  (*entnM*omea 
do  not  divide  hut  dii^dve;  the  alters  also  dinap|)ear  without  dividing. 
11.  In  each  new  iHjcleui*  two  new  nuclt*oli  arii«e  ami  af\er  a  dormant 
|H'ri«*«l  f»aNi  out  to  function  af»  cent  row  »nM*ik  in  the  next  cleavage. 

Fertiliyation  islhu?*  a  niOf«t  complex  prcK^eFs  in  which  two  individuals 
of  ditferiMit  origin  merge  into  one  new  entity  of  mixed  nature;  mixed 
not  only  in  chromo-onu**  hut  in  all  part*;  cytopiNsm,  caryoplarm.(*en- 
tro#i»me».  all  of  duulde  origin,  male  and  feutale. 

The  e^i:  may  transmit  the  pro|»(*r(i«*^  of  both  parentn  wince  it  acts  as 
a  niixeil  InMug  o(  douMe  origin  in  all  partn.  throughout  cleavagi*  ami 
ikulMM'«|uenlly.  The  entire  egc  not  only  the  nucleus  hut  aUo  the  outer 
pn»toplaf»m  may  In*  conivrne<l  in  heredity. 

As  life  remains  a  o>niplex  of  inypteritMis  and  unexplained  phenom- 
ena the  author  ileenis  it  folly  to  venture  hviMithesen  fu^  to  the  naturt*  <»f 
heri*<lity.  **Sach(»nn  avouer  notn*  ignorance  profonde  et  ikmi.-*  arnHer 
k  la  limite  de  notre  mo<le*te  saroir." 


The  Physical  Basts  of  Pain.— The  unsettled  state  of  opinion 
among  |iiiyclii»l«>gistii  in  regatd  to  the  nature  of  fiain  was  toucheil  u|>oii 
la*t  year  in  tlieae  nol^w.'  The  chief  |M>inta  at  issue  are  whether  pain 
and  pleasure  shouhl  Im  claaiKvl  aa  Mrnvationa  or  as  adertive  elements  of 
eoDsriousneas,  and  how  far  a  «iiiitincti«>n  abuuld  be  drawn  betweeti  so- 
calle«l  physicsl  |>sin  (Schmert)  and  |4iiu  iu  the  senae  of  displeasure 
(Tnlust).     The  older  theories  in  general  regarded  fisio  s<dely  asa  fcel- 

*  (Ulitra  l>v  liutiard  ('.  Warrwi.  IViiKMloa  t'nitefvity,  Vrioeum.  S  J. 
'Novrnibrr,  |MM»  p.  lHf«. 
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ing,  without  any  distinct  physiological  basis  at  all.  The  use  of  a  single 
term  in  English  for  both  Schmerz  and  Unlust  has  tended  to  obscure 
their  difference,  but  recent  discussion  has  brought  it  out  with  greater 
distinctness,  and  many  writers  now  r^ard  pain — at  least  when  it  in- 
volves some  definite  locality,  as  in  the  case  of  head-ache,  tooth-acbe, 
pricking,  etc. — as  a  real  sensation. 

Attempts  have  been  made,  in  connection  with  this  view,  to  discover 
definite  end-organs  and  nerve  tracta  for  the  pain  sense.  The  probabil- 
ity of  the  existence  of  such  a  physical  basis  has  lately  been  urged  with 
great  force  by  a  number  of  writers,  on  the  evidence  furnished  by  cer- 
tain pathological  cases,  where  localized  hyperalgesia  or  analget^ia 
occur  without  any  marked  alteration  in  the  senses  of  pressure  or  tem- 
perature. They  argue  that  if  pain  can  be  heightened  or  deadened 
without  disturbance  of  the  other  dermal  senses,  it  must  be  furnished 
with  a  distinct  sensory  apparatus  of  its  own.  Numerous  clinical  ca«est 
reported  by  Dr.  Henry  Head  in  a  series  of  articles  in  "  Brain,"  *  lend 
considerable  support  to  this  view.  These  observations  and  others 
have  been  regarded  as  direct  evidence  that  pain  has  a  distinctive 
anatomical  and  physiological  basia— either  a  complete  set  of  end- 
organs  and  nerve  apparatus,  or  at  least  a  separate  conducting  tract 
and  cortical  center.  Several  objections  have  been  raised  against  the 
more  radical  view,  the  chief  being  that  no  type  of  end-organ  has  been 
found  in  the  skin,  apart  from  those  require<l  for  the  senses  of  pressure 
and  temperature. 

A  recent  paper  by  Prof  Witmer,  of  Pennsylvania,  reporle<l  at  the 
British  Association  this  summer  and  since  published,*  recognize*  the 
force  of  this  criticism,  and  favors  the  modified  view  (►f  a  spinal  irat  t 
and  center  for  pain.  Prof.  Witmer  reviews  the  clinical  and  exjU'ri- 
niental  evidence  in  great  detail,  taking  up  the  parta  of  the  sen8<^>ry  ap- 
paratus separately. 

**  There  is  no  conclusive  anatomical  evidence,"  he  says,  **for  the  ex- 
istence of  a  peripheral  sense  organ  or  nervous  end  organ  for  pain. 
There  is  no  conclusive  evi<lence  for  the  existence  of  peripheral  |«iin 
nerves  or  |>eriphoral  sensory  neurons.  Much  evidence  justifies  the 
conclusion  that  all  or  some  j)eripheral  nerves  may,  under  adequate 
stimulation,  act  with  specific  pain-prcHlucing  function  ;  that  such  nerves 
niav  lose  this  function  without  a  loss  of  other  functions  or  mav  Inse 
their  other  specialized  sensory  functions  without  losing  the  pain  func- 
tion.    Local  peripheral  analgesia  and  analge>ia  due  to  compression  or 

VnJH.  XVI,  p.  1  :  XVII.  p.  'X\^,  and  XIX.  p.  153. 
•Twontielh  (eiitiiry  iVaclict*  of  Metiicinc,  1SI»7.  XI,  p.  905. 


(lin'aM*  of  the  |K*ri|»h<*ral  M*niM»ry  n<>tiroti  make  tlie  Rmiinptiun  of  |)eri- 
phtTnl  pain  lUTveji  nnd  m^dm*  organs  <»ne  that  fflandi*  cl(n^lj  relntod  ti> 
tilt*  fai'tn. 

"'rh«-r<*  14  n  ^|H'riiili7.f<l  pain  tract  in  the  Hpinal  oinl  wliich  in  cer- 
tainly r  >n«tilut4Nl  in  part  hy  tlio  frray  mhinm.  an<]  which  may  Im*  com. 
p'Hicil  of  a  |iart  iff  the  ^ray  c^ihinm  on  hoth  Hidm,  includinj;^  the  ctm- 
roi.«!«(irc  anil  a  part  nf  the  lateml  trart.  Into  thi^  pain  tract,  nerven 
fr'»ni  th»»  -ynipatheti*'  M**tem  anti  from  the  internul  origan?*,  together 
with  all  i»|KH*ializf<l  nerves  from  the  |>eripherv,  diiicharire  their  titiinu- 
latii»n  when  thi*  i^  relatively  intenm*.  The  inteimitv  nece9»i*arv  to  hrinir 
aUnit  thin  <iim*har;re  mav  he  that  which  i**  sufficient  to  orerconu*  tin* 
p'siMaiHM*  otrrre^l  hy  tin*  tra«'t.  '1  hii«  trad  pnM«e««  np  through  tin*  optic 
thalaniiH  ami  fHiftttrior  linih  of  the  internal  capsule.  th«*  'carri-fMur 
M'liititif/  intit  tlir  <■<  n'lirum.  ami  reach«*»*  ^(»nie  n'^ioii  unknown,  hut 
pri«hal»ly  a  part  of  the  Koni:e»thetic  an  a.  Thi!*  hy|Hithttiral  n'f;ion  of 
the  *om:ef»ilietic  area  may  Ih*  hMik«*4l  u|Min  af«  the  pain  c«'ntre. 

"  Thert*  !•«  ^ome  warrant  of  jui^tiHeation  for  con^iilerin^  the  pain  tract 
in  the  npinal  Ciini  fi>  the  itpinal  nerve  or^an  of  pain.  Hhirh.  top*ther 
Hidi  the  hy|Miihetieal  it|HTiali7.t'(l  eortical  fvntre.<Hinitti tutu's  the  ii|M-citic 
or^aii  of  pain.  Any  part  of  tlii^  (vntral  pain  or^ii  may  \w  stimulated 
ill  the  riirtex  or  h<low  it.  i-ither  hy  ^timuli  <lisrhar^in^  iiiti*  it  through 
n  iriiial  phy*iiil<>^ieal  proiu'itM**,  hy  Hpiiial  of  cortieal  a-H«>eiati«»n,  hy 
irritation  <liie  to  <liM'a«e,  ainl  |M*rhap««  hy  a  vaM*ular  <li<>turhan<v  within 
thi-  o-titrai  nervMim  iiv*teni. 

*''Ihii«  pain  may  he  a  Mtination  of  purely  ivntral  nervous  ori;;in. 
The  ar«iii*al  i*f  pain  hy  i^titiiuli  ami  it*  pr«-«H'iitation  in  rnnHciou^iit-M 
aloii]^'  uiih  ••(her  M'ti-atioui*  uiay  U*  explaim*il  hy  the  ViimnltaiiiNinn 
H*ii'M  i.ition  ofpaiii  uith  i>lh«-r  form*  nf  *>tiniul:ition — an  NMiH'inli"ii  that 
iii:i\  t:ik«*  itlai'*-  at  anv  l«*v«-l  i»f  lht>  iiervMtifi  sv«tem.  When  *>iirh  a«>o* 
I  lati'tii  taki*  pla<'c  in  the  etirtex.  \%e  ha\e  eotifl<*i«*u«  asf*«K-iatiMn,  the 
i  •iiiiii*i  ti'iii  mT  pain  with  «>tht-r  •MUMiiiin*.  viith  |N>rreptK.  (»t  with  iilea*.'* 
'  '  *  *  rh«*  iiiiivtr«ality  i»t  pain  a««<N-iation  Hitli  M*n<-ati«'nf»  (»f 
maxiiiiil  iiit«ii*i(\  i«  i  xiilniiiahle  aiiatxinieallv  aiitl  iihv»ioIiiL;irallv  hv 
li.i  ili-i  ii:ir;/'  .if'  iiitiii»«*  pttunili  rarri«ilhy  all  (N-riphiTal  nerv«<*  iiit«i 
til*   iiiitral  pa<ii  ••r^Mh     that  thi-  r«-iitral  pain  or^ait  ha-  n<*  |N'riphernl 

i.<  i\i-    t  It*  ••>«h.  I <'-"ii.u'  a  *!  I  ritie  pain  fiimtion   ami  no  uther,  ean 

ft  tixi  •:!! :<>i;t<-(<'t  \  •  \ planiili'>n  onl\  from  hii>lii;:iral  ci»n*»iileratioii«  of 
ih<  •«jii  ti«  aii(*i'  "t  pain  :i«  a  H.iriiin;;  n^Min>t  «lniit'en»u*  utimuli  ^'f  the 
i'ii\  irMiittifiit  I  hi-  f'ct  HoiiM  fiUi^'u'('*t  an  *'arly  phylo^'cni-tir  «levelop- 
nit  III  tit  n  p.iiii  •rii-4-  in  the  orkSani«in  ;  in  taet,  (hr  pain  M*n«*  may  have 
Imiii  ilif  fir«t  of  all  tli«*  »|M*«'ial  M^nsea/** 

'< »!'   <it  .  I'l*   >4n  VII. 
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If  this  analysis  be  accepted,  it  will  naturally  follow  that  pain  must 
be  regarded  as  a  sensation  alongside  of  the  sensations  of  pressure,  tem- 
perature, etc.,  but  difiering  from  them  in  having  no  specific  end-organ, 
aud  depending  upon  them  for  its  stimulation.  It  is  scarcely  neoeasary, 
then,  to  turn  to  introspection  for  further  evidence.  Prof.  Witmer 
says:  "Pain  is  a  simple,  uuanalyzable  mental  content.  It  iihould 
therefore  be  called  a  sensation."  The  advocates  of  a  dual  or  triple 
divison  of  the  elementary  data  of  consciousness  will,  of  course,  deny 
this  argument  ab  initio.  But  the  physiological  evidence  is  another 
matter,  and  the  hypothesis  is  sufficiently  well  grounded  to  call  for 
careful  consideration  and  discussion. — H.  C.  W. 

Baldwin's  Social  and  Ethical  Interpretations  in  Mental 
Development.* — Following  up  the  line  of  thought  of  his  earlier 
work,  on  "  Mental  Development  in  the  Child  and  the  Race,"  Prof. 
Baldwin,  in  the  present  volume,  considers  the  social  asjiects  of  that 
development.     The  connecti(m  between  the  individual  and  society  be 
believes  to  be  very  close.     On  the  one  hand  the  mental  growth  of  the 
individual  is  more  or  les8  controlled  by  conditions  in  the  social  en- 
vironment; on  the  other  hand,  the  forms  of  organization,  growth  and 
activity  of  society  are  analogous  to  those  of  the  individual  organihm. 
Prof.  Baldwin  examines  both  of  these  relations  in  turn.     The  de%'elo[>- 
ment  of  the  notion  of  Self  in  the  child  proceeds  part  p<t$9u  with  the  rise 
of  the  notion  of  Other.     The  social  environment  furnishes  him  with  a 
vast  store  of  traditions  and  customs  (social  heredity)  which  form  an 
important  factor  in  his  mental  life;  this  same  environment  supports* 
him  where  he  conforms  to  its  standards,  and  "suppresses"  him  wht-re 
he  does  not.     The  inventive  function,  too — that  bv  which  the  indiviil- 
ual  arrives  at  new  results,  different  from  his  mere  imitations  of  others — 
is  guided  by  social  approval  and  disapproval.     In  all  these  phases  of 
individual  growth  the  social  environment  supplements  the  instincts 
and   other  endowments   derived    from    biological   and    psychological 
heredity.     The  author  concludes  this  part  of  his  work  with  an  analy- 
sis ot  the  elements  in  man's  mental  constitution  which  tit  him  for  the 
social  relation  (sympathy,  social  intelligence,  ethical  sentiment,  etc.), 
Atid  a  comparison  of  the  sanctions,  personal  and  social,  which  deter- 
mine his  acts. 

In  taking  up  the  problem  from  the  standpoint  of  the  social  organiza* 
tion,  the  author  considers  (1)  the  forces  which  control  society,  (2)  the 

*  Social  and  Ethical  Inteq>retatiom»  in  .Mental  Development      Hy  Jamca  Mark 
Baldwin.     New  York  :  The  Macmillan  Co.,  1897,  pp.  xir,  574.  |2.eK). 
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material  and  process  of  social  organization,  and  (3)  the  nature  of 
social  progress.  As  regards  the  first  question,  he  finds  i%o  distinct  in- 
fluences at  work  in  society ;  the  individual  is  a  particularizing  force, 
while  the  social  organization  itself  tends  in  the  direction  of  generaliza- 
tion. The  nuitter  of  society  consists,  he  says,  of  "  intellectual  states, 
such  as  imaginations,  knowledf^s  and  informations."  These  "  origin- 
ate in  the  mind  of  the  individuals  of  the  group,  as  inventions,  more  or  let's 

novel  conceptions,  what  we  iiave  called  '  particular izations.'  At  their 
origin  there  is  no  reason  for  calling  them  social  matter,  since  they  are 
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8.  Choice. 

9.  Conscious  Selection  by  Courting, 

etc. 
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Mind 
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(by  Law,  Custom,  etc.) 

ImiUtive  Selection^    [40,    121,  !  12.  ImiUtivePropagationfromMim 

:<07].  I  to  Mind  with  Social  Heredity 

Social  Generalizations  [121. 310 


6.  Survival  of  Accommodating  In- 

dividuals. 

7.  Reproductions  of  Desirable  Indi- 

viduals. 

8.  Employment  and  Survival  of  So- 
;ia  

dividuals. 

10.  Sarvival  of  Socially  Fittest  Indi< 

viduals  and  Groups. 

11.  Survival  of  Socially  Fit. 

12.  Survival  of  Ideas. 


ciallv  Available  Individuals. 
9.  Repro<iuctlon  of  Attractive  lo- 


1 1  am  indebted  to  Professor  Lloyd  Morgan  for  several  suggestions  utilised  in  the  Table. 
s  Suggested  in  this  work. 

particular  to  the  individual.  They  become  social  only  when  society — 
that  is,  the  other  members  of  the  social  group,  or  some  of  them — also 
thinks  them,  knows  them,  is  informed  of  them.  This  reduces  them, 
from  the  individual  and  particular  form  to  a  general  or  social  form, 
and  it  is  ouly  in  this  form  that  they  furnish  social  material,  through 
what  has  been  called,  again,  the  '  generalization  '  effected  by  society" 
(pp.  487-8).  The  process  of  organization  is  through  imitation :  the 
individual  particularizes  in  his  exercise  of  imitation ;  society,  by 
imitating  the  thoughts  of   particular  individuals,  generalizes  them. 
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The  progress  of  society  is,  in  its  method,  direction  and  impelling  mo- 
tives, *'  analogous  to  the  growth  of  consciousness  rather  than  to  that  of 
the  biological  organism  ;"  hence  Prof.  Baldwin  objects  to  the  application 
of  the  term  organism  to  society,  and  prefers  organization. 

It  would  be  impossible  here  to  enter  into  any  more  minute  examina- 
tion or  criticism  of  the  positions  maintained  in  this  work.  Attention 
should  be  called,  however,  to  Prof.  Baldwin's  classification  of  the 
various  sorts  of  developmental  "  Selection."  The  accompanying  table, 
reproduced  from  Appendix  B  of  the  book,  shows  a  numl>er  of  distinct 
types,  together  with  the  authors  who  have  discovered  or  elalnirated 
them.  The  arrangement  begins  with  the  purely  biological  ngencif^, 
and  proceeds  up  through  the  psychological  to  the  social.  The  table 
furnishes  a  valuable  contribution  to  evolution  literature;  the  dUtinc- 
tion  drawn  between  the  means,  the  result,  and  the  name  given  to  the 
process  itself,  clears  up  a  number  of  points  in  regard  to  which  consid- 
erable confusion  has  hitherto  existed. — H.  C.  W. 


ANTHROPOLOGY. 


The  History  of  Mankind.* — The  second  volume  of  the  transla- 
tion of  Prof.  Ratzel's  "  History  "  more  than  meets  the  expectations^  of 
students  of  ethnography  and  others  who  have  awaited  its  apfiearance 

wiih  no  little  interest.  The  *'  modern  niethoil "  of  treatment  and  the 
wealth  of  illustrations  continue  to  he  prominent  and  pleasing  featun^s^. 

'*  Book  II  "  dejicribes  (1)  The  Culturtd  Races  of  America ;  (2  •  The 
Ancient  Civilized  Races  of  America;  (3)  The  Arctic  Races  of  the  Old 
World.  B(K>k  III,  The  Light  Stocks  of  ^\\i\\  and  Central  Afri,  a. 
Book  IV,  The  South  and  East  Africans. 

The  American  tribes  are  not  considered  in  detail,  hut  in  culture 
jrroups  as  tlie  Forest  and  Prairie  Indian?  of  North  America.  i!»f 
K<»rest  Indians  of  Central  and  South  Anif^rica,  the  Pategoniant*.  the 
Fue^ians,  etc.  No  jreneral  treatise  has  heretofore  so  fully  desoril>eti 
the  inhabitants  of  the  southern  portion  of  the  South  American  Conti- 
nent. Some  of  the  prevailing  stories  repirding  their  utter  wretcht-ti- 
ne.-s  are  contra<licted,  and  we  learn  that  *'  the  Fuegians  are,  at  the  Ix.t- 
tum,  hxiians  like  all  the  rest,"  and  our  estinmte  of  their  dis|K>siti<»n  and 

>  77(f  UiMiny  nf  Sfitnkiud.     Hv  Professor  Kriedrich   Hatzel.     Translated  fn»in 
lh<'  M-<ond  (itTman  edition  by  A.  .1.  Hutler,  M.  A-,  wiih  introduction  l»y  K.  I» 
Tylor.  D.  ('.  L.,  V-  K.  S. ,  with  colored  platen,  majw  and  illu&tratiou*.     1>V7.  N. 
Y.,  Mftcmillan,  Vol.  II,  pp.  'H)2. 
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intellect  increatefl  with  nearer  aoquaint«nct>.  Throuf^hoiit  the  volume, 
attention,  justly  due  but  seldom  paid,  in  given  to  that  im|M)rtant  factor 
of  culture  growth,  geogmphical  envinmRient.  The  author  de^onl»et 
the  advantages  otferetl  by  the  flora  and  climate  of  temfierate  and  tro|>- 
ical  America,  and  briefly  comments  upon  the  disa<l vantage  to  the 
nascent  civilizations  of  the  abiience  of  the  larger  domestic  animals. 
Very  little  spa(*e  is  given  to  s|«culations  regarding  the  origin  of  the 
Amcri(*an  race.  Wc  are  told  that  "there  can  l>e  no  doubt  America 
IMMsessed  human  inhabitants  as  early  as  the  Age  <d*  the  I)rift.  though 
the  conflict  as  to  Tertiary  man  is  as  far  fnmi  l>«*ing  settled  there  as  it 
is  in  Euro|>e.*'  The  date  of  the  workshop  for  the  manufacture  of  chert- 
flakes,  which  was  discovered  in  Minnesota,  is  accepted  without  <|ueittion 
as  '*  intcrglacial.**  The  Trenton  (ilujst  is  not  raise<l.  Tlie  In^licf  in 
the  unity  of  the  American  race  is  based  upon  the  gn>und  i»f  long  iMiln- 
tion  and  conse<|uent  assimilation  rather  than  upon  c«immunity  of  de- 
scent. Virchow*s  statement  is  (quoted  with  appmval  *'  that  from  the 
|>oint  of  view  of  anthro|H>l«»^iral  [somatnlogical]  claj^sititution  there  is 
no  real  unity  among  the  aUiriginal  iMipulaiion  of  America,*'  a  typical 
American  skull  does  not  exist,  *  in  every  large  l>uryin;r-gr<»und  all 
lengths  and  i«ha)M*<(  are  repren'Oted.'* 

The  H^kitnos  areconne<*le<l  i%itli  the  Indiaii<*.  **  a<»  it  seems  ti><»  ha/anl- 
ous  to  rank  them  \%ith  the  irtie  MonogoloiiN.  Hut  northea!»t  A^ia  is 
unquestionably  a  region  ot*  tranr^itinn  which  fliidit  it^  continuation  in 
northern  America."  We  niav  Iioim*  that  the  result«»  obtainetl  bv  the 
Jesup  ex|ietlition  will  have  an  iin|M>rtant  lM*arin;r  u)Hin  this  <pie*tton. 
N<»twith<«taniliiig  the  excellent  atithoritieii  (pioted  lie  can  f*car(^*ly  ad- 
mit that  tlie  *>tatun*  (»t'  the  Kf*kinio  i«  "  l<>w."  but  are  nion*  inclinini. 
after  a  jotirney  thn»ugh  the  entire  rej^ion  «»ccii|»ied  by  the  *•  Western 
K»»kim«»'*  *i«**t  of  the  Mufken/ie,  to  agree  with  a  reeent  pa(K*r  by  Mr 
Munloch.  in  which  he  stat«  ii  that  they  arf*  of  **  mi*<lium  height,  while 
much  taller  men  are  far  from  unc*«»mmon/*  The  ^^kimo  has  lN*en 
cleare<l  «>f  the  charge  of  *tntfing  liimself  with  raw  meat  an<l  drinking 
nuantitie*  of  train  oil,  but  n*>t  »o  the  reind**«*r  1  hukrlii,  by  «ihoni 
"fro/eh  tifth  i*  «-aten  raw  ;  the  head  <>!  a  fr**hly  ktittd  reindeer  hat^aUo 
to  Im*  devori^l  raw,  and  hi*  Itvcr,  ear*,  ami  kidneilat  are  regardt*«l  as 
tid  bits  only  hIm  n  ra«%.  M<'lt«  d  tat  or  butter  i*  a  fa\orite  drink,  and 
iff  ronsiime«l  in  fpiantitii*^  of  M-veral  pound*  "  Ani«'tig  the  ll>|ii*rlMir* 
rant>  as  am«iiig  •**  many  ran*«  in  more  favor<*«l  clinir*.  the  withering  in- 
fluenre!«  of  civilization  are  at  work  *'  The  pa4tor«l  nnd  hunting  rarm 
of  nt»rthern  A*ia  ha\e  lM>gijn  to  die  mit  extensive!)  '*  •  p.  1*17;. 

Wean*  given  the  iNiirtit  in  Ibntks  II  and  III  of  c«impilations  frtiui 
the   recent    exteni»i%*e  addition*  to  our  kno«ile«ige  of  Africa   and    ita 
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inhabitants.  Type  specimens  from  the  immense  African  oollectiona 
which  have  been  acquired  recently  by  European  moseums  are  repre- 
sented by  numerous  drawings  and  many  new  and  excellent  photo- 
graphs of  natives  are  reproduced.  We  are  led  to  believe  (p.  250)  that 
Africa  was  peopled  from  the  "  eastward/'  probably  by  way  of  Arabia. 
The  similarity  of  certain  art  products,  social  customs  and  anatomical 
characters  between  the  African  and  Oceanic  races  would  seem,  to 
many  anthropologists,  to  be  of  greater  value  as  evidence  of  unity  of 
origin  than  the  resemblances  between  the  myths  of  the  two  regions 
upon  which  Professor  Ratzel  lays  some  stress.  Whatever  his  origin 
may  have  been,  the  future  of  the  African  is  considered  to  be  of  greater 
importance  ;  what  that  future  will  be  we  may  form  some  estimate  from 
the  excellent  account  given  of  his  present  condition. 

It  id  to  be  regretted  that  a  map  of  America,  at  least  of  the  8outh 
American  tribes,  is  not  given.  Ornithologists  will  certainly  not  admit 
the  capercailzie  among  American  TeiraanicUjB  (p.  9),  and  if  the  '*  par- 
tridge "  is  *'  a  species  of  quail,"  as  in  the  south  where  Colinu*  rtr^mr- 
anus  is  so  called,  then  it  cannot  be  of  "about  the  same  size"  as  the 
prairie  hen,  which,  however,  does  equal  the  size  oi  Bonatfa  uminreHuSf 
the  *'  partridge  "  of  the  north.  The  pigeon  tra#,  not  is.  abundant.  Ur9u$ 
ferox  is  given  for  U.  harribilis,  A  cheerful  and  lively  dis|Kisition 
might  have  been  ascribed  to  many  other  Indian  tribes  besides  thote  of 
the  **  sunny  r^ions  in  the  southern  Rocky  Mountains,"  for  example, 
the  northern  Athabascans  who  possess  a  cheerful  temperament  in  spite 
of  the  depra^sing  intliiences  of  their  inhospitable  environment.  The 
Athabascan  tribe  referred  to  as  **  Ojibbeways"  on  p.  28,  is  pr(»biibly 
the  Chippewyan  gr«)up  which  occupies  the  region  between  the  Great 
Slave  Lake  and  Lake  Athabasca,  a  thousand  miles  northwest  of  the 
territory  of  the  Ojibzways  of  Algonquin  stock. 

The  work,  as  a  whole,  is  clear  and  comprehensive,  a  coiitributinu 
which  we  believe  will  do  much  toward  explaining  the  nature  and  pur- 
pose of  this  dejiartment  of  anthroi>ology  to  the  lay  reader,  and  which 
supplies  the  student  with  a  text-book  of  the  greatest  value. — F.  R. 


SCIENTIFIC  NEWS. 

The  French  School  of  Anthropology  entered  upon  the  work  of  its 
twenty-second  year  on  November  3d.  The  program  for  1897-98  is  as 
follows: 


I 
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(1).  (f.  (le  Mortillet — Pivhittoric  Anthrojwiogy  ;  Paleontology  hj 
regions  ;  Prehutoric  and  Pnitohisti>ric  of  divern  countrieN, 

(2).  CapiUn — Pathological  Anthropology  ;  maladies  ariaing  through 
auto  inti>xii*ation  or  auto  infection.     Their  role  in  anthropology. 

(3k  Andr^'*  Ix?fT"vre — Kthnography  and  Linguistics;  The  Origin 
and  I>eveh)pni«'nt  of  the  Fn»n(*h  language. 

(4).  (teorges  Hervr — Ethnology  ;  Ethnology  of  Europe.  Fin*t. 
The  II>eroA(}uitain!!  and  the  Ha«que  Question  ;  second.  The  European 
Hlonde  PopultitionK. 

(5).  J.  V.  Lalnirde — Hiolt>trical  Anthropology  ;  The  Transformation 
and  the  F^juivah'nce  of  the  furcesi  of  Hioh»gii^l  Anthn»|K>logy ;  The 
Ner\*e  (ell  or  Neuron  nceonlini:  Ut  the  .Modern  (.)«>nception  ;  TheS|»e- 
cial  Sense*  of  Hearing  and  of  Si^ht  (organit*  nnd  funrtional  evolution  >. 

(6).  P.  (f.  Mahoudeau — Z«*oh>gical  Anihro|M>h>gy  ;  The  Zoological 
Origin  of  Man. 

(7).  Franz  .*N.»hrader — (ie»»;rniphical  Anthro|M)h.gy ;  Earth  and 
Man  :  Oc<»anica  and  .\frira. 

(M).  L.  >fanouvrier — l'hy»in|ugiral  .\nthn>|Hdogy  ;  The  Anatomieal- 
physiologicml  Coniponents  of  ('harnrt«r. 

(\)). — Ch.  !>elourneau — S'ciMli.^y  •  Hij»tory  of  Civilization  ■ ;  .Mental 
Evohition  in  the  varioiin   Ka(-t*«  and  S<HMftie^. 

(  10)  A.de  MortilU't — (  'uniMirative  Kthnography  ;  <  Vrainif  s  anmn^ 
Primitive  Peoph'n,  Ancient  and  .M<Mlern. 

The  counH»i«  are  o|M»n  to  the  puhlic  and  are  gratuit4»UH. 

Recent  deaths:  Fenlinnnd  Ii<Vlar<l,  (ahoiitologint  in  the  llruM»eIs 
Museum. —  Prof.  Michael  .\n;:eli.  <  *4»iii*4ili,  hotani»t,  at  Palermo,  May 
I'dh,  agt*d  ^.'l. —  l)r.  ll«*yilenr«*irh.  lepidopi«'rij*l,  at  t  ^^nahruck.  May 
iHth. —  l>r.  J.  Hnixton  Ilirkp,  mell  known  for  his  pa|M'rs  on  Z(M>logy 
and  iNitany.  at  the  age  nf  74.  —  I>r.  Holmgren,  profewmr  «»f  pliyoiol<»gy 
in  the  I 'ni varsity  of  I'lHiala.  and  well  known  f«»r  his  n*M*arches  on  eolor 
hlinthn^^s,  ap^l  ♦it».— liev.  UolnTt  Hunler,  hotanist,  at  Epping  Forest, 
England,  F<l»niary  *2'»ili,  a;:«-d  74. — Juh'^  Jullien,  of  Havre,  student  of 
Pidyzon.-  I>r  .\nderp  Johnnn  Main  gren.  the  well  known  f»tuiient  of 
northern  aiinrlidft  and  fi^hep,  at  riealn^rg.  Finland.-  I>r  Felix  <ieorg 
Hermann  .Xu^tint  Moj«ii».)viri«,  (\»uiit  of  Mtijnvar,  prt»fe*f»or  of  z^Nilogy 
in  the  TtM'hnical  SehiH»l  nml  4-u»t«Mlian  of  (he  ztHilogical  eoUertions  in 
Oral.  .\ii^Mj»(  'J7ih. —  Altietl  .M<N|tiart,  proftMMir  ol  anatomy  nt  Hrus- 
aeU,  •Funr  .'till,  iigrd  42.-  !>r.  Jules  lirrnard  Lu}s.  neurnlogiat,  at  the 
age  of  6*.*.  — !>r.  ^t.  <  ^•s«»nski.  g<'ologt»t,  at  Tomnk.  ^il»eriii,  April  M\  — 
Franz  l*ulozky.  author  of  the  ('op|»er  .\ge  in  Hungary  and  ft»rnirr 
director  of  the  National  Hungarian  Museum  at  lluda|ie»l,  aged  M2. — 
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Samuel  James  Augustas  Salter,  botanist,  at  Basingstoke,  England, 
February  28tb,  aged  72. — Prof.  Paul  Schutzenberger,  physiological 
cbemist  of  Paris,  aged  67. — P.  B.  L.  Verlot,  botanist,  at  Vcrri^res-le»- 
Brusson,  France. — R.  Allan  Wright,  economic  entomologist,  near  Auk- 
land,  N.  Z.,  December  22,  1896,  aged  73. 

Among  the  recent  appointments  we  notice  the  following:  Dr. 
Charles  R.  Bardeen,  assistant  in  anatomy  at  Johns  Hopkins  Univer- 
sity ;  Prof  Belajeff,  director  of  the  botanical  gardens  at  Warsaw  ;  Dr. 
Pio  Bolson,  assistant  in  the  botanical  institute  at  Padua ;  Dr.  Edwanl 
Fischer  succeeds  his  father  (Prof  L.  Fischer)  as  professor  of  botany 
in  the  University  of  Bern  ;  Dr.  Elisha  Gregory,  Jr.,  has  been  appointed 
instructor  in  histology  and  embryology  in  Harvard  Medical  Si^hool ; 
Dr.  Herbert  L.  Jones,  associate  professor  of  botany  in  Oberlin  College  ; 
Dr.  Julius  Paoletti,  of  Padua,  professor  of  natural  history  in  the  Melfi 
Technical  Institute;  Dr.  M.  Racebor.'tki, of  CracoH,  goes  to  Java  as 
professor  of  botany  in  the  experiment  station  for  sugar  production  at 
Kagok  Tegal ;  Dr.  Hans  Reusch,  director  of  the  Geological  Survey  of 
Norway,  Sturgiss-Hooper  professor  of  geology  in  Harvard  University  ; 
Dr.  Rodet,  professor  of  bacteriology  in  the  University  of  Lyons  ;  Dr. 
W.  Ernest  Thomson  goes  to  Anderson  College,  Glasgow,  as  succeatK>r 
to  Dr.  Campbell  Black  in  the  chair  of  physiology  ;  W.  W.  Watts, 
assistant  professor  of  geology  in  Mason  College,  Birmingham,  England  ; 
Henry  C.  Williamson,  naturalisit  to  the  Fishery  Board  for  Scoila^id  ; 
Dr.  Zelmtner,  professor  of  eutoniolotry  at  the  station  at  Kagok  Tegal. 
Java;  Dr.  Zelinka,  of  Clraz,  professor  of  zoology  in  the  University  of 
Czernowitz,  Austria. 

Mr.  Clary  N.  Calkins  presents  in  Science  an  account  of  the 
Cohinihia  Ex|)edition  to  the  Pacific  Coa*t.  The  party  consisted 
of  seven.  The  work  began  at  P«rrt  Townsend  on  Pnget  Sound,  l-ut 
when  the  partv  arrived  there  it  was  too  earlv  to  obtain  mueh  in  the 
way  of  enihryologioal  nmterial,  s<i  all  |>rooeeded  to  Alaska  where,  al- 
I  though   the  facilities   for   collecting  were  |K>or,  large  collections  were 

j  niatle  both  for  anatomical  and  for  enihrynlogical  studies.     In  its  return 

J  to   Puget  Sound  the  expedition  had  difticulty  in  getting  return   pa>- 

«  sage  on  account  of  the  numbers  of  excursionists  crowding  the  regular 

boats.     They  took   passage  finally  in  a  returning  boat  the  **  Mexico,** 

which  had  brought  up  a  Klondyke  party.      On  the  return  voyage  tbt? 

!  Mexico  ran  into  a  rock   in  a  fog  and  sank  in  about  two  hours  in  about 

500  feet  of  water,  carrvin;'  down  with  her  all  the  collections,  in?tru- 
ments,  notes,  etc.,  of  the  expedition.  There  was  no  loss  of  life  and  all 
were  landed  soon  after  at  Port  Townsend. 
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Among  the  work  accomplished  by  the  Johns  Hopkins  party  at  Port 
Antonio,  Jamaica,  the  past  summer  was  the  following:  The  late  Pro- 
fessor Humphrey  collected  material  giving  the  complete  embryology 
of  one  of  the  palm^  of  Casuarina  and  of  the  wild  ginger,  as  well  as 
much  material  upon  the  shell-boring  alg».  The  late  Dr.  Conant  con- 
tinued his  studies  of  the  rare  group  of  Cubome<lusie.  Dr.  Clarke  paid 
es|)eciAl  attention  to  the  embryology  of  the  echinoderms.  Mr.  Sudler 
obtained  abundant  material  of  the  metamorphoses  of  the  crustacean 
Lucifer.  Mr.  Grave  studie<l  the  development  of  the  brittle  ntars,  while 
Mr.  Ikrger  collected  a  lar^e  amount  of  material  for  the  study  of  the 
false  scorpions.  Mr.  Duerden,  of  the  Institute  of  Jamaica,  was  a  guest 
of  the  lal>oratorv  and  studied  the  sea  anemones.  Until  the  fatal  last 
week  the  work  of  the  laboratory  was  most  successful.  All  of  the  speci- 
mens and  drawings  of  the  party  have  been  preserved,  and  the  results 
will  l>e  worked  up  later. 

A  (N»rres|M)ndent  has  lH*en  kind  enough  to  call  our  attention  to  an 
error  on  )mge  82i)of  the  Sept4*nil>er  nun)l)er,  where  we  say  that  natural 
history  s|)ei*iinens  tire  now  charged  |Nmtage  at  the  rate  of  one  cent  for 
every  two  ounc<*s.  As  a  niatt4*r  of  tnct,  we  are  informetl.this  ruling  of 
the  recent  |M)stal  mn^^res^  d(H*s  not  take  effect  until  January  1,  \SW. 

The  late  TlnMnlon^  Lynmn.  wh<iM*  death  was  recently  notictxl  in  these 
pages,  gave  his  library  of  works  u|M)n  Natural  History  to  tht*  Mustnini 
of  <  oni|mrntive  Z<H>logy  of  Harvard  rniven»ity. 

The  Indian  section  for  therolltM:tion  of  fundi*  for  the  Pajiteur  memo- 
Hal  has  sent  to  Pari^  £442  17s.  <>d. 
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